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This manual is "User's Manual for Fuji AC Servo System ALPHA5 Smart Series".
The user's manual is in one volume and covers all handling methods of the product.

The following documents are included in the package of each device.

Device Document name Doc. No.

Operation Manual

Servomotor | £ i'AC servomotor (GYB/GYH/GYG/GYC/GYS Series)

ING-SI47-0863

Operation manual
Servo amplifier | Fuji AC servo ALPHAS Smart Series INR-S147-1439-JE
servo amplifier (RYHOOOF5-VV2)

The target model of this manual is shown below.

Device Model

Servomotor GYBOOODS5-**2 or GYHOIIC6-**2 or GYGLILILIC(B)S-**2 or
GyCOOOD5-**2 or GYSHOID5-**2

Servo amplifier | RYHOOOF5-VV2

*"[" in the model indicates a decimal point or number.
* ™" in the model indicates an alphabet or blank.

For uncertainties in the product or description given in this manual, contact the dealer or our sales
office shown at the end of this volume.

® Manual

Description given in this manual may be inconsistent to the product due to improvements added to
the product. Description given in this manual is subject to change without notice.

lllustrations included in this manual show the servo amplifier or servomotor of a specific capacity
and they may be different from the appearance of the product you purchased.

This product is not designed or manufactured for use in devices or systems related to human lives.
To use this product for aeronautic devices, traffic controllers, space industry devices, nuclear reactor
controllers, medical devices or systems including those devices, contact our sales window.

To use the product for equipment in which failure of the product will be engaged with human lives or
serious material losses, install safety devices matching the equipment.

H |con
The following icons are used in the description of the manual when necessary.

~ | Negligence of description shown with this sign will undermine the true performance of the
product.

@ H - | Reference items helpful for operation and data entry of the servomotor or servo amplifier
(HINt Jare gescribed.
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CHAPTER O INTRODUCTION

0.1 Safety Precautions

(1) Types and meanings of warning signs
Before starting installation, wiring work, maintenance or inspection, read through this manual and
other attached documents.
Be familiar with the device, safety information and precautions before using.
In this manual, safety precautions are described in two categories: "WARNING" and "CAUTION."

Warning sign Meaning

Negligence of description will cause danger in which deaths or
& WARNING . o
serious injuries may be caused.

Negligence of description will cause danger in which minor or
A CAUTION

medium injuries or material losses may be caused.

Description given in the "CAUTION" category may cause serious results under some

circumstances.
All descriptions are critical and should be strictly observed.
After reading, keep the manual in a place where users can refer to it at any time.

(2) Graphic symbols

Graphic symbols are used when necessary.

Graphic
symbol

@ Do not touch 9 Make sure to make grounding

@ Do not disassemble
Notice of general
prohibition

Graphic

symbol Meaning

Meaning

0-2 Safety Precautions



CHAPTER O INTRODUCTION

B Precautions on use

/\ WARNING

¢ Do not touch the inside of the servo amplifier.
There is a risk of electric shock.

¢ Make sure to ground the grounding terminal of the servo amplifier and servomotor.
There is a risk of electric shock.

¢ Before performing wiring or inspection, turn the power off and wait for at least five minutes, and
check that the charge LED is unlit.
There is a risk of electric shock.

¢ [f the charge LED is off even though the power is turnd on, the fuse inside the servo amplifier may
be blown. To check the fuse, wait five minutes or more after turning off the power.
There is a risk of electric shock.

¢ Do not give damage or unreasonable stress to cables. Do not place a heavy matter on them or do
not pinch them.
It might cause failure, breakage and electric shock.

¢ Do not touch the rotating part of the servomotor during operation.
It might cause injuries.

/I CAUTION

¢ Use the servomotor and servo amplifier in a designated set.
It might cause fire and failure.

¢ Perform the wiring correctly and firmly.
It might cause failure.

® Never use at places susceptible to water splashes, in corrosive atmosphere, in flammable gas
atmosphere or near flammable matters.
It might cause fire and failure.

¢ As the servo amplifier, servomotor and peripheral devices temperature will become high and
requires careful considerations.
There is a risk of burns.

¢ Do not touch the heat sink of the servo amplifier, regenerative resistor, servomotor and so on while
they are turned on and for a while after they are turned off due to high temperature.
There is a risk of burns.

¢ |f the surface temperature of the servomotor exceeds 70°C during operation of the servomotor of
the final assembly, affix a "hot" caution label.

¢ If a regenerative resistor is used, take measures to turn the power off upon a fault signal output
from the servo ampilifier.
Otherwise the regenerative gresistor may be overheated and cause fire in the event of failure of the
regenerative transistor.
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B Precautions on storage

/I CAUTION

¢ Do not store at places susceptible to rain or water splashes or toxic gases or liquid.
It might cause failure.

¢ Store at places without direct sunshine within the predetermined temperature and humidity range
(between -20°C and +60°C, between 10% and 90% RH, without condensation).
It might cause failure.

¢ To store in the installed state.
Cover the entire servomotor with a sheet to protect against vapor, oil and water. Apply an
anticorrosive agent on machined surfaces such as the shaft and flange face.
To avoid rust on bearings, turn manually or operate for five minutes without a load about once a
month.

B Precautions on transportation

/I\ CAUTION

¢ Do not hold cables or motor shaft when transporting.
It might cause failure and injuries.

¢ Overloaded products will cause collapse of cargo, hence observe the requirements.

® The eye bolt of the servomotor shall be applied exclusively for transportation of the servomotor. Do
not use it to transport machineries.
It might cause failure and injuries.

¢ For detailed description regarding lithium batteries, refer to "CHAPTER 15. APPENDIXES."

® Fumigation process before shipment
The internal parts of servo amplifiers may get corroded due to a halogen compound gas such as
methyl bromide which is used for fumigation process in packaging, resulting in damage of the
product.
When shipping servo amplifiers by installing them to a board or unit, pack them using wooden
materials which have been processed with fumigation treatment.
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B Precautions on installation

/I CAUTION

® Do not ride on the servomotor or place a heavy matter on it.
It might cause failure, breakage, electric shock and injuries.

* Do not block the exhaust port or do not allow foreign substance to enter.
It might cause fire and electric shock.

e Observe the installation orientation of the servo ampilifier.
Otherwise, it might cause fire and failure.

® Do not apply strong impact.
It might cause failure.

¢ The shaft-through hole of the servomotor is not water proof or oil proof. Take measures on the
machine side to block entry of water, coolant or similar from entering inside the servomotor.
It might cause failure.

¢ |f case of application when massive water or oil is splashed on the main body of the servomotor,
install a water or oil splash guard or take similar measures on the machine side.

¢ In a humid and high oil mist environment, install the lead wires and connectors in a face down
orientation.
It might cause poor insulation, short circuit and resultant failure.

® Do not disassemble

* Never remodel the servomotor and servo amplifier.
It might cause fire and failure. It will not be covered by the warranty.

® Do not hammer

® Do not apply strong impact on the output shaft of the servomotor.
It might cause damage to the encoder inside the motor.
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B Precautions on wiring

/N CAUTION

* Never apply the commercial power supply to the U, V and W terminals of the servomotor.
It might cause fire and failure.

¢ Do not connect the grounding (E) cable to the U, V and W terminals of the servomotor. Do not
connect the U, V and W terminals in inappropriate order.
It might cause fire or failure. Also there is a risk of damaging your mechanical equipment due to
motor malfunction.

¢ Make sure to check if the motor cable is connected properly. If open phase faulty has been
occurred with the motor power cable wiring (U, V, and W), the motor will not rotate even if a
command is given, failing in detecting any alarm such as OL and OS.

¢ When fabricating an encorder cable, be careful not to reverse the porality between BAT+ and BAT-.
If the battery is connected with wrong polarity, the both battery terminals may become short circuit,
generating abnormal heat or causing damage to the battery.

¢ Never perform a dielectric, Megger or buzzer test to the encoder terminals.
Otherwise the encoder will be damaged.

¢ To perform a dielectric, Megger or buzzer test to the U, V and W terminals of the servomotor,
disconnect the servo amplifier.

® Do not connect encoder terminals in inappropriate order.
Otherwise the encoder and servo amplifier will be damaged.

¢ In an adverse power supply environment, insert a protective device such as the AC reactor so that
the voltage fluctuation is contained within the rating.
Otherwise the servo amplifier will be damaged.

¢ Install a circuit breaker or similar safety devices for short circuits in external wiring.
There is a risk of fire or failure.

¢ Do not remove the cover or disconnect the cable, connector or optional device with the servo
amplifier turned on.
There is a risk of electric shock to human body, product operation stop, and burnout.

¢ Use the servo system under the specified voltage range.

¢ Do not tie signal cables or route them in the same duct with main power cable or servo amplifier
motor output cable.

¢ Use the designated wiring material. In particular, use the option cable or equivalent for the encoder
cable.

¢ Do not insert a phase advance capacitor, various filter, reactor or similar on the output side of the
servo amplifier.

® The servo amplifier cannot be protected from ground fault fully.

@ GROUND

¢ Be sure to connect the grounding terminal of the servo amplifier to a grounding electrode.
There is a risk of electric shock.
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B Precautions on operation

/I CAUTION

¢ |In order to avoid unstable motions, never change adjustment radically.
It might cause injuries.

¢ To perform test operation, fix the servomotor and leave it disconnected from the mechanical
system. After checking the motion, connect to the machine.
Otherwise, it might cause injuries.

® The retention brake incorporated in the servo motor is not a stopping unit for assuring safety of the
machine. Install a stopping unit on the machine side to assure safety.
It might cause failure and injuries.

¢ When an alarm occurs, resolve the cause and assure safety before performing alarm reset and
restarting operation.
It might cause injuries.

¢ Stay away from the machine after power failure and power restoration because sudden restart may
be triggered. (Design the machine so that personal safety is secured even if the machine restarts
suddenly.)
It might cause injuries.

® The brake incorporated in the servomotor is for retention. Do not use it for regular regenerative
operation.
It might cause failures and injuries.

¢ Install an external emergency stop circuit so that operation can be stopped immediately and the
power can be turned off.
Otherwise, it might cause fire, failure, burns and injuries.

¢ Before installing to the machine and starting operation, enter parameters matching the machine. If
the machine is operated without entering parameters, the machine may unexpectedly malfunction
and cause failure.

* To use the servomotor in a vertical travel, install a safety device (Such as external brake) to prevent
the mechanical movable part from dropping in case of alarm or similar.

e If auto tuning is not used, be sure to enter the "inertia ratio."

Safety Precautions 0-7




CHAPTER O INTRODUCTION

B General precautions

/I CAUTION

¢ Drawings in this manual may show the state without covers or shields for safety to explain in
details. Restore the covers and shields in the original state when operating the product.
¢ |n case of disposal of the product, comply with the following two laws and act in accordance with

each regulation. These laws are effected in Japan. Outside Japan, local laws have priority. When

necessary, give notification or indication on the final assembly to be compliant with legal

requirements.

(1) Law Concerning Promotion of Effective Use of Resources (Law for Promotion of Effective
Utilization of Resources)
Recycle and collect resources from the product to be discarded, as far as possible.
It is recommended to disassemble the product into iron dust, electric parts and so on and sell
them to appropriate subcontractors to recycle and collect resources.
(2) Waste Disposal and Public Cleaning Law (Waste disposal & law public cleansing law)

It is recommended to recycle and collect resources from the product, which is to be discarded,
according to the aforementioned law (Law for Promotion of Effective Utilization of Resources, and
to reduce waste.
In case unnecessary product cannot be sold and will be discarded, the product falls in the
category of industrial waste described in the law. The industrial waste must be handled in due
course including to request an authenticated subcontractor to dispose of the product and control
manifesto.
The battery used in the product falls in the category of called "primary battery" and must be
discarded in the due course as required by the corresponding local government.

B Harmonics suppression measures (for Japan)

(1) All models of the servo amplifier used by the special customer are applicable to "guideline of
harmonics suppression measures for high voltage or special high voltage customers." The
guideline requires the customer to calculate the equivalent capacity and harmonics outflow current
according to the guideline and, if the harmonics current exceeds the limit stipulated for the
contract wattage, corresponding countermeasures must be taken.

For details, refer to JEM-TR225.

(2) The servo amplifier was excluded from the scope of "guideline of harmonics suppression measure
for electric appliances and general purpose products" from January 2004. JEMA is preparing a
new technical document in the position to educate total harmonics suppression measures.
Harmonics suppression measures of the discrete device should be taken as far as possible.

Source: The Japan Electrical Manufacturers' Association (JEMA)
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B Compliance with EU directives

EU directives aim at integration of regulations among the EU member countries to promote
distribution of safety assured products. It is required to satisfy basic safety requirements including
machine directive (enacted in January 1995), EMC directive (enacted in January 1996), and low
voltage directive (enacted in January 1997) and affix a CE mark (CE marking) on the product sold in
EU member countries. Machines and devices housing the servo system are subjected to CE
marking.

The servo system does not function independently but is a component to be used in combination
with machines and equipments. For this reason, the servo system is not applicable to the EMC
directive but the machine or equipment including the servo system is applicable.

In order to facilitate CE marking declaration on the assembly machine or equipment of the servo
system, optional devices that are compliant with the low voltage directive and that support compliant
with the EMC directive as well as a relevant guideline are prepared.

B Compliance with RoHS directive

RoHS directive concerns with toxic materials and it was made into effective on July 1, 2006 in the EU
member countries. The directive prohibits inclusion of toxic materials in electric and electronic
devices. Regulated materials include Pb (lead), Cd (cadmium), cr® (hexavalent chromium), Hg
(mercury), PBB (polybromobiphenyl), PBDE (polybromobiphenyl ether).

This servo system is compliant with the RoHS directive.

The color (screw color, etc.), gloss and material may be different from those of conventional products
in order to comply with the RoHS directive, but will not cause an effect in the performance and
specifications.

B Service life of EEPROM

This product is equipped with EEPROM for retaining parameter data in the event of power failure.
The write enable frequency of EEPROM is about 100,000 cycles. After the following operation is
repeated 100,000 times or more, the risk of the servo amplifier failure becomes higher.

¢ Parameter editing

¢ Position preset of absolute position system

¢ Batch transfer of parameters
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B EC Directive and UL/CSA Standard

o UL (North American Standards for Safety)
UL standard

Servo amplifier uL508C

Servomotor UL1004

e EC Directive

Directive EMI EMS
Servo amplifier ENG1800-5-1 | EN99011 EN61800-3
Class A group 1
EN60034-1 EN55011
Servomotor EN60034-5 Class A group 1 EN61800-3

(Note) The machine on your shop floor needs to be certified to each standard or directive when
used as the servo amplifier and the servo motor are devices to be embedded. Some of the

models are in the process to be certified.
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0.2 Outline of System

ALPHAS Smart Series is an AC servo system that supports various host interfaces and realizes the
best motion control for the target machine.

0.2.1 Servomotor

The variation of the servomotor includes five types: Middle inertia type (GYB), (GYH), (GYG), low
inertia type (GYC), Ultra-low Inertia type (GYS).

Applicable motor capacity(kW)

Voltage(V’ [ |
Type ge(V) 005/01(02)|04|05(075/|085|10 |13 15|20 |30|40(50|55|70
I ]
GYB motor
GYB motor 2000r/min 200V series
Middle inertia { Max. speed (5 models)

l\ 3000r/min /

GYH motor
GYH motor 2000r/min 200V series
Middle inertia I'( Max. speed (7 models)
\, 2500r/min /
GYG motor
GYG motor 2000r/min 200V series
Middle inertia { Max. speed | (5 models)
l'\_ 3000r/min /
GYG motor
GYG motor 1500r/min 200V series
Middle inertia { Max. speed \ (3 models)

l'\ 3000r/min

GYC motor
GYC motor ’ ?{?_OO]_"'{F_'-'_ID \ 200V series
Low inertia [ oo RS \ (7 models)
GYS motor 200V series
Ultra-low inertia (11 models)

*1: Except for the shaft-through part (and the connectors for GYB, GYC and GYSmotors of 0.75 kW or less)
*2: Models with a brake have "-B" at the end of the code.
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0.2.2 Servo Amplifier

The servo amplifier of general-purpose interface type (VV) is prepared.

Applicable motor capacity(kW)
Volta
Type ge(V) 0.05{ 01|02 |04 |05(0.75(|085|10 (13|15 |20| 3040|5055 (70

ALPHAS Smart

Single-phase
200V
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0.3 Model Nomenclature

B When unpacking

Check the following items.
e Check if the delivered item is what you have ordered.
® Check if the product is not damaged during transportation.
® Check if the instruction manual is included.

If you have any uncertainties, contact the seller.

0.3.1 Servomotor

FS ic servo MOTR (€

TYPE — GYB 201D5 - RC2-B
200 W |0.64 N-m| 150 Hz | 3000 min”
98 V | 1.5 A | s1 | Ins.B(FDO1MB)
SER. NO. 0000000000 1
Fuji Electric OR |
e |

YM539169-1

Jepen

GYB 201 D 5 -

5-R( B
Code [Basic Type] J -L Code [Brake]

GYB Middle Inertia Type Blank Without
GYH Middle Inertia Type B With
GYG Middle Inertia Type
GYC Low Inertia Type Code [Input voltage]
GYS Ultra-low Inertia Type 2 3-phase 200V
Code [Rated Output]
500 50x10° = 50W ‘——— Code [Oil seal/shaft]
101 10x10' = 100W Without oil seal
ithout oil seal,
201 20x10' = 200W A straight shaft, with key
401 40x10' = 400W
751 = Without cil seal,
351 ;gi :g‘ = ;28& B straight shaft, without key
2 Without oil seal,
122 1gx10 = 1.0||:m o] straigrlﬂ [s#aft,!gith key,
1 13x10%= 1.3 appe
152 15%10% = 1.5kW £ _With oil seal,
202 50%107 = 2.0kW straight shaft, with key
302 30x10% = 3.0kW e ) hwnr? ?il st_az?‘I_ "
202 40%107 — 4. 0kW straight shalft, without key
2 With oil seal,
2:2 ggx }g; - ggtw G straigh[lfhalfl, El»\rilh key,
x102= 5. appe
702 70x10°? = 7.0kW
'—— Code [Encoder]
Code [Rated Speed] H ABS/INC(18bit)*
D 3000r/min series R INC(20bit)
o] EEDDrImin series T INC(17bit)
B 1500r/min series * Battery is necessary for ABS type
Mote: Please see the model list on page 16, 17 for
Codﬂ IDe\‘elOpmem Order] the combination detail
5 5
6 6
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0.3.2 Servo Amplifier

The model name and serial number are also marked on the front panel of the servo amplifier body.

2 Fuiji Electric E
TYPE__ RYH201F5-WV2

SOURCE 1PH/3PH  200-240V 500r60Hz 2. 24/1. 3A

OUTPUT 3PH 200W 91V 0-400Hz 1.5A

SER. No. #+68A123A0579 | 935

o ppbp

Code [Basic Type] J L Code [Input voltage]
RYH ALPHAS Smart series 2 3-phase 200V
Code [Applicable Motor Output] Code [Upper interface]
201 20x10' = 200W,100W 50W v GenelraIApurpose interface
201 40%10" = 400W (pulse, analog voltage)
751 75x10' = 750W,500W i _

152 15x10? = 1.5kW,1.0kW,850W —_ Code [Major functions]

= Position, speed

202 20%10? = 2.0kW v and torque control
302 30x10? = 3.0kW,4.0kW

402 40x10? = 4.0kW,5.5kW

502 50x 107 = 5.0kW,7.0kW c‘;de [De"ek’prgem Ortet]
Code [Series]

F 1500 to 3000r/min series
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0.4 Combination between Servomotor and Servo
Amoplifier

Use the servomotor and servo amplifier in one of the following sets.

Do not use them of other combinations.

0.4.1 VV Type
Inertia Middle Low Ultra-low

GYB Motor GYH Motor GYG Motor GYG Motor GYC Motor GYS Motor
Servo Amplifier
3000 (r/m|

2000 [rimin} 2000 [rfmin] 1500 [rimin] 3000 [rimin] 3000 [rfrman]
Brake: without (with)

Brake; wi {with) Braka: without {with) Braka; without {with) Braka; without (with) Brake: without (with)
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CHAPTER 1 INSTALLATION

1.1 Servomotor

1.1.1 Storage Environment

Select the following environment when storing the servomotor, or when resting the machine under the

state without power distribution.

ltem Environmental condition

Ambient temperature |-20 to +60°C (no freezing allowed)

Ambient humidity 10 to 90% RH (no condensation allowed)

1.1.2 Operating Environment

Operate the servomotor in the following environment.

ltem Environmental condition

Ambient temperature |-10 to +40°C (no freezing allowed)

Ambient humidity 10 to 90% RH (no condensation allowed)

Indoors at altitude < 1000 m free from powder
Location dust, corrosive gases
and direct sunlight

49 m/s® or less (3000 r/min, 0.75 kw or less)
Vibration 24.5 m/s® or less (3000 r/min, 1 kw or more)
24.5 m/s? or less (1500 r/min, 2000 r/min)

Observe the following when operating.

¢ Install indoors at a place free from rainwater and direct sunshine.

* Do not operate in corrosive atmosphere including hydrogen sulfides, sulfurous acid, chlorine,
ammonia, sulfur, chlorine-based gases, acids, alkalis or salts or near flammable gases or matters.

¢ Install at a place free from splashes of coolant, oil mist, iron powder and chips.

¢ Install in a well ventilated environment with less vapor, oil and water content.

¢ Install at a place advantageous for inspection and cleaning.

¢ |nstall at a place with less vibration or impact.

¢ Do not install in an airtight environment.
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1.1.3 Installing the Servomotor

The servomotor can be installed horizontally or vertically with the shaft facing up or down. The same

rule applies to the brake-incorporated servomotor and gear head.

The symbol in the figure is the installation method symbol specified by JEM. Description in parentheses

() indicates the earlier JEM symbol.

Flange type
IM B5 (L51) IM V1 (L52) IM V3 (L53)
< |
gl’ | \\%;\;;\ Vesrssrr
7 i

1.1.4 Water Proof and QOil Proof Properties

® The servomotor itself has resistance against splashes in relatively
small amount. However, the shaft-through part is not water proof
or oil proof. Take mechanical protective measures to block entry
of water and oil.

¢ Install a cover in environments susceptible to much water, oil or
oil mist.>%Keep the temperature inside the cover to 40-degree or
less.

¢ Do not operate with cables immersed in oil.

e Some coolant types can provide on sealant, cable, case or
similar.

¢ To install the servomotor horizontally, install so that the
servomotor cables face down.

To install the servomotor vertically or at an oblique direction, route
the cables to secure a cable trap (see the figure on the right).

¢ |In case of a servomotor equipped with an oil seal, although noise
might be created from the oil seal, it will not effect any functional
operation.

¢ To install the servomotor equipped with an oil seal in an orientation
with the shaft facing up, take measures to avoid accumulation of oil
at the oil seal lip.

*XThe protection level is the initial property.

Cover

Servomotor

Oil

/

Cable trap
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1.1.5 Servomotor Handling Precautions

® Do not hammer

* Do not give a strong impact on the output shaft of the servomotor.
Otherwise the encoder inside the motor will be broken.

¢ Align the center when connecting with the machine system. Use a flexible coupling.
Use rigid one designed exclusively for servomotors whenever possible.
¢ Do not use a rigid coupling which does not allow errors between shafts.
Otherwise mechanical vibration will be caused, resulting in damaged bearings and/or shorter
service life.
¢ Do not supply commercial power directly to the servomotor. It will cause burnout.
The servomotor needs to be connected to an appropriate servo amplifier when used.
For how to connect the servomotor to a servo amplifier, refer to "CHAPTER 2 WIRING."

1.1.6 Notes on Stress Given to Cable

¢ In applications where the servomotor and machine movable part move, take measures to avoid
stress given on the cable.

¢ Route the encoder cable and motor power cable in CABLEVEYOR.

¢ Fix the encoder cable and motor power cable attached to the servomotor (routed from the motor)
with cable clamps or similar.

¢ Design the radius of bend as large as possible.

¢ Do not allow bending stress or stress caused by the self weight, at joints of the cable.
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1.1.7 Assembling Accuracy

CHAPTER 1 INSTALLATION

The assembling accuracy of the servomotor is shown below.

Unit: [mm]
Runout at shaft Misalignment Perpendicularity of
Servomotor model

end (flange) flange face
GyBOOOD5
cvetotts Within 0.02 Within 0.06 Within 0.08
GycOOrb5
GYSOODs
GYHOOOC6 Within 0.03 Within 0.08 Within 0.10

Runout at shaft end

Misalignment
(flange)

Perpendicularity of
flange face

+—

+—

-+—
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1.1.8 Allowable Load

The allowable radial load (Fr) and allowable thrust load (Fs) of the servomotor at the shaft end (LR) are

shown below.

) Servomotor at
Motor model Ragﬁ',\lﬁad Thlr:uss[tlllo]ad thE I;??rf: nﬁ?d
GYB201D5-[1[12 245 98 25 Radial load (Fr)
GYB401D5-[1[12 245 98 25 ] I l
GYB751D5-[1[12 392 147 35 i
GYH102C6-1[12 490 150 58 — <«—Thrust
GYH152C6-112 490 190 58 — | load
GYH202C6-]2 490 220 58 | I (Fs)
GYH302C6-112 740 180 58
GYH402C6-01012 784 520 79 \  Servomotor at the
shaft end (LR)
GYH552C6-112 784 550 79
GYH702C6-112 1176 390 113
GYG501C5-01012 400 253 55
GYG751C5-01012 400 253 55
GYG102C5-112 510 253 55
GYG152C5-01012 510 253 55
GYG202C5-[112 510 253 55
GYG501B5-112 449 253 58
GYG851B5-[1[12 449 253 58
GYG132B5-[1[12 575 253 58
GYC101D5-112 107 19 25
GYC201D5-112 235 39 30
GYC401D5-112 235 39 30
GYC751D5-112 460 88 40
GYC102D5-112 646 127 58
GYC152D5-112 803 137 58
GYC202D5-1[12 803 137 58
GYS500D5-1[12 127 19 25
GYS101D5-[1[12 127 19 25
GYS201D5-1[12 264 58 30
GYS401D5-[1[12 264 58 30
GYS751D5-1[12 676 147 40
GYS102D5-[1[12 637 107 45
GYS152D5-[1[12 637 107 45
GYS202D5-[1[12 637 107 45
GYS302D5-[1[12 921 166 63
GYS402D5-1[12 921 166 63
GYS502D5-[1[12 921 166 63

Radial load: the load applied vertically to the motor shaft
Thrust load: the load applied horizontally to the motor shaft
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1.1.9 Cautionary Items on Servomotor Equipped with a Brake

¢ Brake noise
The brake lining may issue chattering noise during operation of the motor equipped with a brake. As
it is caused by brake structure and is not abnormal, the noise will not effect functional operation.

¢ Others (shaft end magnetization)
The shaft end of the servomotor equipped with a brake is subject to leaking magnetic flux during
energization of the brake coil (when the brake is released). At the instance, chips, screws and other
magnetic bodies will be attracted. Cautions are required.

® The servomotor equipped with a brake may produce brake dust due to the brake timing shift
generated between ON and OFF. Therefore when installing the motor to the machine, itis
recommended to install the motor horizontal to the machine or under the shaft.
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1.2 Servo Amplifier

1.2.1 Storage Environment

Select the following environment when storing the servo amplifier, or when resting the machine under

the state without power distribution.

Item Environmental condition

Ambient temperature |-20 to +80°C (no freezing allowed)

Ambient humidity |10 to 90% RH (no condensation allowed)

Indoors at altitude < 1000 m free from powder dust, corrosive gases

Location and direct sunlight

Atmospheric pressure | 70 to 106 kPa

3 mm(Max. amplitude): Less than 2 to 9 Hz,
Vibration 9.8 m/sec?: Less than 9 to 20 Hz,
2 m/sec’: Less than 20 to 55 Hz, 1 m/s*: Less than 55 to 200 Hz

1.2.2 Operating Environment

Operate the servo amplifier in the following environment. The servo amplifier is neither dust proof nor
water proof.

ltem Environmental condition

Ambient temperature |-10 to +55°C (no freezing allowed)

Ambient humidity 10 to 90% RH (no condensation allowed)

Indoors at altitude < 1000 m free from powder dust, corrosive gases

Location and direct sunlight

3 mm(Max. amplitude): Less than 2 to 9 Hz,
Vibration 9.8 m/sec?: Less than 9 to 20 Hz, 2 m/sec’: Less than 20 to 55 Hz,
1 m/sec?: Less than 55 to 200 Hz

Observe the following when operating.

¢ Install indoors at a place free from rainwater and direct sunshine.

¢ Do not operate in corrosive atmosphere including hydrogen sulfides, sulfurous acid, chlorine,
ammonia, sulfur, chlorine-based gases, acids, alkalis or salts or near flammable gases or matters.

¢ |nstall in a well ventilated environment with less vapor, oil and water content.

¢ |nstall at a place with less vibration or impact.

® Do not operate in vacuum.
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1.2.3 Installing the Servo Amplifier

INSTALLATION

(1)

()

Install the servo amplifier vertically to the ground so that the "ALPHAS"
characters (see the arrow in the figure on the right) on the front panel of the
servo amplifier is horizontal.

awenss

"
& A CN 3AN)

Use M4 screws with length between 12 and 20 mm for the mounting to the
control panel.

Use screws together with plane washers or spring lock washers or use
3-piece sems screw to avoid looseness.

When using plane washers, select the finished round type (large size with
@9 mm).

%" i eNsBlouT)

CHARGE

Some parts of the servo amplifier generate heat during operation.
Cool the surroundings if the servo amplifier is installed inside the control panel.

Natural convection, air

tight structure Air purge Forced ventilation Heat exchanger
(totally enclosed type)
Servo
A A amplifier
\ / \
Exhaust
~,air __E>xhaust
e cd + ¢ air

Servo
Lt~ amplifier

Servo
amplifier

Servo
L amplifier|

~1
]

Intake

~]

Intake

.-

Intake
air

-

N
\

e
(
|
==
{
i
{
i
}&’
S

©)

To install two or more servo amplifiers in the same control panel, the following shall be taken into

consideration.
Arrange the servo amplifiers transversely in principle in order to avoid thermal affection.

This servo amplifier is permitted to be installed side by side closely. However, when installing two
or more servo amplifiers with clearance of 5 mm or less between them, operate them at 60% load

factor or below with the ambient temperature 45°C or lower.
If clearance of 5 mm or over between adjacent servo amplifiers is provided, no limitation is

imposed on the operation frequency.

Servo Amplifier
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(4) Keep the clearances shown below between a servo amplifier and a peripheral equipment
respectively to avoid rise in temperature of the servo ampilifier.

50 mm or more

10 mm or more 10 mm or more

40 mm or more
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1.2.4 Depth of Control Panel

Reserve 80 mm or a wider space in front of the servo amplifier which is connected with the sequence

I/0O cable and encoder cable.

B Servo amplifier (frame 1)

R M
Sequence I/O cable [I
q |
\ 1]
Encoder J n
A

cable
N o]

?ﬁ.

£
&

\

Power supply and

. IEEE

motor power wiring —|
connector DC circuit - o
connector <
80 165
Amplifier depth Unit : [mm]
B Servo amplifier (frame 2) —— I
[ 9 ]
Sequence /O cable EI] 5D

Encoder E
cable \ O
N [

\A,—-——: -
F OF——
80

165
Amplifier depth Unit : [mm]
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B Servo amplifier (frame 3)

Sequence /O cable

Encoder cable //’:[4

80 185
Amplifier depth Unit : [mm]

B Servo amplifier (frame 4)

==e= | | it |1

Encoder cable \fi;
\A
T

80 195
Amplifier depth Unit : [mm]
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CHAPTER 2 WIRING

2.1 Configuration

2.1.1 Part Name

All wirings of the servo amplifier and servomotor of 3 kW or less are connected via connectors.

B Servomotor
GYB/GYC/GYS type 0.4 kW or

less

]

Encoder cable Motor power cable
(Lead length 300 mm) (Lead length 300 mm)

W Servo amplifier (frame 1)

Keypad
4-digit 7-segment LED, 4 buttons and monitor
terminals are installed.

0.4 kW or less

Analog monitor (CN4) s

The analog waveform is monitored.
A A TEHIAM
RS-485 (CN3A (IN), CN3B (OUT))
Upper side: CN3A, lower side: CN3B

Sequence I/0O (CN1) ——— > [

Encoder wiring (CN2)
Battery wiring (CN5) §

Battery and the case
(option)

Grounding terminal (2 pcs)
(Screw size : M4)

Power supply| Motor power
(TB1) (TB3)
L1 U > Main circuit (TB2) * On the bottom
L2 \ + P-N junction of the amplifier
L3 W + Regenerative P()
resistor RBA
Charge LED Amplifier bottom E?f

view

2-2 Configuration



CHAPTER 2 WIRING

B Servomotor

Lead extraction type Connector type
GYB/GYC/GYS type 0.75 kW GYB/GYC/GYS type 1 kW or more and

GYG type
T B

1} —_— [—

Encoder wiring Motor power wiring
(Lead length 300 mm) (Lead length 300 mm) }

Encoder connector EMotor power
connector

B Servo amplifier (frame 2)

Keypad
4-digit 7-segment LED, 4 buttons and
monitor terminals are installed.

Analog monitor (CN4) —»
The analog waveform is monitored.

Power supply L1
(TB1) L2 >

RS-485 (CN3A (IN), CN3B
<«——(0oUT))

Upper side: CN3A, lower side: CN3B

- Main power

L3

Charge LED }|——»

Main circuit P a <«——Sequence I/0 (CN1)
(TB2) RB1
- P-N junction RB2
- Regenerative

resistor RB3 Battery and the case

N(-) (option)
Motor power o .
(TB3) U |—» n 2 <«———Encoder wiring (CN2)
V [l
<—  Battery wiring (CN5)

Grounding terminal (2 pcs)
(Screw size : M4)

Configuration 2-3
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B Servo amplifier (frame3)

Keypad
4-digit 7-segment LED, 4 buttons and monitor
terminals are installed.

Analog monitor (CN4) |
The analog waveform is monitored.

Charge LED >

<« RS-485 (CN3A (IN), CN3B (OUT))

11 +—> Upper side: CN3A, lower side: CN3B
Power supply
(TB1) L2
- Main power L3
:| «—— Sequence I/O (CN1)
Main circuit [,
(TB2) RB1
- P-N junction RB2
- Regenerative
resistor RB3 0 < Encoder wiring (CN2)
N(-)
Motor power — M = H«— Battery wiring (CN5)
(TB3)
v
<«— Battery and the case
(option)
Grounding terminal (2 pcs)
(Screw size : M4)
B Servo amplifier (frame4)
Analog monitor (CN4) . Keypad

The analog waveform is monitored. e .
4-digit 7-segment LED, 4 buttons and monitor

terminals are installed.

RS-485 (CN3A (IN), CN3B (OUT))
Upper side: CN3A, lower side: CN3B

Battery and the case
(option)

Charge LED

‘RB1|RBZ‘RB3| U | \ IW‘
TB2(Screw size : M4)

‘ L1 | L2 ‘ L3 ‘P(+)|N(-)
TB1(Screw size : M4)

Grounding terminal Grounding terminal
(Screw size : M4) (Screw size : M4)

2-4  Configuration



CHAPTER 2 WIRING

2.1.2 Configuration

The figure on page 2-7 shows the general configuration of devices. There is no need to connect
all devices.

e The size on each device in the figure is not drawn at the uniform scale (same as other chapters).

o To supply single-phase power to the servo amplifier, use the L1 and L2 terminals.

e The servo amplifier wiring connector is attached only to TB2 on the frames 2 and 3. It is not
provided for other devices.
Use a connector kit or optional cable with a connector.

e Adopt a configuration for turning the main power off upon alarm detection (activation of protective
function of servo amplifier).
Otherwise overheat of the regenerative resistor, such as regenerative resistor transistor failure
may cause fire.

¢ The maximum wiring length between the servo amplifier and servomotor is 50 m.

e You may not turn the power wiring of the servo amplifier or servomotor on or off with a contactor
or you may not drive multiple servomotors selectively with a single servo amplifier.

¢ Do not connect any of the following devices to the power wiring of the servo amplifier or
servomotor.
- Phase advancing capacitor - Various reactors - Noise filter + Surge absorber

e Be sure to ground the protective grounding terminal of the servo amplifier (terminal provided with
a grounding mark) to the protective ground of the control panel to avoid electric shock.

Use the accessory tool in the following procedure to connect the terminal to TB1, TB2 and TB3.
Wiring method

<Frame 1, 2, 3>

[1] Peel off the sheath about 10 mm. =

10[mm

[2] Insert the tip of the accessory tool into the top of the connector.

2

—

[3] Push the tool toward the connector to insert the cable.

[4] Release the tool. The cable is fixed.

o

Note |Do not solder the cable. In case of the strand wire, do not twist cable forcibly.

Configuration 2-5
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1) Connecting to peripheral devices (Servo amplifier frame 1)

For lead wire type motors, connect cables as shown below.

&l _Tewel

MCCB/ELCB Bﬁﬁ

;L

AC reactor
Surge absorber
Servo operator (optional)
Used for copying
parameters and editing
&) operations.
Power filter

Electromagnetic
contactor

(L1, L2, L3)

Sequence I/O cable

Servo amplifier

==5

The signals from push

buttons, various sensors, and
pulse input/output are
connected.

RS-485
communications
CN3A
CN1 Il 0| Heeescancnnnnsanannnnnnnst
PR CN3B
@ l S
CN2

Motor power cable

[

| Encoder cable

| §

Servomotor

2-6 Configuration

%T Grounding terminal (M4)
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TB2

External Regenerative
resistor
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Sample Connection Diagram (Servo amplifier frame 1)

Open Collector Connection
(24 VDC Power supply)

Open Collector Connection
(12 VDC Power supply)

Controller

PN junction _ _

In case of the single-phase 200 V input

External regenerative

No built-in regenerative resistor

r
_i ! ! \ Connect the external regenerative
0—O © resistor across RB1 and RB2.

commercial power supply, connect

across L1 and L2 terminals.

000
o
O?O

CN3B(OUT)
PC loader Servo Operator -8, ,\Nﬂg : Servomotor
6 *TXD
Connector CN3B i BF\Z(XDD
Even at the end of the wiring, no 3TXD
terminator is necessary. 2 M5
1NC b
BAT+ 2 Battery for ABS encoder
BAT.(M5) 1 data backup
AAAAAAAAAAAAAAAAAA 3.6 VDC
CN1
Analog speed command 22 VREF
input 13 M5
Analog torque command 18 TREF
input 1M5 ¢ IMON22Q _———____._
Pulse input L Y)
(Open collector)
PPI Oscilloscope
CA
Pulse input i ! *gg j A-phase pulse output (differential)
(Bifterentiah) | ()
» Ll *CB j B-phase pulse output (differential)
j Z-phase pulse output (differential)
[ ¥ 1 COMIN j Z-phase pulse output
E 2 CONT1 (open collector)
Sequence input _,_— 3 CONT2
a P 1 4 CONT3 OUT1 f—
; 5 CONT4 OouUT2 !
b 6 CONT5 ouT3 = sequence output
H
COMOUT -

*1: Connect the shielding wire to the connector shell on CN1 and CN2, and then ground the connector shell.

Configuration 2-7
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2) Connecting to peripheral devices (Servo amplifier frames 2, 3 and 4)

For the motors with the Cannon connector, connect cables as shown below.

MCCB/ELCB
(0]

AC reactor Se!'vo Operator (optional)
S Using this, parameter
psor [ d editing can be
absorber copying an g

performed.

Power filter

Servo amplifier :
Electromagnetic :
contactor :
(L1, L2, L3) :
TB1 5 - CN3A
I llllllllllll -
= E ! : RS-485
1= L - CN3B Communications
I |

TB2 (Provided with body) [1& Sequence I/0

o=
0=
!’}:'____ ne

ZIZZiom

|s"4H‘."2HﬂI

External regenerative resistor = Connect pushbuttons,
(Disconnect the jumper wire and various sensors, and
| pulse input/output

signals.

connect across pins 2 and 3.) | ‘

Motor power cable
(Should be fabricated by the customer.)

L, &, : N2
Grounding
terminal (M4)

Encoder cable

{ Servomotor

2-8 Configuration
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Sample Connection Diagram (Servo amplifier frames 2, 3 and 4)

External regenerative

PN junction ._______T - _: rers_l{sto_r__h Jumper wire
1 | ] \ . Built-in regenerative resistor provided.
0—0—0 0—© Connect the external regenerative resistor
5 1 2 3 4 across RB1 and RB2
Open Collector Connection N(-) P(+) RB1 RB2 RB3 . .
(24 VDC Power supply) In case of the single-phase 200 V input (-) P(+) s (Remove the jumper wire from RB2 - RB3.)

commercial power supply , connect
across L1 and L2 terminals.
1 11
%2 L2
3 L3

Controller

0 4(D)=
24VDC
i
= 24 VDCI © 1(E) Br
. CN3A(IN) 2(F) Br
Open Collector Connection :
(12 VDC Power supply) 8 P5 : CN2
Controller - e e e o e
]
| -
12vDC = 300
58
—_
PC loader Servo Operator
() GYG, GYC 1-2kw,
Connector CN3B GYS 1-5kW
Even at the end of the wiring, [1GYH
no terminator is necessary. Servomotor
Battery for ABS encoder
data backup
CN1 3.6 VDC
Analog speed command 22 VREF
input 13 M5
Analog torque command 18 TREF
input 13 M5
Pulse input @
(Open collector)
19 PPI Oscilloscope
07 CA i
Pulse input 78 *CA i FFA 9 A-phase puise output (differential
(Differential) 20 CB i “FFA 10 ] phase pulse output (differential)
21*CB ; *’EEE :11; ] B-phase pulse output (differential)
----- E *IEE§ gi ] Z-phase pulse output (differential)
Pt 1 COMIN FZ 250 Z-phase pulse output
E 2 CONT1 M5 26¢ (open collector)
Sequence input =% 3 CONT2
! 4 CONT3 OuT1 159
E 5 CONT4 ouT2 16¢ :
e 6 CONTS oUT3 170 4"'7 Sequence output

COMOUT 14 -==

*1: Connect the shielding wire to the connector shell on CN1 and CN2, and then ground the connector shell.

Configuration 2-9
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2.1.3 Sequence I/O

CN1 of RYHOOIF5-VV2 type. The wiring connectors are not included with the servo amplifier.
Connector kit type: WSK-D26P

26 | M5 13 i M5
25 i FZ 12 i *FFB
24 :*FFZ 11 | FFB
23 | FFZ 10 : *FFA
22 :VREF 9 FFA
21 i *CB 8 *CA
20 i CB 7 CA
19 | PPI 6 CONTS
18 : TREF 5 CONT4
17 : OUT3 4 CONT3
16 | OUT2 3 CONT2
15 { OUT1 2 CONT1
14 | COMOUT 1 COMIN
12 2
1 13 13 o 1
N7 LT
|k‘:ﬂIH:IH:I:HI:HI:HI:ﬂ| ﬂﬁ
‘-‘.-'.—_-'_-./ &_—/' - -
26

Terminal .

No symbol Function
19 PPI Pull-up voltage input at open collector input

7 CA Pulse input

8 *CA Max. input frequency 1 MHz (differential) or 200 kHz (open collector)
20 CB Command pulse/direction, forward/reverse pulse, A/B phase pulse (A/B
21 “CB phase pulse is the frequency after multiplication by four.)

9 *FFA Pulse output (Differential output)
10 FFA The number of output pulses per motor revolution (16 to 262144) or the
11 FFB output pulse division ratio can be designated. The output is issued in
12 *FFB A/B phase pulse.
23 FFZ The FFZ and *FFZ are the terminals for single pulse per revolution
o4 “FEZ signal.
25 FZ Z-phase output (Open collector)
5 M The FZ is the terminal for single pulse per revolution signal. The M5
6 5 terminal serves as a reference potential.

2-10 Configuration
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No | Terminal Function
symbol

CONT1

Sequence input (sink/source supported)
CONT2 Supply command signals to the servo amplifier through these terminals.

CONT4 | Photocoupler isolation. The COMIN is the reference potential terminal.

CONT5 (Soft filter 0.5 ms, agreement of two scans, except for interrupt input)

2

3

4 CONT3 | 12to 24 VDC/8 mA (per point).

5

? The delay of hardware filter detection is 0.1 ms with interrupted input.

COMIN

15 OUT1

OUT2 Sequence output (sink/source supported)

Signal output terminals of servo amplifier. Max. 30 VDC/50 mA.
17 OuTs Photocoupler isolation. The COMOUT is the reference potential terminal.

14 | COMOUT

22 VREF

18 TREF Speed command voltage £10 V. Resolution: 15 bits/tfull scale
Torque command voltage £10 V. Resolution: 14 bits/+full scale

13 M5 The M5 is the reference potential terminal.

18 M5

The output formats of the FFZ, *FFZ and FZ vary according to the pulse output setting.

o If the number of pulses per revolution is designed (PA1_08: 16 to 262144), outputs are
synchronized with the FFA and *FFA signals, which apply one pulse of FFA and *FFA.

FFA L L .
FFB_ 1. 1 1_
FFZ 1

o If the output pulse division ratio designated with PA1_08: 0, PA1_09 and PA1_10, outputs are
not synchronized with the FFA and *FFA signals. The pulse always has width of 125 us or over.

FFA L L L
FFB _ 1 1 1
FFZ E—

- ™ 125 us or over

Configuration 2-11
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2.1.3.1 Pulse Input (PPI, CA, *CA, CB, *CA

Pulse input terminal

e Format: Command pulse/direction, forward/reverse pulse, A/B phase pulse (parameter switch)
e Max. input frequency: 1 MHz (differential input), 200 kHz (open collector input)
(A/B phase pulse: 250 kHz (differential input), 50 kHz (open collector input)

(1) Differential input

The PPI terminal is not used.

EAY PPI
Trine ariver L[ ]1.5k
CA(CB
4 J_
__R i y=
*CA(*CB) i —
$0 v Servo amplifier

(2) Open collector input (24 VDC)
The PPI terminal is used.
* Do not connect wiring to the terminal CA (CB).

The wiring length to the host should be 2 m or less.

PPI [
24 voel i§]1.5k

CA(CB) 62

1] )4
x ) 4-~3
scacce) ) 82 i]T

Servo amplifier

(3) Open collector input (12 VDC)
Perform the wiring using the resistor (300 Q, 1/4W) but not using the PPI terminal as shown below.

* The wiring length to the host should be 2 m or less.

3009, 1/4W CA(CB) 62
v

r'y
scacopyl 62 TT

3009, 1/4W

Servo amplifier

2-12 Configuration
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2.1.3.2  Pulse Output (FFA, *FFA, FFB, *FFB, FFZ, *FFZ

The pulses proportional to the motor revolutions are output as A/B phase pulse.

The number of output pulses per motor revolution can be specified in the parameter (PA1_08).
The output pulse frequency is proportionate to axis revolution speed. Although the output
frequency is not limited, it has to be 500 kHz or lower considering the electrical limit of the output
circuit.

o The output pulse phase (A or B phase advance) to the motor revolution direction can be specified
in the parameter (PA1_11).

e The FFZ and *FFZ signals output one pulse per motor revolution. The output position can be
adjusted in the parameter (PA1_12).

¢ In the case of GYB motor at speed of 100r/min or less after the power turned on the output of first
Z phase will happen within 1 rotation after the motor becomes over 12-degree as worst.

AM26L.S31 FFA, (FFB), (FF2)
*FFA, (+FFB), (xFFZ)

)
Servo amplifier M5

2.1.3.3 Z-Phase Output (FZ, M5

The Z-phase output is an open collector output of the FFZ or *FFZ signal.
The current can flow up to 30 VDC/50 mA.

28C2712 or

; Fz
equivalent

Servo amplifier

2.1.3.4  Analog Input (VREF(TREF),M5

The analog input is the terminal used when performing the speed/torque control by analog commands.
e Input voltage: 0 to £10 VDC
e Variable resistor: 1 to 5 kQ (1/2 W)
e Inputimpedance: 20 kQ

VREF(TREF) 22 ‘
=

M5

Servo amplifier

Configuration 2-13
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2.1.3.5 Sequence Input (CONT1, CONT2, CONT3, ... COMIN

This is the input terminal for sequence control.

The terminal allows sink input/source input.

Use the terminal within the range from 12 VDC to 24 VDC.

A current of approx. 8 mA (for 24 VDC) is consumed at each point.

The terminal function can be changed by setting the parameter. For assignable signals, refer to
page 2-20.

COMIN |

12t0 24 VDC

T CONTn

'[ 3.0kQ
—

1.5kQ l? ‘iuzq

] Servo amplifier E—

2.1.3.6  Sequence Output (OUT1, OUT2, ... COMOUT

This is the output terminal for sequence control.

The terminal allows sink output/source output.

Use the terminal within the range from 12 VDC to 24 VDC.

A current of approx. 8 mA (for 24 VDC) is consumed at each point.

The terminal function can be changed by setting the parameter. For assignable signals, refer to
page 2-21.

Servo amplifier - -4 --

el 0UTn L
2z M ;
DC24 V -
17T COMOUT |
A A -

2.1.4 RS-485 Communications (CN3)

Use the RS-485 communications by connecting other servo amplifiers, host controller or PC.
Use a marketed straight cable (RJ45) with all wires connected.

There is no need to connect the terminator.

Max. 31 servo amplifiers can be connected.

RS-485 communications can be applied in two communications: Modbus-RTU protocol
communications and PC Loader protocol communications.

Use PA2_97 (communication protocol selection) to select the protocol.

However, select the Modbus-RTU protocol to perform immediate value operation.

For details, refer to “CHAPTER 13 RS-485 COMMUNICATIONS.”

2-14  Configuration
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2.1.5 Analog Monitor Output (CN4: MON1, MON2, and M5)

This is the analog voltage output terminal from the servo amplifier, Set the details to be output using the

parameter.

e Max. +10 V/0.5 mA
e Resolution: 14 bits/+full scale

MON1
MON2

Servo amplifier

M5

The signal takes two seconds to be activated after the power is turned on.
The output voltage may become unstable immediately afer the power is turned on or turned off.

Configuration 2-15
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2.2 P-N Junction

WIRING

Directly connect the DC link circuit of two servo amplifiers to exchange power.

In a system having a powering (driving) shaft and regenerating (back tension) shaft such as the

winder/unwinder unit, the power consumption of the entire system can be reduced. Do not supply main

power to the servo amplifier on the other side of the P-N junction.

The capacity of the servo amplifier on the PN junction side must be equal to or less than that of the

servo amplifier on the power supply side.

The capacity of the servo amplifier

on the power supply side

B Wiring example for frame 1

P(+) N(-) RBI RB2

TB2

TB1

U
2
3

_—

_—

_—X
J:j

P(+) N(-)RB1 RB2
TB2

u
L2
L3

For the details, contact the manufacturer.

2-16  P-N Junction

The capacity of the servo amplifier

on the PN junction side

B Wiring example for frame 2 or over

P(+) N(-) RBI RB2 RB3

G—O6—0© @@

P(+) N(-) RB1 RB2 RB3

81

TB2
8]
E ¥
L3

_—

e

_
J::

TB2

81

8]
L2
L3
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2.3 Servomotor

There are wiring of the following three units: the main body of the servomotor, brake (servomotor equipped

with a brake) and encoder.

/N\ CAUTION

e Keep consistency in the phase order between the servomotor and servo amplifier.
¢ Do not connect commercial power to the servomotor. Otherwise it may cause failure.

2.3.1 Brake Connector

Connector kit type: WSK-M02P-E (GYB,GYC,GYS type servomotor side ,0.75 kW or less)

The brake of the servomotor equipped with a brake is a non-exciting brake. To rotate the servo motor,
supply the power of 24 VDC to this connector and release the brake. There is no polarity in the brake
input circuit.

If the brake is left released, although the periphery of the brake becomes hot it is not a fault.

The brake terminal of GYH type 1.0 to 3.0 kW, GYG type, GYC type 1.0 to 2.0 kW and GYS type 1.0 to
5.0 kW is located inside the motor power connector.

The brake terminal of GYH type 4.0 to 7.0 kW is located inside the motor brake connector.

|
gm_@#di -

Connected to the encoder cable.

Connected to the : el

power supply R B ©

(+24 V). ’ fog a1
Connected to the motor power .
cable.

Servomotor 2-17
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2.4 Encoder

2.4.1 Encoder Cable

Use shielded cables for wiring of the servomotor encoder.
The optional cable for the servomotor is a cable having bend resistance, which is also UL standard
compliant.

Use a regular twisted pair batch shield cable if the servomotor and cable do not work.

B Cross linked polyethylene vinyl sheath cable for robot travel (Daiden Co., Ltd.)
RMCV-SB-A (UL2464) AWG#25/2P + AWG#23/2C (Twisted type) or AWG#23/3P

(For 10 m or smaller wiring length)
RMCV-SB-A (UL2464) AWG#25/2P + AWG#17/2C or its equivalent

(For wiring lengths < 10 m and < 50 m)

The relationship between AWG and mm is shown below.

Gauge Sl unit Inch unit
AW.G In [mm? | Diameter [mm] Cm‘;‘;;‘i?“m Diameter [mil] Cmsﬁ/le]m”
16 1.25 1.291 1.309 50.82 2583
17 - 1.150 1.037 45.26 2048
18 - 1.024 0.8226 40.30 1624
19 - 0.9116 0.6529 35.89 1288
20 - 0.8118 0.5174 31.96 1021
21 - 0.7299 0.4105 28.46 810.0
22 - 0.6438 0.3256 25.35 642.6
23 - 0.5733 0.2518 22.57 509.4
24 - 0.5106 0.2024 20.10 404.0
25 - 0.4547 0.1623 17.90 3204

2-18 Encoder
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2.4.2 Encoder Cable

To fabricate the encoder cable by yourself, take care of the following.

e Do notinstall a relaying terminal block between the servo amplifier and motor.
Use a shielded cable.
Connect the shielded cable with the designated connector pin, connector shell or cable clamp on
both sides.
The servo amplifier communicates with the encoder built in the servomotor through high speed
serial communications.
The shield treatment is important for the assurance of reliability of serial communications.
The maximum encoder wiring length is 50 m.

¢ When twisting the cable, combine the following pair of signals.
P5 and M5, SIG+ and SIG-, BAT+ and BAT- (See the sample connection diagrams on pages 2-6
and 2-8.)

e Please notice that wrong wiring may cause the encoder or battery trouble.

Perform shield treatment at the encoder according to the procedure specified below.
Despite motor capacity, wiring treatment at the servo amplifier is the same.

B  Encoder cable preparation method o i
Connect the end of the shielding wire on

the motor side to pin no.3.

Servo amplifier side Motor si
P %\_10 or side Relay the shielding wire with a lead wire
of 14 %j]j of AWG#22 to 26 and then crimp the
= — wire to the connector pin.

[1] Peel off the end of the shield about 15 mm.

Fold back the shield. B |

Wind copper foil tape two or three turns around the shield.

[2] Solder the wiring to the connector.

[ ]
i

The shrink tube wrapping each element cable

assures safety.

[3] Fix the connector to the shell cover.

[4] Bend the shield to fix.

[5] While aligning the catches on both sides, fit the

=L
shell cover.

[6] Align the position of the catch to the mold cover to %L%
fix. A

Catch

Encoder 2-19
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B Wiring length within 10 m

Servo amplifier

Servomotor

M5 2 ’/ \\ )o( il 8(G)[l] M5
BAT+ 3 1(T) BAT+
BAT- 4 g } ><>< 2(S) BAT-
SIG+ 5 5(C)[D] SIG+
SIG- 6 \\ /} ><>< \\ // 4(D)[H] SIG-

Shell 3 [F] FG

=i

Connector no. on motor side
. Lead wire | Connector no. GYG, GYC 1to
Signal | "“gia " lon amplifier side %Y% I?V?/(%r g:f 2KW GYH
) GYS 1 to 5 kW
P5 AWG23 1 7 H B
M5 AWG23 2 8 G I
BAT+ | AWG25 3 1 T N.C.
BAT- | AWG25 4 2 S N.C.
SIG+ AWG25 5 5 C D
SIG- AWG25 6 4 D H
Fg | Shielding Shell 3 N.C. FG
wire
B Wiring length between 10 m and 50 m
Servo amplifier Servomotor
P5 1 / \—_—)o( ____ / \ i{ 7(H)[B] P5
M5 2 \ 8(G)[I] M5
BAT+ 3 1(T) BAT+
BAT- 4 ><>< } 2(S) BAT-
SIG+ 5 \ } ><>< \ ] 5(C)[D] SIG+
SIG- 6 \/ U 4(D)[H] SIG-
Shell 3 [F] FG

@]

Connector no. on motor side
. Lead wire | Connector no. GYG, GYC 1to
Signal dia. on amplifier side GYB, I?V?/(C lGYS 2kW GYH
0.75 or less GYS 1 to 5 kW
P5 AWG17 1 7 H B
M5 AWG17 2 8 G I
BAT+ | AWG25 3 1 T N.C.
BAT- | AWG25 4 2 S N.C.
SIG+ AWG25 5 5 C D
SIG- AWG25 6 4 D H
Fg | Shielding Shell 3 N.C. FG
wire
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2.5 Description of I/0O Signals

List of input signals

The signal assigned to the sequence input terminal can be specified with a parameter.

Default
No. Name Setting range Change
value
PA03_01|CONT1 signal assignment 1
PA03_02| CONT2 signal assignment 11
PA03_ 03| CONTS3 signal assignment 1t0 78 0 Power
PAO3_04 | CONT4 signal assignment 0
PA03_05| CONT5 signal assignment 0
Sequence input signal
No. Function No. Function
1 |Servo-on [S-ON] 34 |External regenerative resistor overheat
2 |Forward command [FWD] 35 |Teaching
3 |Reverse command [REV] 36 |Control mode selection
4 |Start positioning [START] 37 |Position control
5 |Homing [ORG] 38 |Torque control
6 |Home position LS [LS] 43 |Override enable
7 |+OT 44 |Override 1
8 |-OT 45 |Override 2
10 |Forced stop [EMG] 46 |Override 4
11 |Alarm reset [RST] 47 |Override 8
14 |ACCO 48 |Interrupt input enable
16 |Position preset 49 (Interrupt input
17 |Gain switch 50 |Deviation clear
19 (Torque limit 0 51 |Multi-step speed selection 1 [X1]
20 |Torque limit 1 52 |Multi-step speed selection 2 [X2]
22 |lmmediate value continuation 53 |Multi-step speed selection 3 [X3]
23 |Immediate value change 54 |Free-run
24 |Electronic gear numerator selection 0 55 |Edit permission
25 |Electronic gear numerator selection 1 57 |Anti resonance frequency selection 0
26 |Command pulse inhibit 58 |Anti resonance frequency selection 1
27 |Command pulse ratio 1 60 |ADO
28 |Command pulse ratio 2 61 |AD1
29 |Proportional control 62 |AD2
31 |Pause 63 |AD3
32 |Positioning cancel 77 |Positioning data selection
78 |Broadcast cancel
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List of output signals

Specify the signals assigned to sequence output terminals, using parameters.

No. Name Setting range Default value | Change
PAO3_51 | OUT1 signal assignment 1
PA03_52 | OUT2 signal assignment 1t0 95 2 Power
PAO03 53 | OUTS3 signal assignment 76
Sequence output signal
No. Function No. Function
1 |Ready for servo-on [RDY] 39 |-OT detection

2 |In-position [INP] 40 |Home position LS detection

11 |Speed limit detection 41 |Forced stop detection

13 |Over write completion 45 |Battery warning

14 |Brake timing 46 |Life warning

16 |Alarm detection (Normally open contact) 60 |MDO

17 |Point detection, area 1 61 |MD1

18 |Point detection, area 2 62 |[MD2

19 |Limiter detection 63 |MD3

20 |OT detection 64 |MD4

21 |Cycle end detection 65 |MD5

22 |Homing completion 66 |MD6

23 |Zero deviation 67 |MD7

24 |Zero speed 75 |Position preset completion

25 |Speed coincidence 76 |Alarm detection (Normally closed contact)

26 |Torque limit detection 79 |Immediate value continuation permission

27 |Overload warning 80 |Immediate value continuation completion

28 |Servo control ready [S-RDY] 81 |Immediate value change completion

29 |Edit permission response 82 |Command positioning completion

30 |Data error 83 |Range1 of position

31 |Address error 84 |Range2 of position

32 |Alarm code 0 85 |Interrupt positioning detection

33 |Alarm code 1 91 |CONTa through

34 |Alarm code 2 92 |CONTDb through

35 |Alarm code 3 93 |CONTc through

36 |Alarm code 4 94 |CONTd through

38 |+OT detection 95 |CONTe through
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Input signal

Servo-on [S-ON]: Sequence input signal (Reference value 1)

The signal makes the servomotor ready to rotate.

Function

The servomotor is ready to rotate while the servo-on [S-ON] signal remains turned on.

When the servo-on signal is turned off, the gate for IGBT is turned off and the servomotor does
not rotate. At this time, the servomotor in free-run and all rotation commands are ignored.

If the signal is turned off during rotation, controlled stop is caused according to the setting of
PA2_61 (action sequence at servo-on OFF). The stopping profile follows the setting of PA2_61
(action sequence at servo-on OFF), too.

If there is no alarm, activation of servo-on [S-ON] and forced stop [EMG] arranges the state ready

to rotate.

Parameter setting

To assign the servo-on [S-ON] signal to a sequence input terminal, specify the corresponding
value ("1") to the input terminal function setting parameter.

If this signal is not assigned to the CONT input terminals, it is treated as “always ON”.

Forward command [FWD]: Sequence input signal (Reference value 2)

Reverse command [REV]: Sequence input signal (Reference value 3)

The servomotor keeps running during turning the signals on.

(1)

Function

The servomotor keeps rotating in the positive (negative-) direction while the forward command
[FWD] (reverse command [REV]) signal remains turned on. Acceleration begins at the rising edge,

while the trailing edge triggers deceleration.

Control mode Effective condition for FWD/REYV signal | FWD/REYV signal simultaneous

Speed control ON level Controlled stop

The last operation before
simultaneous ON is retained

Torque control ON level Controlled stop

Position control On edge

Speed control

The motor rotates at a speed selected through combination of multi-step speed settings [X1] (=
No. 51), [X2] (= No. 52) and [X3] (= No. 53) (see the table on the next page).

If both the forward command [FWD] and reverse command [REV] are turned on, the motor is

controlled to stop.
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X3 X2 X1 Rotation speed

OFF OFF OFF Speed command (VREF terminal) voltage
OFF OFF ON PA1_41: Manual feed speed 1

OFF ON OFF PA1_42: Manual feed speed 2

ON ON ON PA1_43: Manual feed speed 3

ON OFF OFF PA1_44: Manual feed speed 4

ON OFF ON PA1_45: Manual feed speed 5

ON ON OFF |PA1_46: Manual feed speed 6

ON ON ON PA1_47: Manual feed speed 7

(2) Position control

In the position control mode, only pulse inputs are accepted.

To perform manual operation under position control, specify "6" (extension mode) or "7"
(positioning operation) to PA1_01 (control mode selection) and, while leaving the position control

(37) signal turned on (not necessary when "7" (positioning operation) is set to PA1_01), turn on

the forward command [FWD] (or reverse command [REV]) signal.

The speed setting is the same as that of speed control. The rising edge of the forward command

[FWD] (or reverse command [REV]) signal starts to rotate at the ON level. Even if both signals are

turned on simultaneously, no stoppage is caused.

To issue a reverse command after turning off a forward command [FWD], turn on the reverse

command [REV] after controlled stop.

(3) Torque control

A torque is output at the servomotor shaft.

The torque is output according to the torque command [TREF terminal] voltage.

B Parameter setting

To assign the forward command [FWD] signal to a sequence input terminal, specify the

corresponding value ("2"; "3" for reverse command) to the input terminal function setting

parameter.
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Start positioning [START]: Sequence input signal (Reference value 4)

Positioning motion is executed according to positioning data or immediate value data sent via RS-485
communications.

This function is enabled only if parameter PA1 01 is “7” (positioning operation).

B Function

The positioning motion starts at the activating edge of the start positioning signal.

If PA2_40 (internal positioning data selection) is “1” (enable), the internal positioning data is
enabled. Positioning is made according to positioning addresses ADO through AD3.

If PA2_40 (internal positioning data selection) is “0” (disable), positioning is made according to the
position data and speed data sent via RS-485 communications.

Address 10 P 15

A
Speed -
i ' i «—»! Timer
[RDY] ON ! ! ! (positioning data)
Start S :
positioning OFF P
[START] T

Zero speed ON OFF

Zero deviation ON OFF

In-position

(level) ON OFF

In-position

(single shot) OFF ON

In-position minimum OFF time/Single shot ON time .
(PA1_34) «—>

Check for the active state of the in-position signal (level) to turn the start positioning signal on. The

motor starts to rotate. After rotation begins, the in-position signal is turned off.

B Parameter setting

To assign the start positioning signal to a sequence input terminal, specify the corresponding

value (“4”) to the input terminal function setting parameter.
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Homing [ORG]: Sequence input signal (Reference value 5)

Homing position LS [LS]: Sequence input signal (Reference value 6)

A homing motion is executed and the home position is determined.

These functions are enabled only if the extension mode (parameter PA1_01= 6) and the positioning

operation (parameter PA1 _01=7) are selected.

B Function

The rising edge of the homing signal starts a homing motion. The homing motion follows the
settings of PA2_06 through PA2_18. If parameters are factory shipment settings, the following

motion is executed.

A
Speed !
[RDY] ON L L !
: OFF | ! :
Zero speed ON : ! ' L
Homing [ORG] OFF ON b |
Home position OFF ON |
LS [LS] ; :
Motor Z-phase | | | | | | | | | | E
detection :
In-position ON OFF ON
[INP] —_—
Homing ON/OFF OFF ON
Completion ...........................................

(1) After checking that the in-position signal is turned on, turn on the homing command.

(2) Once the in-position signal is turned off, you can turn off the homing command.
The motor rotates in the direction of PA2_10 (homing direction after reference signal detection) at a
speed of PA2_06 (homing speed).

(3) When the home position LS signal is turned on, the speed changes to creep speed for homing
(PA2_07).

(4) The motor moves the home position shift unit amount (PA2_14) from the first Z-phase after the
rising (or trailing) edge of the home position LS, and then it is stopped.

(5) The in-position signal is turned on with the stopping position being home position after homing

completion PA2_16. In addition, the homing completion signal is turned on.
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To perform homing, use up positive over-travel [+OT] and negative over-travel [-OT] signals to assure

safety.

v 7 _ G
-OT LS Homing direction +0T

e Detection of over-travel signal
If homing is started from position A in the figure above, the home position LS is detected and

stoppage is caused.
If homing is started from position B in the figure above, the +OT signal is detected. In this case,
the following motions follow.
(6) Upon detection of +OT, controlled stop is caused according to deceleration time at OT
during homing PA2_18.
(7) A reverse travel begins at the homing speed.
(8) Upon detection of the home position LS, controlled stop is caused. Then the procedure (1)
to (5) described above is executed.

¢ Starting direction for homing (PA2_08)
If homing is executed from B in the figure above, the distance to +OT must be traveled in a round

trip and therefore much time is taken.
If homing is set to negative starting direction, the home position LS will be detected first.

Reverse traveling unit amount for homing (PA2_09)
If homing is executed from B in the figure above, the distance to +OT must be traveled in a round

trip and therefore much time is taken.
If the reverse traveling unit amount for homing is specified, the next action is performed at the

start of homing.

(9) A travel occurs first at the homing speed by the reverse traveling unit amount for homing.

Thereafter the motion (1) to (5) described above is executed.

Reference signal for shift operation (PA2_11)
In regular cases, a travel occurs by the home position shift unit amount in reference to the

encoder Z-phase signal. Stoppage is caused at an accuracy of a single encoder pulse. If the
Z-phase is not used positively due to a reduction ratio of 2 or similar, the home position LS can
be made the standard.

If the moving range is extremely narrow to install a home position LS signal, the +OT and -OT
signals can be referred as the standard.

If a quick response sensor is used instead of the Z-phase of the encoder, the interrupt input

signal can be applied.
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¢ Home position LS signal edge selection (PA2_13)
After the trailing edge of the LS is detected, the Z-phase signal after the home position LS is
detected.

¢ Deceleration operation for creep speed (PA2_15)
Controlled stop is caused during homing upon detection of the home position LS (or reference
signal for shift operation), followed by reverse rotation until the point before the home position LS
is reached, and then homing is performed again at the creep speed.

The home position LS creep speed becomes the same despite the homing speed setting.

e Interruption of homing motion
Forced stop (sequence input signal) can interrupt the homing motion.

Positioning cancel (sequence input signal) can interrupt the homing motion.

e Interruption of homing motion
While a travel in the opposite direction automatically occurs upon detection of positive over-travel

[+OT] or negative over-travel [-OT], stoppage is caused in the following cases. In every case, the
homing completion signal will not be turned on.

+ Reverse rotation after a +OT signal, followed by a -OT signal without detecting a home position
LS (reference signal)

+ Detection of an over-travel signal in the opposite direction to the traveling direction

+ Detection of an over-travel signal during travel of the home position shift traveling amount

Over-travel in positive direction [+OT]: Sequence input signal (Reference value 7)

Over-travel in negative direction [-OT]: Sequence input signal (Reference value 8)

A signal from a limit switch or similar can forcibly stop the machine travel. (nomally closed contact)
® Function

These signals are input signals of the limit switch which prevents the over travel (OT) at the end in
the machine travel direction.

Each signal is always enabled except under torque control.

If the over-travel signal is turned on (switch:open) during operation, controlled stop is caused within
the limit specified in PA2_60 (third torque limit).

Merely a pulse input in the direction opposite to the detection direction or manual feed
(forward/reverse command) can be executed (normally closed contact).

If an OT signal is detected during positioning operation, the servomotor is forcibly stopped and
therefore difference may be caused between the command position and feedback position.

Take care of the reference value and sensor position so that the OT signal will not be detected
during regular operation.
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Parameter setting

To assign the +OT signal to a sequence input terminal, specify the corresponding value ("7") to

the input terminal function setting parameter. For the -OT signal, specify ("8").

Relevant description

Direction of detection

The +OT signal is detected during a travel of the servomotor in the positive direction. The positive
direction indicates the direction of forward rotation if PA1_4 (rotation direction selection) is set at
"0" (positive direction). The servomotor is stopped, too, if a +OT signal is detected during rotation
in the negative direction, but it will not rotate in either direction.

Output signal: +OT detection (38), -OT detection (39), OT detection (20)
The +OT detection and -OT detection signals indicate that the servo amplifier detects the limit of

travel in the mechanical system. A sequence output signal to the host controller can be notified
the fact of detecting the +OT or -OT signal.

The OT detection signal is turned on upon detection of either +OT (7) or -OT (8) or software OT
specified in PA2_26/27 (software OT detection position).

If the host controller is equipped with an OT input, connect to the host controller in general cases.
To specify this function, specify "38" (+OT detection), "39" (-OT detection) or "20" (OT detection)
in the output terminal function setting parameter.

Software OT
Specify "1" (enable) to PA2_25 (software OT selection) to operate in the position range between

(PA2_26: + software OT detection position) and (PA2_27: - software OT detection position).
If this range is exceeded, forced stop will be caused with the OT detection sequence output.
Supply a pulse input in the direction opposite to the detected direction or perform manual feed

(forward / reverse command) to reset and travel in both directions.

The +OT (-OT) sequence input is for mechanical position detection, while software OT is for

position detection of the servo amplifier.

Traveling range

\

» Feedback position

Negative software OT Positive software OT
detection position detection position
(PA2_27) (PA2_26)
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Forced stop [EMG]: Sequence input signal (Reference value 10)

This signal is used to forcibly stop the servomotor.

(1)

()

©)

Function

The servomotor is forcibly stopped while the forced stop [EMG] signal remains turned on
(switch:open).

This signal is enabled in all control modes and it is given the highest priority. Because the safety
and detection speed are significant, the forced stop signal is generally connected to the servo
amplifier directly.

A self-locked pushbutton switch (command switch) provided on the operation panel or similar is
connected in regular cases.

If forced stop is turned off during operation, controlled stop is caused within the limit specified in
PA2_60 (third torque limit).

Parameter setting

To assign forced stop to a sequence input terminal, specify the corresponding value ("10") to the
input terminal function setting parameter.

Relevant description

Ready for servo-on [RDY]

If the forced stop signal is assigned to a sequence input terminal, the ready for servo-on [RDY]
signal is turned on with the servo-on [S-ON] signal and forced stop signal turned off
(switch:closed), so that the output shaft of the servomotor becomes ready to rotate. To assign the
ready for servo-on signal to a sequence output terminal, specify the corresponding value ("1") to
the output terminal function setting parameter.

Forced stop detection

When the forced stop signal is turned on (switch:open), the forced stop detection signal is turned
on so that external equipment recognizes.

To assign forced stop detection to a sequence output terminal, specify the corresponding value
("41") to the output terminal function setting parameter.

State of forced stop

If the forced stop signal is turned on (switch:open) under position or speed control, the servomotor
is stopped in the zero speed state with the zero rotation speed command. At this time, all rotation
commands are ignored.

The present position is not retained in the zero speed state. Because the present position is
controlled, there is no need to perform a homing motion again even if the forced stop signal is
turned on (switch:open). Turn the forced stop signal off (switch:closed) to arrange the state ready
to operate.

If the forced stop signal is turned on (switch:open) under torque control, the torque command
becomes zero and the servomotor free-run.

After removing the forced stop signal, there is no need to issue an alarm reset signal.
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Alarm reset [RST]: Sequence input signal (Reference value 11)

The alarm reset signal resets alarm detection of the servo amplifier.
B Function

The sequence input signal resets alarm detection of the servo amplifier.

The rising edge of the alarm reset [RST] signal resets alarm detection.

By starting the test operation mode at the keypad, operating the PC Loader or turning the power

on again, the alarm can be reset.
B Parameter setting

To assign the alarm reset [RST] signal to a sequence input terminal, specify the corresponding

value ("11") to the input terminal function setting parameter.
B Relevant description

There are the following methods for resetting alarm detection.

¢ Rising edge of alarm reset [RST] of sequence input signal

¢ Press and hold the [SET/SHIFT] key for at least one second in the test operation mode [F~3S].

¢ Press and hold the [A] and [v] keys simultaneously for at least one second upon alarm detection
[EAT 1.

o Alarm reset from PC Loader

¢ Shutdown and power-on again

Alarms canceled through alarm resetting Alarms not canceled through alarm resetting
Indication Name Indication Name
oc ! Overcurrent 1 =] Encoder Trouble 1
ocd Overcurrent 2 ELe Encoder Trouble 2
o5 Overspeed ck Circuit Trouble
Hu Overvoltage ot Memory Error
Breaking Transistor
EH Overheat b Fuse Blown
Ec Encoder Communication ctE Motor Combination Error
Error
ol | Overload 1 ckE | CONT (Control signal) Error
olLe Overload 2 ~H3 | Breaking Transistor Error
, . Inrush Current Suppression
LuP | Main Power Undervoltage ~HY Circuit Trouble
, | Internal Breaking Resistor . *
~H Overheat oL ! Absolute Data Lost 1
External Breaking Resistor , *
~He Overheat oLc Absolute Data Lost 2
oF Deviation Overflow o3 Absolute Data Lost 3*
AH Amplifier Overheat AF | Multi-turn Data Over Flow*
EH Encoder Overheat ' E Initial Error

* The alarms &L ! to 3 and RF can be
canceled by position preset.
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ACCO: Sequence input signal (Reference value 14)

ACCO switches the acceleration/deceleration time.

B Function

(1) Acceleration/deceleration time switch
The acceleration time and deceleration time of the servomotor follow the setting of PA1_37 to 40

(acceleration time, deceleration time). The acceleration time and deceleration time can be set

separately.

The setting through ON/OFF of the ACCO signal despite the direction of rotation, as shown in the

table below can be switched.

ACCO Acceleration time Deceleration time
OFF PA1_37 PA1_38
ON PA1_39 PA1_40

B Parameter setting

To assign the ACCO (acceleration/deceleration time selection) signal to a sequence input terminal,

specify the corresponding value ("14") to the input terminal function setting parameter.
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Position preset: Sequence input signal (Reference value 16)

The command position and feedback position are preset (overwritten).

Function

The command position and the feedback position are made the reference value of PA2_19
(preset position) at the rising edge. However, the deviation is subtracted from the feedback
position.

The rising edge is the change point at which the sequence input signal having been switched off
to on.

As zero speed signal [NZERO] can be performed during ON, it is recommended to conduct
position preset while the servomotor is stopped. After position preset, homing is finished.

The following alarm detection can be reset.

o Absolute data lost (dL1, dL2, dL3), multi-turn data over flow

Position preset

OFF \ ON
Position preset \‘ \
completion OFF ON

The Position preset completion is turned off when position preset is turned off.

Parameter setting

To assign position preset to a sequence input terminal, specify the corresponding value ("16") to

the input terminal function setting parameter.
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Gain swtich: Sequence input signal (Reference value 17)

To switch the gain (response capability) of the servo system.

B Function
When PA1_61 (gain changing factor) is set at "3" (external switch: CONT signal), the CONT signal
assigned to this function switches the gain of the servo system.
The control gain parameters that are enabled with the gain switch are listed in the table below.

Use the function to change the gain of the servo system between the going path and returning
path in a reciprocal motion or similar.

Gain switch Control gain

PA1_55: Position loop gain 1
PA1_56: Speed loop gain 1

OFF
PA1_57: Speed loop integration time constant 1
PA1_58: Feed forward gain 1
PA1_64: Position loop gain 2
PA1_65: Speed loop gain 2
ON _ p pg

PA1_66: Speed loop integration time constant 2
PA1_67: Feed forward gain 2

B Parameter setting

To assign gain switch to a sequence input terminal, specify the corresponding value ("17") to the

input terminal function setting parameter.

Torque limit 0: Sequence input signal (Reference value 19)

Torque limit 1: Sequence input signal (Reference value 20)

Limitations are set on the output torque of the servomotor.
B Function

Limitation on the output torque of the servomotor by turning on the torque limit signal can be set.
Specify the torque limit in increments of 1% in the range from "0" to the maximum output torque.
The maximum output torque is 300% if the rated torque is 100%.

The torque limit function is always enabled in all control modes.

Note that the setting of PA1_37 to 40 (acceleration and deceleration time) may be ineffective if the
output torque is limited during acceleration or deceleration. The enabled torque limit is as follows.
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e Torque limit under speed control and position control
The following settings can be specified as a limitation set on the torque.
[1] TREF terminal voltage (10 V/300%)

[2] Forward rotation torque limit (PA1_27), reverse rotation torque limit (PA1_28)
[3] Second torque limit (PA2_58)
[4] Third torque limit (PA2_60)

If "0" is specified as torque limit selection (PA2_57), the settings of torque limit 0 and torque limit 1

are enabled.
Torque limit 1 | Torque limit 0 Torque limit
OFF OFF Value of [2]
OFF ON [2] or [1], whichever is smaller
ON OFF [3] or [2], whichever is smaller
ON ON [3] or [1], whichever is smaller

If forced stop or servo-on is turned off, or if an over-travel or minor failure alarm is detected,
limitation is set at [4] third torque limit (PA2_62) the setting can be changed.

Torque limit 1| Torque limit O Torque limit
OFF OFF [4] or [2], whichever is smaller
OFF ON [3]1, [2] or [1], whichever is the smallest
ON OFF [4], [3] or [2], whichever is the smallest
ON ON [4], [3] or [1], whichever is the smallest

e Torque limit under torque control
The limit [2] is always enabled.

e Deviation hold selection at torque limit
Use deviation hold selection at torque limit (PA2_59) under position control to select the torque
limit for retaining the deviation amount.

Torque limit 1| Torque limit O Torque limit
OFF OFF No torque limit
OFF ON Value of [1]
ON OFF Value of [3]
ON ON PA2_59: 1, value of [3]. PA2_59: 2, value of [1]
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B Parameter setting

If the torque limit signal is assigned to a sequence input terminal, specify the corresponding value
("19" or "20") to the input terminal function setting parameter.
If the torque limit signal is not assigned to the sequence input terminal, the settings of PA1_27
(forward rotation torque limit) and PA1_28 (reverse rotation torque limit) are always enabled.

B Relevant description

(1) Torque limit detection signal
This signal is turned on while the output torque of the servomotor is equal to or larger than the
torque limit.
The torque limit detection output is enabled in all control modes.
To assign the torque limit detection to a sequence output terminal, specify the corresponding

value ("26") to the output terminal function setting parameter.

Immediate value continuation: Sequence input signal (Reference value 22)

Positioning motion can be continued according to the next data from the target position (speed) started
in the immediate value mode.

This function is enabled only if “7” (positioning operation) is selected for parameter PA1 01.

B Function

After immediate value operation starts with the first data, supply desired data in an immediate
value continuation command. Operation continues with the next data, following execution of the
first data.

Rotaion speed

(Initial startup position)  (Position to be continued) Time
Start positioning OFF
Immediate value
continuation OFF \‘
Immediate value h\
continuation OFF
completion
Immediate value —————————— ‘
continuation OFF ON »—<+—50ms
permission (Permitted again after data continuation)
In-position (level) ON OFF
Command position (Initial startup position)>< (Position to be continued) ><
Command speed  (Initial startup speed)>< (Speed to be continued) ><
ABS/INC (ABS/INC) X esinc) X
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Parameter setting

To assign the immediate value continuation command to a sequence input terminal, enter the
corresponding value (“22”) in the input terminal function setting parameter. Relevant signal

reference values include following.

Allocated signal No.
Immediate value continuation: sequence input 29
signal
Immediate value continuation completion: 80
sequence output signal
Immediate value continuation permission: 79

sequence output signal

Relevant description

Immediate value continuation permission signal

The signal is turned on when the immediate value continuation command is ready to be issued to
the servo amplifier. The immediate value continuation permission signal remains enabled for

50 ms after positioning is completed.

Immediate value continuation completion signal

The signal is turned on after the immediate value continuation process is executed according to
an immediate value continuation command, and it is turned off after the immediate value
continuation command is turned off.

Command position / command speed / ABS/INC

Each piece of data can be changed arbitrarily. The immediate value data at the rising edge of the
immediate value continuation command is enabled.

Immediate value change command

When the immediate value continuation command and the immediate value change command
are turned on simultaneously, priority is given to the immediate value change command.
Positioning cancel / pause

These signals are enabled at an arbitrary timing.
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Immediate value change: Sequence input signal (Reference value 23)

The target position and target speed of immediate value start can be changed at an arbitrary timing.

This function is enabled only if “7” (positioning operation) is selected for parameter PA1 01.

B Function

2 After immediate value operation is started and the in-position signal is turned off, the target
position and target speed can be changed at an arbitrary timing.
Even if the positioning motion of the first data is not finished, the next data is executed

immediately when the change command is accepted.

Rotaion speed

\ :

(Initial setting position) (Position to, be changed) Time

Start positioning OFF

Immediate value

change OFF \

X

Immediate value

change completion OFF

In-position (level) ON OFF
Command - - -
position (Initial startup posmon>< (Position to be changed) ><
Command Speed  (Initial startup speed) >< (Speed to be changed) ><
ABS/INC (ABS/INC) >< (ABS/INC)

The command position and command speed change at the rising edge of the immediate value
change command. They can be changed at an arbitrary timing while the in-position signal remains

inactive.

B Parameter setting

To assign the immediate value change command to a sequence input terminal, enter the
corresponding value (“23”) to the input terminal function setting parameter. Enter value (“81”) for

the immediate value change completion signal.

B Relevant description

(1) Change setting completion
The signal is turned on after the changing process is executed according to the immediate value

change signal, and it is turned off after the immediate value change command is turned off.
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(2) Command position / command speed / ABS/INC
Each piece of data can be changed arbitrarily. The data at the timing of rising edge of the
immediate value continuation command is enabled. However, the ABS/INC signal retains the
state enabled at the rising edge of the start positioning signal.

(3) Immediate value continuation command

When the immediate value continuation command and the immediate value change command

are turned on simultaneously, priority is given to the immediate value change command.
(4) Positioning cancel / pause

The signal is enabled at an arbitrary timing.

Electronic gear numerator selection 0: Sequence input signal (Reference value 24)

Electronic gear numerator selection 1: Sequence input signal (Reference value 25)

These are used to change the multiplication of the traveling amount of the mechanical system.

B Function
Switch electronic gear numerator O or electronic gear numerator 1 to select one of four command
pulse offsets.

The numerator of the electronic gear can be changed through these functions assigned to the

CONT input signal, as shown in the table below.

Electronic gear numerator Electronic gear numerator Enabled electronic gear numerator selection
selection 1 selection 0
OFF OFF PA1_06: Numerator O of electronic gear
OFF ON PA2_51: Numerator 1 of electronic gear
ON OFF PA2_52: Numerator 2 of electronic gear
ON ON PA2_53: Numerator 3 of electronic gear

B Parameter setting

To assign numerator O of electronic gear or numerator 1 of electronic gear to a sequence input
terminal, specify the corresponding value ("24" or "25") to the input terminal function setting

parameter.

Command Pulse inhibit: Sequence input signal (Reference value 26)

The pulse input in the position control mode is enabled or disabled.
® Function

The command pulse is not accepted while the command pulse inhibit signal remains turned on.
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B Parameter setting

To assign pulse command inhibit to a sequence input terminal, specify the corresponding value
("26") to the input terminal function setting parameter.

Command pulse ratio 1: Sequence input signal (Reference value 27)

Command pulse ratio 2: Sequence input signal (Reference value 28)

Use the parameters to change the multiplication of the command input pulse under position
control in the extension mode.

These functions are enabled only if "6" (extension mode) or "7" (positioning operation) is selected
for parameter PA1_01.

B Function

To perform pulse operation in the extension mode (mode compatible with conventional a Series),
be sure to assign command pulse ratio 1 or command pulse ratio 2 to a CONT input signal.

Turn servo-on, position control and command pulse ratio 1 (2) on to enable pulse operation.

If command pulse ratio 1 is turned on, the ratio set at PA2_54 (command pulse ratio 1) is enabled.
If command pulse ratio 2 is turned on, the ratio set at PA2_55 (command pulse ratio 2) is enabled.

The result of the following equation becomes the encoder-equivalent pulse.
(Number of input pulses) x ((Numerator 0 to 3 of electronic gear ratio)/(Denominator of electronic
gear ratio)) x Command pulse ratio

B Parameter setting

To assigh command pulse ratio 1/2 to a sequence input terminal, specify the corresponding
number ("27" or "28") to the input terminal function setting parameter.
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Proportional control: Sequence input signal (Reference value 29)

Proportional band control is adopted as a servo amplifier control method.
B Function

With S-ON signal turned on, the signal will be turned on while the servomotor shaft is
mechanically locked.

If the proportional control is turned on during servomotor rotation, position control becomes
unstable.

Do not turn on while the servomotor rotates.

If the brake is applied under position control with the servo locked, an overload (oL) alarm is
detected. This is because the servo performs PI control, and generates a torque in an attempt to
restore the original position even if fine deviation is produced. Be sure to turn off P motion before

applying the brake from an external unit.
B Parameter setting

To assign the proportional control to a sequence input terminal, specify the corresponding value

("29") to the input terminal function setting parameter.

Pause: Sequence input signal (Reference value 31)

This signal temporarily stops the start positioning, homing motion and interrupt positioning motion.
®  Function

Deceleration starts at the rising edge of the pause signal (31). While the signal is turned on, the
start positioning, homing and interrupt positioning motions are interrupted and stopped. After the
signal is turned off, the remaining motion continues.

The signal is ineffective to pulse ratio 1, pulse ratio 2, and manual forward and reverse rotation.
Deceleration follows the designated acceleration/deceleration time, different from forced stop
(10).

The pause is enabled to the current positioning motion.

B Parameter setting

To assign positioning cancel to a sequence input terminal, enter the corresponding value (“31”) to

the input terminal function setting parameter.
B Relevant description

(1) Positioning cancel
If positioning cancel (“32”) is executed while the pause (“31”) signal remains turned on, the

positioning motion is canceled.
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(2) ABS/INC (positioning data)
After the pause (“31”) signal is turned off, the remaining motion continues without relations to
the absolute (ABS) or incremental (INC) mode of positioning data.
This signal is irrelevant to the setting of the INC/ABS system selection parameter (PA1_02).
(3) Brake timing

The brake is not applied in a pause.

Positioning cancel: Sequence input signal (Reference value 32)

This signal is used to cancel the auto start, homing motion, and interrupt positioning motion on the way.

B Function

To resume homing motion, turn on the positioning cancel signal and then turn on the homing
signal again.

The interrupt positioning motion cancels the interrupt positioning motion after interrupt input is
turned on.

This function is disabled for the pulse operation.

Unlike forced stop, controlled stop will be conducted within the selected deceleration time.
Parameter setting

To assign positioning cancel to a sequence input terminal, specify the corresponding value ("32")
to the input terminal function setting parameter.

External regenerative resistor overheat: Sequence input signal (Reference value 34)

The thermistor signal of the external regenerative resistor forcibly stops the servomotor.

Function

In a system where the regenerative power is relatively large, install an external regenerative
resistor and connect the resistor thermistor signal to the CONT signal assigned as an external
regenerative resistor overheat signal.

If the external regenerative resistor overheat input signal is turned on (switch:open), an external
regenerative resistor overheat (rH2) alarm is issued.

Parameter setting

To assign external regenerative resistor overheat to a sequence input terminal, specify the
corresponding value ("34") to the input terminal function setting parameter.
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Teaching: Sequence input signal (Reference value 35)

The current position of the servomotor is written to the position data in the positioning data.

This function is enabled only if “7” (positioning operation) is selected for parameter PA1 01.

B Function

The command current position of the servomotor is written to the position data in the positioning

data at the rising edge of a teaching signal.

The current command position of the servomotor is written in the positioning data at the rising

edge of the teaching signal. The status of the position is absolute (ABS).

The signal can be always executed without relations to the status of the forced stop and servo-on

signals.

You can check the over write completion signal, one of sequence output signals, to check if

overwriting of the current position is completed.

Teaching is executed generally according to the following procedure.

(1) Designate the address of positioning data, to which the current position is to be written,
among ADO to AD3.

(2) Using the manual forward rotation command, pulse operation or the like, feed the mechanical
system to the target position.

(3) The command current position of the servomotor is written to the position data in the
positioning data at the rising edge of a teaching signal. When the teaching signal is turned off,

the over write completion signal is turned off, too.
B Parameter setting

To assign the teaching signal to a sequence input terminal, enter the corresponding value (“35”) to

the input terminal function setting parameter.

Teaching OFF \
Al

Over write

completion OFF

Control mode selection: Sequence input signal (Reference value 36)

To switch the control mode.
B Function

This function is to be used to switch to the control mode (control state) during servomotor
operation.

Turn the control mode selection signal, which is assigned to a CONT input signal, on or off to
switch the control mode.

Control mode selection is enabled only if PA1_1 (control mode selection) is set at 3, 4 or 5.

Description of 1/0 Signals 2-43




CHAPTER 2 WIRING

B Control mode

The enabled control mode includes the following.

PA1_1: Control mode Control mode selection
selection OFF ON
3 Position control Speed control
4 Position control Torque control
5 Speed control Torque control

For details, refer to "CHAPTER 4 PARAMETER."
B Parameter setting

To assign control mode selection to a sequence input terminal, specify the corresponding value
("36") to the input terminal function setting parameter.

Position control: Sequence input signal (Reference value 37)

To be used to conduct position control (positioning by pulse) in the extension mode.

This function is enabled only if "6" (extension mode) is selected for parameter PA1_01.

B Function

Turn on to perform position control in the extension mode (mode compatible with that of
conventional a Series).

The position control state continues while the position control signal assigned to a CONT input

signal remains turned on. Positioning, interrupt positioning and other functions can be executed
with a pulse input.
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B Parameter setting

|
(1)

()

To assign position control to a sequence input terminal, specify the corresponding value ("37") to
the input terminal function setting parameter. For command pulse ratio 1, specify ("27"), while
specify ("28") for command pulse ratio 2.

[Example] To conduct operation with a command pulse input

Operation with a command pulse input is enabled while command pulse ratio 1 or

command pulse ratio 2 remains turned on after the position control signal is turned

Pulse -

|
L

i

on.

Position control (37)

Command pulse ratio 1 (27)

ElE

Ll

Relevant description

PA1_06: numerator 0 of electronic gear /PA1_07: denominator of electronic gear

In the factory shipment state, each pulse of a pulse input turns the servomotor by 16 encoder

pulses.

With an incremental encoder, each revolution of the motor shaft corresponds to 1048576 pulses
(20 bits).

Use the electronic gear to change the rotation amount of the servomotor corresponding to each
pulse of the pulse input.

PA2_54: command pulse ratio 1/PA2_55: command pulse ratio 2

Numerator 0 of electronic gear and denominator of electronic gear convert the traveling amount of
the mechanical system per each pulse of the pulse input into a unit amount.

Or the multiplication of the traveling amount of the mechanical system can be changed with
command pulse ratio 1 or command pulse ratio 2.
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The conditions for enabling position control with the command pulse input are shown below.

Servo-on [S-ON] = ON
Forced stop [EMG] = ON
(Control output ready for servo-on [RDY] = ON)

\i
Position control (37) = ON

A4

The command pulse is enabled while command pulse ratio 1
(27) or command pulse ratio 2 (28) remains turned on.

B Function block diagram

0O O Command pulse ratio 1
(PA2_54)
0 O Command pulse ratio 2
(PA2_55)
a
Command pulse ratio 1(27)
Command pulse ratio 2(28)
: | Numerator O of electronic gear/ Denominator of electronic gear
O O—
— (PA1_06) (PA1_07)
. | Numerator 1 of electronic gear/ Denominator of electronic gear
0 O—paz 51) (PA1_07)
Numerator 2 of electronic gear/ Denominator of electronic gear
— O—
2% (PA2_52) (PA1_07)
Numerator 3 of electronic gear/ Denominator of electronic gear
—0O O— (PA2_53) (PA1_07)

Electronic gear numerator selection 0 (24)
Electronic gear numerator selection 1 (25)
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Torque control: Sequence input signal (Reference value 38)

Use to conduct torque control in the extension mode.

This function is enabled only if "6" (extension mode) is selected for parameter PA1_01.

Function

Turn on to conduct torque control in the extension mode (mode compatible with that of
conventional a Series).

The servo amplifier is in the torque control mode while the torque control signal assigned to a
CONT input signal remains turned on.

The torque of the output shaft of the servomotor can be controlled.

The torque is actually output while the forward command [FWD] or reverse command [REV] signal
remains turned on.

The torque command value depends on the input voltage applied to the TREF terminal. (Refer to
the table below.)

The direction of rotation varies between the forward command [FWD] and reverse command [REV]
signals.

Voltage applied to TREF terminal Output torque (rated torque 100%)

3V +100% *

* PA3_33: If the torque command scale value is the default value.
Parameter setting

To assign torque control to a sequence input terminal, specify the corresponding value ("38") to the
input terminal function setting parameter.

Relevant description

(1) Maximum rotation speed

If there is no load connected to the servomotor, the rotation speed is subject to a limitation on
PA1_26 (maximum rotation speed (for torque control)) with a variation of about £100 r/min (due to
lack of speed control).

The speed limit can be selected with the setting of PA2_56 (speed limit selection at torque control).
¢ VVV type: input voltage of speed command [VREF] terminal, multi-step speed setting

(2) Torque setting filter

A filter can be set to the input voltage applied to the torque command [TREF] terminal with the
setting of PA1_60 (torque setting filter).

(3) Torque command scale/offset

The scale and offset of the input voltage applied to the torque command [TREF] terminal can be
adjusted, using PA3_33 (torque command scale) and PA3_34 (torque command offset).
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(4) Output torque
The output torque of the servomotor has individual differences (variation) of about 0 to +5% under
torque control. Continuous operation can be made if the output torque is within the rated torque.
(5) Torque limit

For details, refer to "Torque limit 0,1."

Override enable: Sequence input signal (Reference value 43)
Override 1: Sequence input signal (Reference value 44)
Override 2: Sequence input signal (Reference value 45)
Override 4: Sequence input signal (Reference value 46)

Override 8: Sequence input signal (Reference value 47)

The rotation speed of the servomotor can be changed during operation.
® Function

The rotation speed can be changed with the multiplication designated with override 1/2/4/8 while
the override enable signal remains turned on. The speed can be increased up to 150% of the
current rotation speed (within the maximum rotation speed).

The weight of the multiplication corresponding to override 1/2/4/8 can be changed with the
parameter.

This parameter is enabled for all rotation commands except for torque control and command
pulse input (command pulse ratio 1/2). The function and corresponding number are shown on the

next page.
B Parameter setting

To assign override enable to a sequence input terminal, specify the corresponding value ("43") to
the input terminal function setting parameter.

Similarly, specify the corresponding value ("44" to "47") for override 1/2/4/8.
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B Relevant description Override ratio
. o Override Override Override Override Trsap":;i(;‘g
(1) Override multiplication 8 4 2 1 %
C . ; OFF OFF OFF OFF 0
The multiplication applicable while the OFF OFF OFF on 0
override enable signal remains turned on is OFF OFF ON OFF 20
, ) . OFF OFF ON ON 30
shown in the table on the right. If override OFF ON OFF OFF 20
enable is turned off, the original speed OFF ON OFF ON 50
OFF ON ON OFF 60
(100% traveling speed) becomes effective. OFF ON ON ON 70
ON OFF OFF OFF 80
ON OFF OFF ON 90
ON OFF ON OFF 100
ON OFF ON ON 110
ON ON OFF OFF 120
ON ON OFF ON 130
ON ON ON OFF 140
ON ON ON ON 150

* If the weight of the override is the default value

(2) Weight of override
The weight can be changed, using PA2_36 to 39 (override 1/2/4/8).

No. Name Setting range Default Change
value
PA2_36 Override 1 10
PA2_37 Override 2 20
— 0 to 150% Always
PA2_ 38 Override 4 40
PA2_39 Override 8 80

If all the override 1/2/4/8 settings are turned on, the weight is 150 (10 + 20 + 40 + 80). If the sum
exceeds 150, the value immediately before is retained.

(3) Maximum rotation speed
Use the setting of PA1_25 (max. rotation speed (for position and speed control)) to specify the
maximum rotation speed of the output shaft. However, the setting is disabled for command pulse

inputs.
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Interrupt input enable: Sequence input signal (Reference value 48)

Interrupt input: Sequence input signal (Reference value 49)

Use to realize the interrupt positioning function.

These functions are enabled only if "6" (extension mode) or "7" (positioning operation) is selected for
parameter PA1_01.

These functions are enabled with the forward command [FWD] / reverse command [REV], positioning
data operation, and immediate value operation.

B Function

If the interrupt input enable signal assigned to a CONT input signal is turned on, stoppage is
caused after a travel of a certain amount since the interrupt input signal is turned on.

Specify the traveling amount after the interrupt input in PA2_20 (interrupt traveling unit amount).
The rotation speed after an interrupt input keeps the speed at the rising edge effective.

The override is enabled even after the rising edge.

To change the rotation speed in the interrupt positioning mode, use the override.

B Parameter setting

To assign interrupt input enable to a sequence input terminal, specify the corresponding value
("48") to the input terminal function setting parameter. For the interrupt input, specify ("49").

B Relevant description

(1) Operation procedure
The operation is started with the FWD command or REV command. After the interrupt input enable
is turned to ON, the interrupt positioning is executed to stop when the interrupt signal is turned to
ON.

(Example: Manual operation)

Speed
PA2_20
(interrupt traveling
unit amount)
; ' : ¢ Time
Forward command I I | |
(FWD) OFF | ON : : OFF" on
Int t input bl '
nterrupt input enable . OFF T\ | . ON . :

' ' Disabled ' !
Interrupt input : OFF @I OFF ‘LONI : OFF .

In-position (level) ON I OFF |L OFF
OFF = |

Interrupt position detection | ON |
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(Example: Automatic operation)

Speed PA2_20
(interrupt traveling
unit amount)

. ; ; ; Time
Start positioning OFF ON OFF , . | ON
AD 3 ~ADO >< ><
Interrupt input enable . ®: . . :
{ OFF N | : ON i f

_ : : Disabled '
Interrupt input . OFF @I OFF J’ONI . OFF

In-position (level) ﬂ OFF OFF : ON ) OFF

Interrupt position detection | ON |

(2) Positioning accuracy
The traveling amount for interrupt positioning is the value corresponding to the feedback position.
The interrupt input signal is subject to the delay in detection of the hardware filter (0.05 ms)
The positioning accuracy at a mechanical system traveling speed of 1000 mm/s (60 m/min) is:
1000 x 0.00005 = 0.05 mm.
Generally, the sensor used for interrupt input has some delays from electrical factors, which are
the deviation in detection and the delay in output. The interrupt positioning accuracy is determined
after synthesizing these factors and mechanical accuracy (such as distortion, backlash, and
expansion).

(3) Interrupt positioning detection
The interrupt positioning detection is an output signal, which is output during interrupt positioning
motion by being assigned to the OUT output signals.
To assign interrupt positioning detection to a sequence input terminal, specify the corresponding
value ("85") to the output terminal function setting parameter.
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Deviation clear: Sequence input signal (Reference value 50)

The difference (deviation) between the command position and feedback position is zeroed.
B Function

The difference (deviation) between the command position and the feedback position is zeroed
while the deviation clear signal remains turned on.

The command position changes to the feedback position.

Use PA3_36 (deviation clear input form) to select either the edge or level signal.

If the edge is selected, deviation is reset at the rising edge.

The activation time must be 2 ms or over.

B Parameter setting

To assign deviation clear to a sequence input terminal, specify the corresponding value ("50") to
the input terminal function setting parameter.

B Relevant description

All rotation commands are ignored while the deviation clear signal is turned on.

If the deviation clear signal is turned on during servomotor rotation, the manual forward rotation
[FWD] signal and so on are ignored. The feedback position does not change even if deviation clear
is executed.

You can zero the accumulated deviation due to the mechanical stop or similar, thereby avoiding
the travel by the deviation amount that may appear when the load is released.

After deviation clear is executed, the zero deviation sequence output signal is turned on.

Multi-step speed selection [X1]: Sequence input signal (Reference value 51)
Multi-step speed selection [X2]: Sequence input signal (Reference value 52)

Multi-step speed selection [X3]: Sequence input signal (Reference value 53)

The manual feed speed is specified for the position or speed control mode.

These values are used to select the speed limit in the torque control mode.

B Function
The rotation speed while the forward command [FWD] (reverse command [REV]) signal is turned
on is selected.

(1) Under speed and position control

The motor turns at the speed selected with multi-step speed [X1], [X2] and [X3].
The setting speed is shown in the table below.

Parameter
X3 X2 X1 N Rotation speed for enabling
0.

OFF | OFF | OFF - Speed command voltage (VREF)
OFF | OFF | ON PA1_41 Manual feed speed 1
OFF | ON | OFF PA1_42 Manual feed speed 2
OFF | ON ON PA1 43 Manual feed speed 3
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ON | OFF | OFF PA1 44 Manual feed speed 4
ON | OFF | ON PA1_45 Manual feed speed 5
ON ON | OFF PA1_46 Manual feed speed 6
ON ON ON PA1_47 Manual feed speed 7

(2) Under torque control

The rotation speed of the servomotor is limited with the speed selected with multi-step speed [X1],
[X2] and [X3].
The speed limit under torque control is shown in the table below.

X3 X2 X1 Parameter No. Speed limit for enabling
OFF | OFF | OFF - Speed command voltage (VREF)
OFF | OFF | ON PA1_41 Speed limit 1
OFF | ON | OFF PA1_42 Speed limit 2
OFF | ON | ON PA1_43 Speed limit 3
ON | OFF | OFF PA1_44 Speed limit 4
ON | OFF | ON PA1_45 Speed limit 5
ON | ON | OFF PA1_46 Speed limit 6
ON | ON | ON PA1_47 Speed limit 7

Parameter setting

To assign multi-step speed selection to a sequence input terminal, specify the corresponding value
("51," "52" or "53") to the input terminal function setting parameter.

Free-run [BX]: Sequence input signal (Reference value 54)

To put the servomotor forcibly into free-run (coast-to-stop).

Priority is given to this signal in all control modes.

Function

While the free-run [BX] signal assigned to a CONT input signal remains turned on, the output of the
servo amplifier is shut off and the servomotor free-run.

The output shaft of the servomotor decelerates (accelerates) according to the torque of the load.
The free-run signal is enabled in all control modes (position control, speed control and torque
control modes).

Under position control, the number of output pulses sent from the host controller deviates from the
revolution amount of the servomotor because the servomotor free-run while the signal remains
turned on.

Under speed control and torque control, as the servomotor automatically become free-run, in case
it is used for vertical transportation purpose, note that there is a risk of falling.

Parameter setting

To assign free-run to a sequence input terminal, specify the corresponding value ("54") to the input
terminal function setting parameter.
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Edit permission: Sequence input signal (Reference value 55)

Editing operation for parameters and so on is limited with an external sequence input signal.
B Function

The edit permission assigned to a CONT input signal controls editing operation and test operation

made at the keypad or PC Loader.
2 The following operation can be executed only while the edit permission remains turned on.

e Parameter edit mode

¢ Positioning data edit mode

e Test operation mode

When the edit permission assigned to a CONT input signal is turned off, only the monitor mode
can be executed. This function can be used to avoid inadvertent operation of the keypad or PC
Loader, thereby avoiding movement of the servomotor, drop of the machine, etc.

2-54  Description of I/O Signals



(1) Parameter write protection

CHAPTER 2 WIRING

Parameter setting

To assign the edit permission to a sequence input terminal, specify the corresponding value ("55")

to the input terminal function setting parameter.

Relevant description

Specify "1" (write protection) to PA2_74 (parameter write protection) to disable key operation at the
keypad and parameter editing at the PC Loader.

The relationship between the edit permission and PA2_74 (parameter write protection) is shown in

the table below.

Edit permission PA2_74 Parameter change operation Edi:epseprcr)’rr]]i:ion

Not assigned 0 : Write enable ON ON (Possible)
OFF 0 : Write enable OFF OFF (Impossible)
ON 0 : Write enable ON ON (Possible)

Not assigned 1: Write protect OFF OFF (Impossible)
OFF 1: Write protect OFF OFF (Impossible)
ON 1: Write protect OFF OFF (Impossible)

(2) Edit permission response

The edit permission response is an output signal.

The signal is output if it is assigned to an output signal and the edit permission is turned on.

To assign the edit permission response to a sequence output terminal, specify the corresponding
value ("29") to the output terminal function setting parameter.
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Anti resonance frequency selection 0: Sequence input signal (Reference value 57)

Anti resonance frequency selection 1: Sequence input signal (Reference value 58)

Select the anti resonance frequency, which is a vibration suppressing control function.

B Function

2 In a spring characteristic structure such as the robot arm and transfer machine, vibration is caused
at the end of the workpiece upon sudden acceleration or deceleration of the motor. Vibration
suppressing control aims at suppression of vibration of the workpiece in such a system, thereby
realizing positioning at a shorter cycle time.
Four points through combination of anti resonance frequency selection 0 and anti resonance

frequency selection 1 can be specified.
The anti resonance point may vary according to the length of the arm and the weight of the load.

(a)

<O

>

\C

N
y VI___.

Selection of the anti resonance frequency is shown in the table below.

Anti resonance Anti resonance Vibration suppressing Vibration suppressing
frequency selection 1 | frequency selection 0 resonance frequency workpiece inertia ratio

OFF OFF PA1_78 PA1_79
OFF ON PA1_80 PA1_81
ON OFF PA1_82 PA1_83
ON ON PA1_84 PA1_85

B Parameter setting

To assign anti resonance frequency selection 0 or anti resonance frequency selection 1 to the
sequence input terminals, specify the corresponding value ("57" or "58") to the input terminal
function setting parameter.

If these signals are not assigned to the sequence input signals, they are treated as “always OFF”.
Therefore, PA1_78 (vibration suppressing anti resonance frequency 0) is always enabled.

To disable the anti resonance frequency, set the anti resonance frequency at 300.0 Hz.

Because in-cycle switching of the anti resonance frequency causes a shock, switch during
stoppage without fail.

In addition, it is recommended to use PA1_52 (low-pass filter (for S-curve) time constant) in
parallel.
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ADO: Sequence input signal (Reference value 60)
AD1: Sequence input signal (Reference value 61)
AD2: Sequence input signal (Reference value 62)
)

AD3: Sequence input signal (Reference value 63

Enter the address of positioning data to be followed, among ADO to AD3.

Refer to the table below when entering.

<Address No. selection table>

Address Sequential Operation mode In case of internal
No. AD3 | AD2 | AD1 | ADO | start selection | positioning data selection: PA2_40=1
PA2_41 (enable)
0: Disable Address error
1: Enable Sequential start
0 ofk | ofe | oFe | oFF 2: Homing Homing operation
3: Immediate
value data Immediate value data operation
operation
1 OFF | OFF | OFF | ON | — Operation with positioning data 1
2 OFF | OFF | ON | OFF | — Operation with positioning data 2
3 OFF | OFF |ON |ON | — Operation with positioning data 3
4 OFF | ON | OFF | OFF | — Operation with positioning data 4
5 OFF |[ON |OFF |ON | — Operation with positioning data 5
6 OFF |ON |[ON | OFF | — Operation with positioning data 6
7 OFF |[ON [ON |ON | — Operation with positioning data 7
8 ON | OFF | OFF | OFF | — Operation with positioning data 8
9 ON |OFF | OFF |ON | — Operation with positioning data 9
10 ON |OFF |ON | OFF | — Operation with positioning data 10
11 ON [OFF |[ON |ON | — Operation with positioning data 11
12 ON [ON | OFF | OFF | — Operation with positioning data 12
13 ON |ON |OFF |ON | — Operation with positioning data 13
14 ON [ON [ON | OFF | — Operation with positioning data 14
15 ON [ON [ON |ON | — Operation with positioning data 15
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Positioning data selection: Sequence input signal (Reference value 77)

Positioning data operation and immediate value operation are switched over.

B Function

The positioning data can be switched at an arbitrary timing between the following: positioning
within 15 points with internal positioning data and positioning with immediate value data for
frequent positioning data change.

If the CONT signal is turned on, the positioning data is enabled.

if the CONT signal is turned off, the immediate value data is enabled.
The switching timing is always enabled.
The data is recognized at the rising edge of the START signal.

If the timing is simultaneous, the data after signal change is enabled.

B Parameter setting

To assign positioning data selection to a sequence input terminal, enter the corresponding value

(“777) to the input terminal function setting parameter.

Broadcast cancel: Sequence input signal (Reference value 78)

The command using the broadcasting method via Modbus-RTU communications is canceled.
® Function

The Modbus-RTU protocol can issue queries from the host controller, the master, to all the slave
stations at the same time. For example, if the servo has a five-axis structure (of A, B, C, D, and
E-axes), the servo at all the stations can be started with positioning simultaneously.

On the other hand, the Modbus-RTU protocol cannot perform the broadcast by allocating a group
station no. separately. For example, if the servo has a five-axis structure (of A, B, C, D, and
E-axes), the servo cannot be started with positioning simultaneously by selecting the A-axis and
the B-axis only.

Thus by using this function, the broadcast in a separate group station no. can be performed. The

broadcast enable/disable status can be switched using the broadcast cancel signal.
B Parameter setting

To assign broadcast cancel to a sequence input terminal, enter the corresponding value ("78") to
the input terminal function setting parameter.
Furthermore, if the broadcast cancel signal “78” is assigned to the parameter CONT always ON,

the broadcast function is kept disabled. (The query of broadcast is always canceled.)
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<Logic of broadcast cancel signals>

Broadcast cancel Broadcast Uni-cast
No allocation Enabled
OFF Enabled Enabled
Disabled
ON Cancels the queries of broadcast,
without responding.

B Relevant descriptions
<Signal switching timing>
1) When switching the broadcast cancellation status between ON and OFF using the CONT
signals (CONT9 to 24) via communications, see "2. Communications timings" on page 13-27
The timing is determined based on the standard communications timing. There is no individual

timing prepared for the broadcast cancel.

2) When switching the broadcast cancel status between ON and OFF by using the CONT signals
(CONT 1 to 5) by hard signals, see the chart below. Switch the ON and OFF of broadcast cancel
under the following conditions:

(1) T1 or longer duration has elapsed after the timing the query is issued (end of telegraph), and
(2) within 2 ms before the timing the query is issued (top of telegraph).

The value "T1" corresponds to the parameter PA2_73 (Communication baud rate), and is

provided as in the table below.

Broadcast query This query is canceled.
Master : Query [* \* Query Query
Amplifier A 2 ms: T1 2ms:
—  — «—> —

1

|

Broadcast cancel

OFF
\
Signal ON/OFF timing
PA2_73: Communication baud rate T1

0 : 38400 bps 5ms

1 : 19200 bps
10 ms

2 : 9600 bps
3 : 115200 bps 1.7 ms
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Output signal

Ready for servo-on [RDY]: Sequence output signal (Reference value 1)

This signal is turned on if the servomotor is ready to operate.

B Function

The ready for servo-on signal is turned on if the conditions shown in the table below are satisfied.

dsi\i/?sr;gln Signal name FuRl((:)t.ion Signal status
Servo-on [S-ON] 1 ON
CONT input | Forced stop [EMG] 10 ON
Free-run 54 OFF
OUT output g\;)aerfTCgittzzttl)on Hormaly 16 OFF
Servo control ready [S-RDY] 28 ON

This signal is turned on under speed control and torque control.
B Parameter setting

To assign ready for servo-on [RDY] to a sequence output terminal, specify the corresponding value
("1") to the output terminal function setting parameter.

B Relevant description

The servo control ready [S-RDY] (reference value 28) signal can be output.
The servo control ready signal is turned on if the conditions shown in the table below are satisfied.

Signal . Function .
division Signal name No. Signal status
] Forced stop [EMG] 10 ON
CONT input
Free-run 54 OFF
OUT output Alarm detection (Normally 16 OFF
open contact)
The internal CPU operates correctly. -
The L1, L2 and L3 terminals are turned on. -
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In-position [INP]: Sequence output signal (Reference value 2)

This signal is turned on after a positioning motion is finished.

|
(1)

()

(1)

()

Function
Status of in-position signal
The state under position control is shown in the table below.
Factor Sequence status Status of in-position signal
If servo-on [S-ON] is turned off Free-run ON
If servo-on [S-ON] is turned on Servo lock ON
Upon OT detection Servo lock ON
At deviation clear Servo lock ON
If forced stop [EMG] is turned off Zero speed ON
Upon alarm Free-run OFF

This signal is always turned on under speed control and torque control.
In-position signal output format

PA1_33 (in-position output format) at either "0" (level) or "1" (single shot) can be set.
Parameter setting

To assign in-position [INP] to a sequence output terminal, specify the corresponding value ("2") to
the output terminal function setting parameter.

Signal activation condition

At power-on

Level: ON

Single shot: OFF

During command pulse input operation

Level: The signal is turned on if conditions (A) and (B) below are satisfied.

(A) The rpm of the servomotor is within the setting of PA1_30 (zero speed range).

(B) The difference (deviation amount) between the command position (command pulse
input) and feedback position is within the setting of PA1_32 (zero deviation
range/in-position range).

Single shot: If conditions (A) and (B) above are satisfied, the signal is turned on for the time
specified at PA1_34 (In-position minimum OFF time/single shot ON time) and then it
is turned off.

However, if the zero deviation signal is turned off while the signal remains turned on,

the signal is forcibly turned off.
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Rotation speed PA1_32: Zero deviation
range/In-position range
v
Time
Zero speed ON OFF ON
Zero deviation ON OFF ON
In-position (level)
ON OFF ON

In-position PA1_35: In-position judgment time -~

(single shot) ‘—[’—
ON
PA1_34: In-position minimum <_>

OFF time / Single shot ON time

(3) Interrupt positioning

Level: The signal is turned on if conditions (A) and (B) below are satisfied.

(A) The rpm of the servomotor is within the setting of PA1_30 (zero speed range).

(B) The difference (deviation amount) between the command position (command pulse
input) and feedback position is within the setting of PA1_32 (zero deviation
range/in-position range).

Single shot: If conditions (A) and (B) above are satisfied, the signal is turned on for the time
specified at PA1_34 (in-position minimum OFF time / single shot ON time) and then
it is turned off.

However, if the zero deviation signal is turned off while the signal remains turned on,
the signal is forcibly turned off.
(4) Homing/start positioning

Level: The signal is turned on if conditions (A) and (B) below are satisfied.

(A) The rpm of the servomotor is within the setting of PA1_30 (zero speed range).

(B) The difference (deviation amount) between the command position (command pulse
input) and feedback position is within the setting of PA1_32 (zero deviation
range/in-position range).

Single shot: If conditions (A) and (B) above are satisfied, the signal is turned on for the time
specified at PA1_34 (in-position minimum OFF time / single shot ON time) and then
it is turned off.

However, if the zero deviation signal is turned off while the signal remains turned on,

the signal is forcibly turned off.
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Speed limit detection: Sequence output signal (Reference value 11)

The signal is turned on if the rotation speed of the servomotor reaches the preset speed limit.
B Function

The signal is output to an external device if the rpm of the servomotor reaches the preset speed

limit.

e Under speed control and position control (except for command pulse operation), the speed limit
depends on the setting of PA1_25 (maximum rotation speed for position and speed control).

¢ Under torque control, the speed limit depends on the setting of PA1_26 (maximum rotation
speed for torque control).
However, if PA2_56 (speed limit selection at torque control) is "1," the speed limit can be
selected with multi-step speed settings X1 to X3.

B Parameter setting

To assign speed limit detection to a sequence output terminal, specify the corresponding value

("11") to the output terminal function setting parameter.

Over write completion: Sequence output signal (Reference value 13)

This signal is turned on after teaching is made and data is overwritten.
B Function

(1) Data setting (overwriting)

The signal remains turned on while the teaching function enters data.

Teaching OFF ON
Overwrite OFF ON
completion

B Parameter setting

To assign the overwriting completion signal to a sequence output terminal, enter the

corresponding value (“13”) to the output terminal function setting parameter.

Brake timing: Sequence output signal (Reference value 14)

The timing signal for applying or releasing the brake of the servomotor.

The signal is turned on during operation, while it is turned off after operation is stopped.
B Function

The brake timing output is turned off if the servo-on [S-ON] signal is turned off. The ready signal is
turned off after the torque keeping time to holding brake (PA2_64).
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B Parameter setting

To assign the brake timing output to a sequence output terminal, specify the corresponding value
("14") to the output terminal function setting parameter.

o The brake attached to the brake-attached servomotor is "for retention."
Do not use it for regenerative.

e Do not use the 24 V power supply for sequence I/O signals in parallel.

(( Note
— Be sure to prepare a separate power supply for the brake.

e To apply or release the brake with the brake timing output, turn the servo-on
[S-ON] signal off first before turning the power off.

B Relevant description
Timing chart
(1) ON/OFF of servo-on [S-ON] signal

Servo on [S-ON] OFF ON OFF

|
S |
Base signal OFF ON l—> OFF
PA2_64 :
Torque keeping time to holding brake
Ready for servo-on [RDY] OFF ON OFF
Brake timing output OFF ON OFF

(2) Upon alarm

Alarm detection OFF ON
Base signal ON OFF
Ready for servo-on [RDY] ON OFF
Brake timing output ON OFF

2-64 Description of I/O Signals



(3) Upon main power supply OFF
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Base signal

Ready for servo-on [RDY]

Brake timing output

ON OFF
ON OFF
ON OFF
ON OFF

Description of 1/0 Signals 2-65




CHAPTER 2 WIRING

Alarm detection (normally open contact): Sequence output signal (Reference value 16)

Alarm detection (normally closed contact): Sequence output signal (Reference value 76)

Normally open contact: Signal is turned on (switch: closed) if servo amplifier detects an alarm.

Normally closed contact: Signal is turned on (switch: open) if servo amplifier detects an alarm.
B Function

These signals are turned on if the servo amplifier detects an alarm, and the state is retained on the
servo amplifier side. After the cause of the alarm is removed, the signal is turned off (to be ready to
operation) upon a rising edge of the alarm reset [RST] signal.

Alarm can be checked by having the host controller recognizes the alarm detection.

It can be also checked when the servo-on [S-ON] is ON and ready for servo-on [RDY] is OFF.

Precautions for using a normally closed contact for alarm detection

Power OFF ON
Reset [RST] OFF ON | OFF
Alarm detection: NC . N
contact OFF | 15sec.| ON OFF ON

4

Alarm detection
The signal will be off for up to 1.5 seconds after the power is turned on. Check the signal status

waiting for 1.5 seconds or more after the power is turned on.
B Parameter setting

To assign alarm detection (normally open contact) to a sequence output terminal, specify the
corresponding value ("16") to the output terminal function setting system parameter.
For alarm detection (normally closed contact), specify ("76").

B Relevant description

The nature of the detected alarm can be output to the sequence output terminal in a code.
Alarm code 4 [ALM4] (36)

Alarm code 3 [ALM3] (35)
Alarm code 2 [ALM2] (34)
Alarm code 1 [ALM1] (33)
Alarm code 0 [ALMO] (32)
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Point detection, area 1: Sequence output signal (Reference value 17)

Point detection, area 2: Sequence output signal (Reference value 18)

The current position of the servomotor is detected and output in these signals.

This function is enabled after homing or position preset.

(1)

()

@)

Function

Three types of the output format can be selected through settings of PA2_31 (point detection, area
detection).
The signal can be output at two points with point detection, area 1 and 2.

PA2_31 (point detection, area detection) = 0: point detection
The signal is turned on near the position specified with PA2_32 (point detection, area detection 1)
or PA2_33 (point detection, area detection 2).

190.0 200.0 210.0

Current position \ >

Point detection

OFF ON PA2_32: Point detection, area detection position 1
PA2_33: Point detection, area detection position 2

10.0 10.0 < PA2_34: Point detection range

PA2_31 (point detection, area detection) = 1: ON for positive side
The signal is turned on at a position beyond the setting of PA2_32 (point detection, area detection
1) or PA2_33 (point detection, area detection 2).

The signal is turned off below the setting. PA2_32: Point detection, area detection position 1
PA2_33: Point detection, area detection position 2

Current position
190‘.0 200.0 21 Q.O

Area ] ] =

OFF ON

PA2_31 (point detection, area detection) = 2: ON for negative side
The signal is turned on below the setting of PA2_32 (point detection, area detection 1) or PA2_33
(point detection, area detection 2).

The signal is turned off beyond the setting. PA2_32: Point detection, area detection position 1

PA2_33: Point detection, area detection position 2

Current position 199-0 200.0 219-0

Area ON OFF

Parameter setting

To assign point detection and area 1 to a sequence output terminal, specify the corresponding
value ("17") to the output terminal function setting parameter. Specify ("18") for point detection and
area 2.
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Limiter detection: Sequence output signal (Reference value 19)

With this signal, the limiter function availability can be checked.

This function becomes enabled after homing or position preset.
B Function

The limiter function is enabled in the position control mode, and not enabled in the interrupt
positioning operation.

The limiter function always stops travels at the detection position even if a position command with
the value exceeding the parameter of PA2_28 (positive limiter detecting position) or PA2_29
(negative limiter detecting position) is given, never allowing the travel to exceed the limiter
detection position.

The deceleration time in stopping follows the parameters and the positioning data settings.
(However, travels are stopped in rapid deceleration during pulse operation.)

After stopped at the limiter detection position, the limiter detection signal is output in the same
condition as the In-position signal output.

To return from the limiter detection condition, shift the current position by giving a command in the
opposite direction from the detection direction. The limiter detection signal will turn off, enabling

travels in both directions

Rotation speed /—\ /—\ /\

| Time
Start positioning OFF J J J

In-position (level) ON OFF

Limiter detection OFF

The above positioning data assumes uniform incremental positioning data.

B Parameter setting

To assign limiter detection to a sequence output terminal, enter the corresponding value (“19”) to

the output terminal function setting parameter.
B Relevant description

The limiter function is a useful function. It allows the motor to travel at a uniform interval to the
preset parameter position, which eliminates the need to calculate the frequency of starting or

remaining distance to go to the set position.

2-68 Description of I/0O Signals



CHAPTER 2 WIRING

OT detection: Sequence output signal (Reference value 20)

This signal is output if the over-travel (OT) signal is turned off.

n
(1)

()

Function

The OT detection ("20") sequence output is issued while the +OT (7) or -OT (8) sequence input
signal terminal remains turned off.

In addition, OT detection ("20") is turned on if the current position reaches the reference value of
the software OT detection position.

If “7” (positioning operation) is selected for PA1_01 (control mode selection), PA2_25 (position
command format) is enabled.

Select “0” (regular PTP) with PA2_25 to enable the software OT function.

Select “1” (non-overflow) with PA2_25 to disable the software OT function.

Parameter setting

To assign OT detection to a sequence output terminal, specify the corresponding value ("20") to
the output terminal function setting parameter.

Relevant description

+OT detection (38)/-OT detection (39)

A + OT signal is detected during servomotor travel in the positive direction; while a - OT signal is
detected during travel in the negative direction.

Use sequence output signals to notify the host controller of detection of the + OT or - OT signal.
Connect to the host controller in general if the host controller is equipped with OT inputs.
Software OT

This function is enabled after homing or position preset.

Set PA2_25 (software OT selection) at "1" (enable) to limit the position range of motion between
(PA2_26 (positive software OT detection position)) and (PA2_27 (negative software OT detection
position)).

If the range is exceeded, the motion is forcibly stopped with the OT detection ("20") sequence
output turned on.

Therefore, the motor stops at a position over the software OT detection position.

The + OT (or - OT) sequence input is mechanical position detection, while software OT is position
detection of the servo amplifier. Software OT to reverse the homing motion shall not be applied.

- Movable range

» Feedback position

PA2_27: - software OT detection PA2_26: + software OT detection
position position
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Cycle end detection: Sequence output signal (Reference value 21)

This signal is turned on after the cycle end position is reached if the cycle end is assigned to the
positioning data. PA2_41 (sequential start selection) must be set at “1” (enable). Change PA2_40
(internal positioning data selection) to “1” (enable).

B Function

Starting at the positioning data at an arbitrary address, execute positioning data with merely the

start positioning signal sequentially until positioning data including the “CEND” status is reached.

Follow the procedure below to execute sequential start.

(1) Designate the first positioning data number and issue the start positioning signal to start the
positioning motion.

(2) Turn all positioning data addresses off and issue the start positioning signal. The motion
starts with the next positioning data.

(3) Step (2) is repeated until the positioning data including “CEND” is reached

(4) After positioning motions are completed up to the positioning data including “CEND,” the
cycle end detection signal is turned on at the same timing as the in-position signal.

(5) You can supply the start positioning signal with all addresses turned off to repeat the above
steps (1) through (4).

CEND
Rotation speed
: AN
OFF

Time

o

OFF J

Start positioning

In-position ON
(level)

Cycle end deteetion ~ OFF

Address 7 >< 00

B Parameter setting

To assign cycle end detection to a sequence output terminal, enter the corresponding value (“21”)
to the output terminal function setting parameter.

B Relevant description

The cycle end detection signal is not output if sequential start cannot be executed.
o If the servo-on signal is turned off

o If the pulse ratio is enabled or a homing cycle is executed during sequential operation
o If +OT or -OT is detected or if software OT is detected
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Neither positioning cancel nor pause gives effects on cycle end detection.
When positioning data number 15 is reached during sequential operation, the cycle end process

is executed.

If data continuation designation is included in positioning data, operation starts at the next data
having no data continuation designation.

Homing completion: Sequence output signal (Reference value 22)

This signal is turned on after the homing motion is finished.

B Function

This signal is turned on after the homing motion is normally finished. It remains turned on if the
feedback position is within PA2_17 (home position detection range) around PA2_16 (home
position after homing completion).

The signal is always turned on after homing if PA2_17 (home position detection range) is "0" or the
maximum value.

. Home position
Current position

\J

Homing completion
OFF ON

w PA2_17: Home position detection range

The home position is the stopping point after a homing motion is finished, or a position at which
position preset is executed. It does not mean the "0" position.

B Parameter setting

To assign homing completion to a sequence output terminal, specify the corresponding value
("22") to the output terminal function setting parameter.

Zero deviation: Sequence output signal (Reference value 23)

The signal is turned on if the deviation (deviation amount) retained in the servo amplifier becomes
within the reference value under position control.

Whether the servomotor has reached close to the command position can be checked.

B Function

The signal is turned on if the difference (deviation amount) between the command position and
feedback position is within the reference value of PA1_32 (zero deviation width/in-position range).

The signal status is retained in control modes other than position control mode (such as torque
control mode).

Position deviation will not be generated despite the reference value of PA1_32.
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Parameter setting

To assign zero deviation to a sequence output terminal, specify the corresponding value ("23") to

the output terminal function setting parameter.

Zero speed [NZERO]: Sequence output signal (Reference value 24)

The signal is turned on if the servomotor rotation speed is nearly zero.

Function

The signal is turned on if the servomotor rotation speed is within the reference value of PA1_30
(zero speed range).

The signal can be used as a motor stopping condition signal.

Parameter setting

To assign zero speed [NZERO] to a sequence output terminal, specify the corresponding value

("24") to the output terminal function setting parameter.

Speed coincidence [NARV]: Sequence output signal (Reference value 25)

The signal is turned on after the servomotor rotation speed has reached the command speed.

B Function

The signal is turned on if the servomotor rotation speed is within the reference value of PA1_29
(speed coincidence range).

The command speed is the reference values of PA1_41 to 47 (manual feed speed 1 to 7) and the
speed command voltage supplied to the VREF terminal.

The signal is enabled under speed control and position control (interrupt positioning) and in the
homing cycle. It is turned off under torque control.

During manual operation, the signal is not output under the following conditions.

o If the [FWD] or [REV] signal is turned off

o |f the speed does not reach due to PA1_25 (max. rotation speed (for position and speed control))
o |f the deceleration time is too long to reach the command speed

Parameter setting

To assign the speed coincidence [NARV] signal to a sequence output terminal, specify the

corresponding value ("25") to the output terminal function setting parameter.
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B Relevant description

PA1_25 (max. rotation speed (for position and speed))

Specify the upper limit of the servomotor rotation speed which is specified with a parameter.

If the maximum rotation speed is exceeded due to an override or similar, the servomotor rotates at
the specified value.

Under torque control, there is a difference of about 100 r/min between the reference value and the
actual servomotor rotation speed. (This is because the speed is not controlled).

The maximum rotation speed setting is disabled under command pulse input position control.

Torque limit detection: Sequence output signal (Reference value 26)

The signal remains turned on while the output torque of the servomotor is at the torque limit value.
H  Function

The torque limit value can be changed according to conditions. For details, refer to "Torque limit O,
1."

The torque limit detection (26) output is enabled in all control modes.
B Parameter setting

To assign torque limit detection to a sequence output terminal, specify the corresponding value
("26") to the output terminal function setting parameter.

Overload warning detection: Sequence output signal (Reference value 27)

The signal is turned on if the servomotor load factor is at the reference value.
A warning can be issued before the servomotor is suddenly stopped due to an overload alarm or
similar.

B Function

The signal is turned on if the load factor of the servomotor reaches the overload warning level of
PA2_70 (overload warning value).

The signal is automatically turned off if the factor falls below the overload warning level. (There is
no way to reset with a sequence input signal.)

The signal can be issued before the servo amplifier trips due to an overload alarm. Determine the
reference value while referring to the characteristics diagram specified on the next page.

B Parameter setting

To assign overload warning detection to a sequence output terminal, specify the corresponding
value ("27") to the output terminal function setting parameter.
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B Standard series

Overload warning time (at 3000 r/min)
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Servo control ready [S-RDY]: Sequence output signal (Reference value 28)

Use the signal to check that the servo amplifier and servomotor operate correctly.

B Function

The servo control ready signal remains turned on while the conditions listed in the table below are

satisfied.
Signal . Function .
division Signal name No. Signal status
) Forced stop [EMG] 10 ON
CONT input
Free-run 54 OFF
OUT output Alarm detection (Normally 16 OFF
open contact)
The internal CPU operates correctly. -
The L1, L2 and L3 terminals are turned on. -

B Parameter setting

To assign servo control ready to a sequence output terminal, specify the corresponding value

("28") to the output terminal function setting parameter.

Edit permission response: Sequence output signal (Reference value 29)

The signal is output if the "edit permission” input signal for enabling editing operation for parameters,

etc. is turned on.

B Function

After the edit permission assigned to a CONT input signal is on, under some conditions, the "edit
permission response command" is turned on. The conditions are listed in the table below.

Edit permission PA2_ 74 Para(’;s:t;:a”ge Edi:epsmi:io”
Not assigned 0: Write enable ON Possible
OFF 0: Write enable OFF Impossible
ON 0: Write enable ON Possible
Not assigned 1: Write protect OFF Impossible
OFF 1: Write protect OFF Impossible
ON 1: Write protect OFF Impossible

B Parameter setting

To assign edit permission response to a sequence output terminal, specify the corresponding

value ("29") to the output terminal function setting parameter.
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Relevant description

For details, refer to "Edit permission."”

Data error: Sequence output signal (Reference value 30)

The signal is turned on if the data reading or writing process does not proceed correctly.

Function

The signal is turned on if the address and data are incorrect (drifting beyond the specification limit)
when performing teaching.

Parameter setting

To assign the data error to a sequence output terminal, enter the corresponding value (“30”) to the

output terminal function setting parameter.

Address error: Sequence output signal (Reference value 31)

The signal is turned on when deviation from the positioning data number range and speed data range
(at start) is detected.

Function

The signal is turned on if the start positioning (“4”) signal is turned on while AD3 through ADO are
turned off with PA2_41 (sequential start selection) being “0” (disable).
Start operation with a correct positioning data number to turn the signal off.

Parameter setting

To assign the address error to a sequence output terminal, enter the corresponding value (“31”) to
the output terminal function setting parameter.

Alarm code 0: Sequence output signal (Reference value 32

Alarm code 1: Sequence output signal (Reference value 33

Alarm code 3: Sequence output signal (Reference value 35

)
)
Alarm code 2: Sequence output signal (Reference value 34)
)
)

Alarm code 4: Sequence output signal (Reference value 36

Upon alarm, signal to output alarm details into code

Function

When an alarm occurs, the detected alarm detail can be specified by checking the signal of the
alarm code 0 to 4 assigned to OUT output signals.

Parameter setting

To assign alarm code 0 to 4 to sequence output terminals, specify the corresponding value ("32" to
"36") to the output terminal function setting parameter.
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B List of alarm detail and code

Alarm detail ALM4 | ALM3 | ALM2 | ALM1 | ALMO | Code |Indication| Order

No alarm (normal operation) OO0H nonkE -

Overload 1 1 01H oL1 15
Overload 2 1 01H oL2 16
- (Unused) 1 0 02H - -

Amplifier Overheat 1 1 03H AH 22
Ion\t/e;rrrr\]aela?reaking Resistor 1 0 0 04H HA 18
(E))\(/t:rr::;tBreaking Resistor 1 0 0 04H H2 19
Breaking Transistor Error 1 0 0 04H rH3 20
Croct Toutle t o | o | oM | e |
Deviation Overflow 1 0 1 05H oF 21
Overcurrent 1 1 1 0 06H oC1 1

Overcurrent 2 1 1 0 06H oC2 2
Overspeed 1 1 1 07H oS 3
Overvoltage 1 0 0 0 08H Hv 5
Main Power Undervoltage 1 0 0 1 09H LvP 17
Encoder Trouble 1 1 0 1 0 O0AH Et1 6

Encoder Trouble 2 1 0 1 0 0AH Et2 7

Initial Error 1 0 1 1 0BH IE 28
Circuit Trouble 1 1 0 0 OCH Ct 8

Memory Error 1 1 0 1 ODH DE 9

Fuse Blown 1 1 1 1 OFH Fb 10
Encoder Communication Error 1 0 0 0 0 10H EC 13
Motor Combination Error 1 0 0 0 1 11H CE 11
Breaking Transistor Overheat 1 0 0 1 0 12H tH 12
CONT (Control signal) Error 1 0 0 1 1 13H Cte 14
Encoder Overheat 1 0 1 0 0 14H EH 23
Absolute Data Lost 1* 1 0 1 0 1 15H dL1 24
Absolute Data Lost 2* 1 0 1 0 1 15H dL2 25
Absolute Data Lost 3* 1 0 1 0 1 15H dL3 26
Multi-turn Data Over Flow* 1 0 1 1 0 16H AF 27

*1=0N, 0=OFF Indication indicates characters displayed on the amplifier.

*The data of no.4 in order is void.
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Type Nature of alarm ALM4 | ALM3 | ALM2 | ALM1 | ALMO | Code
Maintenance | Battery warning 1 0 1 1 1 17H
function Life warning 1 1 0 0 0 18H
Address BCD error 1 1 0 0 1 19H
error Out-of-range error 1 1 0 1 0 1AH

Command rejection 1 1 0 1 1 1BH
Data error BCD error 1 1 1 0 0 1CH
Out-of-range error, 0 data write 1 1 1 0 1 1DH
Negative sign designation 1 1 1 1 0 1EH

¢ |f two or more alarms occur simultaneously, alarms are output in the priority specified in the table
above.

¢ The life warning is for the capacitors in the main circuit inside the servo amplifier and the cooling
fan (OR condition).

+0OT detection: Sequence output signal (Reference value 38)

-OT detection: Sequence output signal (Reference value 39)

The state of over-travel (+OT) is output.

(1)

()

Function

The corresponding positive or negative OT detection sequence output is turned on while the +OT
or -OT sequence input signal terminal remains turned off.

Parameter setting

To assign positive or negative OT detection to a sequence output terminal, specify the
corresponding value ("38" or "39") to the output terminal function setting parameter.

Relevant description

OT detection

The signal is turned on when the servomotor detects the OT signal in either the positive or
negative direction. For details, refer to page 2-67.
Software OT

Set PA2_25 (software OT selection) at "1" to allow movement in the position range between
(PA2_26 (positive software OT detection position)) and (PA2_27 (negative software OT detection
position)).

For details, refer to "PA2_25 to 27 (software OT selection/position command format, software OT
detection position)."
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Home position LS detection: Sequence output signal (Reference value 40)

The signal is output while the home position LS signal (input signal) remains turned on.

Function

The sequence output corresponding to home position LS detection is turned on while the home
position LS sequence input signal remains turned on.

Parameter setting

To assign home position LS detection to a sequence output terminal, specify the corresponding
value ("40") to the output terminal function setting parameter.

Forced stop detection: Sequence output signal (Reference value 41)

The signal is turned on while the forced stop signal (input signal) remains turned on (relay:open).

Function

Forced stop detection is turned on when the forced stop sequence input signal is turned on
(relay:open). For details, refer to "Forced stop."

Parameter setting

To assign forced stop detection to a sequence output terminal, specify the corresponding value
("41") to the output terminal function setting parameter.

Battery warning: Sequence output signal (Reference value 45)

The signal is output if the battery voltage is smaller than the rated value.

Function

If the battery voltage is smaller than the rated value in an established ABS system (absolute
system), a battery warning signal is turned on.

Parameter setting

To assign battery warning to a sequence output terminal, specify the corresponding value ("45") to
the output terminal function setting parameter.
Replace the battery immediately if this signal is turned on.
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Life warning: Sequence output signal (Reference value 46)

The life of internal main circuit capacitors of the servo amplifier and that of the cooling fan are

calculated and output its signal.

Function

The life of internal main circuit capacitors of the servo amplifier and that of the cooling fan are
calculated and, if either exceeds the rated time, a life warning is turned on.

Use the PC Loader or keypad (En03) to discriminate between the main circuit capacitors and
cooling fan.

Parameter setting

To assign the life warning to a sequence output terminal, specify the corresponding value ("46") to
the output terminal function setting parameter.

MDO: Sequence output signal (Reference value 60
MD1: Sequence output signal (Reference value 61
MD2: Sequence output signal (Reference value 62
MD3: Sequence output signal (Reference value 63

MD5: Sequence output signal (Reference value 65
MD6: Sequence output signal (Reference value 66

)
)
)
)
MD4: Sequence output signal (Reference value 64)
)
)
)

MD7: Sequence output signal (Reference value 67

The M code of positioning data currently executed is output.

B Function

The M code of the positioning data being executed is output.

Unlike JIS B 3614, M00, M02, M30, M98 and M99 are not provided with specific functions but are
general-purpose code outputs. No interlock function is provided at Moy and Moge.

The M code is output at M code sequence output terminals 0 to 7 (“60” to “67”).

The M code is a hexadecimal between 00H and FFH.

* The default value of the M code is FF.

In case of RS-485 communications, the code can be acquired through in-process positioning data

read function.

Parameter setting

To assign M codes 0 to 7 to sequence output terminals, enter corresponding value (“60” to “67”) to
the system parameter.
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B Relevant description

(1) M code setting range
Enter the M code in a binary between 00h and FFh.

(2) Output at start (output in start) / output at completion (output after completion)

You can select the M code output timing between during execution of positioning data (output at

start) and after execution of positioning data (output at completion).

Output at start (in-process output)
The signal is issued since the start of the positioning motion to the end. After the positioning motion
is finished, the signal is turned off.

Simultaneous output of M code

Rotation

M code 20
speed

» Time

‘ j Stand still timer

i ! (positioning data)
Ready for
servo-on
Start
positioning

AD3 to ADO 5 15

In-position ON OFF ON

(level)

OFF ON

M code FF 20 FF

* Positioning data is executed while the timer time is counted.
* The default value of the M code is FF.
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Output at completion (after-process output)
The signal is output at positioning completion and is hold.

Output after M code issuing

Rotation

M code 20
speed

‘ : - » Time
| | imer
! ! (positioning data)
Ready for : |
servo-on
Start
positioning

AD3 to ADO 5 15

In-position ON OFF ON

(level)

ON

OFF ON

M code FF 20

* Positioning data is executed while the timer time is counted.
* The default value of the M code is FF.

Position preset completion: Sequence output signal (Reference value 75)

This signal is output after position preset (position change) is executed and completed.
B  Function

If position preset is executed in an established ABS system (absolute system) to reset from an
alarm or change the current position, the sequence output corresponding to position preset
completion is turned on after position preset is finished.

B Parameter setting

To assign position preset completion to a sequence output terminal, specify the corresponding
value ("75") to the output terminal function setting parameter.

Immediate value continuation permission: Sequence output signal (Reference value 79)

The signal is turned on when the system is ready to accept an immediate value continuation command.
B Function

The immediate value continuation command can be accepted only if this signal is turned on after
immediate value operation is started.

The signal is turned off after the continuation setting completion signal is turned on. It is turned on
again after data continuation is made.
The signal is turned off 50 ms after positioning based on the post-continuation data.

For details, refer to “Immediate value continuation.”
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B Parameter setting

Enter the corresponding value (“79”) to the output terminal function setting parameter. Relevant
signal reference values are shown below.

Signal No.
Immediate value continuation: sequence input 29
signal
Immediate value continuation permission: 79
sequence output signal
Immediate value continuation completion: 80

sequence output signal

Immediate value continuation completion: Sequence output signal (Reference value 80)

The signal is turned on after continuation of immediate value operation is processed according to an
immediate value continuation command, and it is turned off after the immediate value continuation
command is turned off.

B Function

After immediate value operation is started and positioning is completed, the positioning motion
continues according to new target position (speed) data. The positioning motion continues even if
deceleration is already started with immediate value operation data.

For details, refer to “Immediate value continuation.”

B Parameter setting

Enter the corresponding value (“80”) to the output terminal function setting parameter. The relevant
signal reference values are shown below.

Allocated signal No.
Immediate value continuation: sequence input 29
signal
Immediate value continuation permission: 79
sequence output signal
Immediate value continuation completion: 80

sequence output signal

Immediate value change completion: Sequence output signal (Reference value 81)

The signal is turned on when the changing process is executed according to an immediate value

change signal, and it is turned off after the immediate value change is turned off.

B Function

While the in-position signal is turned off after immediate value operation is started, the target
position and target speed can be changed at an arbitrary timing.

For details, refer to “lmmediate value change.”

The command position and command speed change at the activating edge of the immediate value

change command. While the positioning completion signal is turned off, they can be changed at an
arbitrary timing.
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B Parameter setting

Enter the corresponding value (“81”) to the output terminal function setting parameter. The relevant
signal reference values are shown below.

Allocated signal No.
Immediate value change 23
Immediate value change completion 81

Command positioning completion: Sequence output signal (Reference value 82)

The signal is turned on after the command value inside the servo amplifier is completed.

B Function

The signal undergoes ON-to-OFF transition at the start of operation and OFF-to-ON transition
upon elimination of the internal command during manual feed, positioning, homing or interrupt
positioning. However, even if the command is eliminated, in the case of the automatic-operation
continuation stand still timer counting cycle for example, the OFF state continues during operation.

When continuation of operation is disabled due to alarm detection, emergency stop detection or
OT detection, this signal is immediately turned on.

Speed Command

Time
Motor speed K

v

Start positioning ON

Command positioning FE
completion R © ON

In-position | OFF ON
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If the command positioning completion signal is allocated to an output signal, the condition for the
next start signal is activation of the command positioning completion signal. Refer to the timing

chart below.

(Example: Automatic operation continuation)

A
Speed —~ Motor
1 speed

Command

Time

v

Start positioning ON

Command positioning OFF I_I
completion
ON
In-position OFF
[INP]

If a motion to the current position is started, the servomotor does not start but the in-position signal is
turned off for the time specified in PA1_34 (in-position minimum OFF time / single shot ON time).

B Parameter setting

Enter the corresponding value (“82”) to the output terminal function setting parameter.

Range 1 of position: Sequence output signal (Reference value 83)

Range 2 of position: Sequence output signal (Reference value 84)

This signal is issued upon detection of the current servomotor position.

This function is enabled after homing or position preset.

B Parameter setting

The signal can be output at two positions: position range 1 and 2.
Range 1 of position: Enter at PA3_92 (range1 of position: setting1), and _93 (range1 of
position: setting2).
Range 2 of position: Enter at PA3_94 (range2 of position: setting1), and _95 (range2 of
position: setting2).
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1) Setting value of PA3_92 < Setting value of PA3_ 93

Range1 of position: Setting1 (PA3_92) Range1 of position: Setting2 (PA3_93)
1000.00 3000.00
Motor current R
position >
Ranget of OFF ON OFF
position

2) Setting value of PA3_92 > Setting value of PA3_93

Range1 of position: Setting2 (PA3_93)

\ Range1 of position: Setting1 (PA3_92)
1000.00 3000.00
Motor current : >
position
Range1 of ON OFF ON
position I—

Note: If setting 1 of range 1 of position (PA3_92) is the same as setting 2 of range 1 of
position (PA2_93), range 1 of position is always turned off. The same is true for range 2 of

position.

2-86 Description of I/O Signals



CHAPTER 2 WIRING

Interrupt positioning detection: Sequence output signal (Reference value 85)

This signal outputs the interrupt positioning motion mode status.
B Function

The signal turns on during interrupt positioning motion, and turns off with any of the following
conditions.

(1) When the interrupt input enabling signal is turned off after the positioning motion completion.

PA2_20
(interrupt traveling
Speed / unit amount)
-
Time
FWD (REV) OFF ON
Interrupt input enable OFF 1 ON [OFF] ON |
Interrupt input OFF 1ON ,
Interrupt positioning v |
detection OFF ON .
In—position —ON__ [ OFF |O_N',—

The interrupt positioning detection will not turn off even when
the interrupt input enabling signal is turned off during the
interrupt positioning motion.

The interrupt positioning detection will turn off if the interrupt input enabling signal
is turned off after the interrupt positioning completion ( in—position = ON).

(2) When the next start signal (FWD, REV, START, or ORG) is turned on.

PA2_20
A (interrupt traveling unit amount)
Speed / /
-
Time
FWD (REV) OFF ON [ OFF ¥_ON
Interrupt input enable Always ON
Interrupt input OFF yON
Interrupt positioning ‘
detection OFF ON

In—position __ON [ OFF [_ON |

(3) When the positioning cancel signal is turned on during interrupt positioning motion.

(4) When changed to other than the position control servo-on mode from the interrupt positioning
mode

Example) EMG: emergency stop by turning to OFF, alarm occurrence, changed to speed
control, etc.
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B Parameter setting

Enter the corresponding value (“85”) to the output terminal function setting parameter.

B Relevant description

If the temporary stop is turned on during interrupt positioning motion, the mode is regarded as the
2 interrupt positioning mode.

(The interrupt positioning detection signal remains on.)

2-88 Description of /0 Signals



CHAPTER 2 WIRING

CONT Through: Sequence Output Signal (Setting value 91 to 95)

This function allows communications input signals to be output via OUT signals of the hardware.

B Function

The signals set to CONT 20 to 24 can be output through OUT signals 1 to 3 of the hardware. When
a CONTOI signal is allocated to an OUT signal, the ON/OFF status of the CONT signal is output
as a through signal to the OUT signal regardless of the function allocation of the corresponding
CONT signal.

CONT signals respectively correspond to CONT ato e

Corresponding CONT signals
CONTa CONT20
CONTb CONT21
CONTc CONT22
CONTd CONT23
CONTe CONT24

B Parameter setting

Set the values (91 to 95) corresponds to the parameter of output terminal function setting. The
setting values to the relevant signals are as follows.
PA3_51to 53

No. Name Setting range Change

51 OUT1 signal assignment | 0 to 95 91 : CONTa through
92 : CONTD through

52 OUT2 signal assignment 93 : CONTc through Power
94 : CONTd through
53 | OUTS3 signal assignment 95 : CONTe through
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2.6 Connection Example to Host Controller

For products not described in this manual, be sure to refer to the manual attached to the corresponding

product. Refer to the connection diagram described here.

o The servomotor specified in the connection diagram is equipped with a brake. If the servomotor is

equipped with no brake, the Br terminal is not provided.

e Connection of connector 4 (CN4) is unnecessary for the operation of the servomotor. Use it to
measure or monitor the speed waveform and torque waveform of the servomotor with a measuring
instrument or similar.

¢ Connect a battery at connector 5 (CN5) to configure an absolute system.

It is unnecessary if the absolute system is not configured.

¢ To drive a servomotor, the main power must be supplied.

¢ Prepare separate power supplies for 24 VDC sequence I/O (CN1) and 24 VDC brake.

This is to isolate the effects of voltage fluctuation caused by counter electromotive force generated
by power-on and -off of the brake coil. There is no polarity in the brake power supply input.
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2.6.1 Connection Example (Pos

A connection example with MICREX-SX Series four-axis pulse output positioning terminal is shown

below.

The maximum output frequency is 250 kHz.
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2.6.2 Connection Example (Pos

A connection example with MICREX-SX Series pulse two-axis positioning module is shown below.

The maximum output frequency is 200 kHz. For details, refer to the manual prepared for the positioning

module.
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F3YP14-0N/

2.6.3 Connection Example (Positioning module
F3YP18-0N)

A connection example with the F3YP14-0N type positioning module made by Yokogawa Electric is

shown below.
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it: QD75 type)

itioning un

2.6.4 Connection Example (Pos

A connection example with the QD75 type positioning unit made by Mitsubishi Electric is shown below.

Connection between the QD75 type positioning unit and servo amplifier is shown.

For the PLC, refer to the corresponding manual.
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3.1

Input

Signal Description (Priority among Input Signals)

signals of the servo amplifier for stopping the motor shaft are received first in view of safety.

Section

Applicable signal

Description (Function No.)

+ Free-run command (54)

Operation signal always given highest priority . Servo-on (1)

02

+ Forced stop (10)

Operation signal always given priority - External regenerative resistor overheat (34)

03

+ Torque limit 0 (19)

Signal for controlling the torque . Torque limit 1 (20)

04

« +OT (7)

- -OT (8)

+ Command pulse inhibit (26)
+ Pause (31)

+ Positioning cancel (32)

+ Deviation clear (50)

Signal for stopping the motor

05

+ Forward rotation (2)
- Reverse rotation (3)
+ Start positioning (4)
+ Homing (5)

Signal for turning the motor

06

+ Home position LS (6)
« +OT (7)

Signal for determining the home position - -OT (8)

+ Interrupt input (49)

+ Position preset (16)

07

+ Alarm reset (11)

Signal irrelevant to motor operation - Edit permission (55)

3-2

The moving part of the mechanical system of the elevator may drop if a free-run command is
used. Do not assign the command unless necessary.

If +OT (7) is detected during rotation caused by a forward rotation (2) signal, priority is given to the
+OT (7) signal.

Even if the +OT (7) signal is detected, priority is given to the torque limit 0 and 1 (19 and 20)
signal.

Priority is given to forced stop (10) during operation with a torque limit 0 and 1 (19 and 20) signal.
However, if the free-run command (54) signal is issued, the servo amplifier output is stopped.
The response time of the sequence input terminal and output terminal is about 1 ms.

If the zero deviation signal setting or similar is too small, the host PLC may fail to recognize.

(The scanning cycle of a general PLC is several tens of milliseconds [ms].)

Signal Description (Priority among Input Signals)
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3.2 Selection of Operation Procedure

The VV type servo amplifier is capable of speed control and torque control with analog voltages,
position control with pulse, positioning data operation with Di/Do signals or RS-485 communications,
and immediate value data operation with RS-485 communications.

Follow the flow chart below to select the desired operation and enter parameters, etc.

START

[ - No - - No Positioning control with
P?tiltlon"ﬁvopelfatlog Operation in FALDIC-a » speed control, torque control
with amplifier alone? or pulse is used.

series-compatible mode?

Yes
Y
Enter “7” to PA1_01 Enter “6” to PA1_01 Enter “1” to “5” to PA1_01
(control mode selection). (control mode selection). (control mode selection).

Positioning operation

Immediate value positioning
with internal data?

operation is necessary.

A
Enter “0” to PA2_40
(internal positioning data selection).

Enter “1” to PA2_40
(internal positioning data selection).

A A A A
Positioning operation for up to 15 Positioning operation can be made Operation can be made with the Operation can be made
points can be made according to according to RS-485 (Modbus-RTU or PC same host settings as those of according to analog voltages

internal data. Loader) communications. FALDIC-« Series. and pulse commands.

A ® v @ A @ A @

Refer to pages 3-15 Refer to pages 3-15 Refer to pages 3-13
through 18. (through 17 and 3-19.) through 19. < Refer to page 3-12. >
Host controller Servo amplifier —
(Immediate value data +
immediate data 2 Modbus-RTU startup command)
Immediate data 1 ’
Position
Spaed Positioning I ats d PTP
Acceleration tme data no. mmediate data T
Ceceleration time + - pcsmonlng
startup Immediate data 2 calculation
command Immediate data 1
Position
i Prr— 5 Speed
(Positioning data no. + startup command) Arceleration fime
Di/Dcsigna. D C I?Ie‘{flerahnn time
|
Fulse/analog , |
coOn 1C L _“ r
command v
i
Q0 Servo control system
(position/speeditorque)
i,
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3.3 Operation Check

3.3.1 Power On

Connect the commercial power supply and the servomotor to the servo amplifier.
For the wiring method, refer to "CHAPTER 2 WIRING."
B Supplying commercial power

Operate MCCB/ELCB to supply power.

If necessary, insert an electromagnetic contactor in the upstream of the main power input so that
the power can be shut off at any time.

The following results indicate the correct state.

(1) The charge LED lights up in red. -

IE

(2) If the servo amplifier is in the factory shipment state, the display on the amplifier ‘ ‘ :
shows the following. 1

ol !|[1[ T

1 i U ﬁl

| ®

Charge LED —» a5~

m If the charge LED does not light up

200 V is not supplied to the main power terminals (L1, L2 and L3). Check the source voltage.
Operation does not start with single-phase 100 V power supply. In case of three-phase 400 V, use

a transformer to drop to 200 V to supply. (400 V will cause the servo amplifier to be broken.)

B [f the display does not light up

200 V is not supplied to the main power terminals (L1, L2 and L3). Check the source voltage.
Operation does not start with signal-phase 100 V power supply. In case of three-phase 400 V, use

a transformer to drop to 200 V to supply. (400 V will damage the servo amplifier.)
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W [f the error code on the display blinks

If the keypad display blinks, an alarm is detected.
N\ /

1 1
11 )

3.3.2 Power-On/Servo Control-Ready [S-RDY]

The servo control ready [S-RDY] signal is issued about 2.0 seconds after the main power is supplied.
The CPU inside the servo amplifier diagnoses itself and, if the result is correct, the signal is issued and
remains turned on until the power is shut down.

Power supply Shutdown Supply

[S-RDY]

OFF ON

! About 2.0 seconds

.

3.3.3 Servo-On [S-ON]/Ready for Servo-On [RDY]

Issue this signal to turn the servomotor on and make it ready to turn. If the signal is turned off in motor
stoppage, the motor immediately free-run.

If the signal is turned off during motor rotation, the motor decelerates to stop and, after it is stopped, the
motor free-run.

After servo-on is turned on and the motor becomes ready to rotate, the ready for servo-on [RDY] signal
is turned on and the motor is in the ready-to-rotate state can be checked.

[S-ON] OFF ON
[RDY] OFF ! ON
About2 ms e—>» :<—>: About 2 ms

The servo amplifier input signal can be always enabled with parameters PA3_26 to PA3_30.
Servo-on [S-ON] turned on before power-on does not cause breakage to the servo amplifier.
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3.3.4 If the Servomotor Fails to Start

If the servomotor fails to start or unexpected indication is given, it is recommended to undergo the
procedure described in “14.6.8 Diagnosis to be Made If the Servomotor Fails to Start” on page 14-34,
using PC Loader.

3.3.5 Shutdown

If the power is turned off with the servo-on signal turned on, the servo amplifier detects a low voltage

alarm.

o If the DC link voltage drops below about 200 V and the power is restored within one second with the
servo-on signal being turned on, the main power undervoltage is detected. If the duration exceeds
one second, the main power undervoltage is not detected.

Even if the main power undervoltage alarm is detected, there is no effect on the servo amplifier.
However, do not repeat to turn the power on or off to start or stop the servomotor.

Repetitive power-on and shutdown will cause breakage to the servo amplifier.

If the operation command is turned off before the power is shut off, the main power undervoltage is not
detected.

Use the parameter PA2_67 (alarm detection at undervoltage) for determining the detection of main
power undervoltage, and PA2_63 (action sequence at main power shutoff) for determining the stop
action at main power shutoff.

If the power is shut off during operation, the servo amplifier turns off ready for servo-on [RDY] to stop
the internal CPU.
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3.4 Operation

3.4.1 Test Operation at Keypad

Using the test operation mode of the keypad, check the motor rotation.

In case of a servomotor equipped with a brake, supply 24 VDC to release the brake.

The motor rotates even without a sequence 1/O signal.

The relevant parameter settings and default values are shown below.

To enable the acceleration / deceleration time with the speed control, set the parameter PA_36
(Acceleration / deceleration selection at speed control) to “1” (enable).

Parameter No. Name Setting range szflilélt Change
PA1_37 Acceleration time 1 0.0 t0 99999.9 [ms] 100.0 Always
PA1_38 Deceleration time 1 0.0 t0 99999.9 [ms] 100.0 Always
PA1_41 Manual feed speed 1 0.01 to (max. speed) [r/min] 100.0 Always

B Test operation at keypad

Follow the procedure below to check that the output shaft of the servomotor rotates.
[11 Use the [MODE/ESC] key to start the test operation mode [F~ 3 {].

[2] The servomotor rotates while the key on the keypad is held down.

SET SET
(1 sec. or over) (1 sec. or over) A *1
— _m ’ " ’ 1" [ N
U I Ry i L | | = U I ]
ESC ESC \/ *2
[ I
N By Y

*1) [During forward rotation ((/\) being pressed)] *2) [During reverse rotation ((\/) being pressed)]

‘j The lit bar turns in CCW direction. D The lit bar turns in CW direction.

After checking shaft rotation in the test operation mode, press the [MODE/ESC] key to return until
[F~3 !]is displayed again.
Unless [F~3 {]is displayed again, rotation with the sequence 1/O signal is impossible.

Notation of key
In this chapter, keys on the keypad may be simply specified as shown below.

e [MODE/ESC] key

, f_:":I'-'Iint ] In case of [MODE] function: MODE

S— In case of [ESC] function: ESC

o [SET/SHIFT] key
In case of [SET] function: SET (1 sec. or above)
In case of [SHIFT] function: SHIFT
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3.4.2 Position Control (Pulse)

The shaft rotation position is controlled under position control according to the pulse input of the servo
amplifier.

The pulse operation procedure is shown below.

- (2) Position control setting
E’:) Position control check —
)

3 (4) Pulse amount check |I——r

v

(1) Pulse setting ‘| i
= H
| £

By

(1) Pulse setting

According to the pulse format of the host pulse generator, enter the following parameters.

No. Name Setting range Default Change
value
0: Differential input, command pulse/direction
1: Differential input, forward/reverse pulse
c d | inout 2: Differential input, A/B phase pulse
omman pulse  inpu ) .
PA1_03 method and form selection | 10: Open collector input, command 1 Power
pulse/direction
11: Open collector input, forward/reverse pulse
12: Open collector input, A/B phase pulse
Number of command input 0: Electronic gear (PA1_06/07) is enabled.
PA1_05 : PUll 64 to 1048576 [pulses]: Number of command 0 Power
pulses per revolution ) Lo
input pulses per revolution is enabled.
pA1_0p |Numerator O of electronic |4, 4194304 16 | Always
gear ratio
PA1 07 Denoml_nator of electronic 1 to 4194304 1 Always
gear ratio

e To assign 4000 pulses per revolution of the servomotor
PA1_05 = 4000
e To connect a 5 mm ball screw directly and change the per-pulse mechanical system traveling
amount to 0.001 mm (18 bits)
Because (5/262144)x(PA1_06/PA1_07) = 1/1000
PA1_05=0, PA1_06=32768, PA1_07 = 625
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(2) Position control setting
The factory shipment settings of the VV type servo amplifier are as follows.
o Assignment of input terminal (CONT input signal)

CONT1: Servo-on [S-ON] (Function No. 1)

CONT2: Alarm reset [RST] (Function No. 11)

CONT3 to CONT24: (No designation)

e Parameter PA1 01: Control mode selection = 0 (position control)

Therefore the power-on state is the position control mode.
CONT1: Turn on servo-on [S-ON] and supply a pulse to turn the motor.

(3) Confirmation of position control

Confirm the position control mode. The third character "P" from the left indicates position control.

SET

(1 sec. or over)
C_rm —> o P
- G, (D D, .
P ) ] B ) 4—ESC N

(4) Confirmation of pulse amount

Issue a pulse from the host controller. Check that the count agrees with that of the servo amplifier.

SET
(1 sec. or over)
- > —
0 g D s — o
ESC
I SHIFT
mimimin
-
I SHIFT
miminin]
oy

The display example for 100000000-pulse is shown.

With A/B phase pulse, four times the pulse count is displayed.
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3.4.3 Speed Control

The shaft rotation speed is controlled in the speed control mode according to the speed command
voltage input [VREF] of the servo amplifier or parameter setting.

If parameter PA1_01 is set at "1," the speed control mode starts after the RDY signal is turned on.
While the manual forward command [FWD] or manual reverse command [REV] signal is turned on, the
motor accelerates and turns at a constant speed, and deceleration starts when the signal is turned off.
Use the ACC (14) input signal to switch the acceleration/deceleration time.

The acceleration/deceleration time follows the parameter setting.

The rotation speed follows the X1 (51), X2 (52) and X3 (53) input signals or speed command voltage
[VREF].

In the below chart, the operation is executed with the speed corresponding to VREF.

First when the X1 signal is turned on, the operation is executed with the speed corresponding to the X1
signal (rotation speed setting in PA1_41).

Then the operation decelerates and stops after turning the FWD signal off.

A
Speed i
|
] ]
| 1
1 P
| |
, ! | >
1 )
| ] ]
[RDY] ON ! : :
! | |
| ! |
1 T !
Zero speed ON ! OFF | |
- | |
Manual forward command  OFF ON i
[FWD] ;
Multi-step speed [X1] OFF ON
VREF voltage Applied

Use parameter PA3_35 to specify the zero clamp level in relation to the [VREF] input.

The following signal is active in the speed control mode.

e Zero speed
The signal is turned on if the feedback speed of the motor (present shaft rotation speed of motor)
falls below a certain value.
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3.4.4 Torque Control

The shaft output torque is controlled under the torque control according to torque command voltage
input [TREF] of the servo amplifier or a parameter setting.

If parameter PA1_01 is set at "2," the torque control mode starts after the RDY signal is turned on.
The torque is output while the manual forward command [FWD] or manual reverse command [REV]
signal is turned on, while the torque is reduced to zero after the signal is turned off.

Torque setting filter
Torque Vo
—>I I<_
-
] ]
| |
) )
[RDY] ON |
Manual forward OFF ON

command [FWD]

TREF voltage Applied

Use parameter PA1_60 to specify the torque setting filter.

The maximum motor rotation speed can be controlled.

Default

No. Name Setting value

Change

0: Parameter (PA1_26)
1: As per multi-step speed selection incl. 0 Power
VREF terminal voltage

Speed limit selection

PA2 56
at torque control

+ The speeds corresponding to multi-step speed selection (X3, X2 and X1) are given with
PA1_41 to PA1_47, or [VREF] terminal.
+ Because the speed control is not performed, the actual speed limit level is different.
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3.4.5 Mode Selection

The operation control mode can be changed with parameter settings shown below and control mode

switching signal.

PA1_01:Control mode Control mode (function No.36)
selection Control mode selection=OFF | Control mode selection=ON
Position control Speed control
Position control Torque control
5 Speed control Torque control

The operation pattern with “5” specified in PA1_01 (speed control < torque control) is shown below.
The command is issued by the voltage input of VREF and TREF.

Forcible push against the
mechanical system

!

A
Speed X
]
|
1 -:'I
: T >
] 1
[RDY] ON | N
| 1
Zero speed ON OFF
_— |
)
Control mode OFF ON
selection

Speed control Torque control

A
v
A
v

To forcibly push against the mechanical system as shown in the figure above, torque limit
should be adopted with a pushing material or the like.
For the torque control, refer to Section 3.4.4.

No control mode switching condition is provided. It can be switched at any time.

When the control mode is “6” (extension mode), the control mode is activated when the zero speed
signal is turned on.
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3.4.6 Extension Mode

Compatible mode with standard type of FALDIC-a Series

If parameter PA1 01 is “6,” operation is made with control signal inputs similar to those of the o Series.

If the pulse operation is performed, pulses are active while "position control" and "pulse ratio 1 (2)" are

turned on.
[S-ON] OFF ON
[RDY] OFF ' ON i
! X
1 1 . ,
About2 ms e—> : ' About 2 ms
Position control ON
Pulse ratio 1 ON
Input . .
enable/disable Disable Pulse enable Disable

B Command pulse multiplication (PA1_01 =0)

Numerator 0 of electronic gear (PA1_06), numerator 1 of electronic gear (PA2_51), numerator 2 of
electronic gear (PA2_52) or numerator 3 of electronic gear (PA2_53) with an input signal can be

selected.

B Position control

The following signals are enabled in the position control mode.

e Zero deviation
The difference between the command position (pulse input) and feedback position (present
motor position) is the deviation. The signal is turned on if the present deviation is below a certain
value. You can check that the motor has reached the command position.

e Zero speed
The signal is turned on if the feedback speed of the motor (present shaft rotation speed of motor)
is below a certain value.

¢ In-position
Parameter PA1_34 to switch between level output and single-shot output can be used. The level
output is the same as the zero deviation signal, The single-shot output is turned on for a certain

time after the zero deviation signal is turned on.
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A
Speed
Zero deviation ON OFF
Zero speed ON OFF
In-position ON OFF
(level) _—
In-position OFF ON

(single shot)
«—»!' PA1_34

+ The single-shot output is forcibly turned off if the zero deviation signal is turned off.

¢ Deviation clear
The difference between the command position (pulse input) and feedback position (present
motor position) is the deviation.
Issue a deviation clear signal to zero the internal deviation. The command position becomes the
same as the feedback position.
Deviation clear is always effective and active even during rotation.
Either edge or level can be selected with parameter PA3_36 to switch the input format of the
deviation clear signal.

Because the deviation is forcibly zeroed, the motor is stopped.

To perform homing and interrupt positioning, select the extension mode. For details, refer to the

following pages.
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3.4.7 Homing

When in-position [INP] is turned on, activation of the homing command [ORG] starts a homing motion.

Enter parameters PA2_06 through 18 and 24 to configure the homing pattern.

Speedﬂ Homing speed
i Homirjg
E creeping speed Shift amount for
! homing
i : : > Time
[RDY] I S —
[INP] ON OFF | ON
nero orr || on [“orr
Homing completion::: J: OFF i i i Iﬂ
[ORG] OFF | ON | OFF
LS] OFF L on | OFF
Encoder Z-phase ﬂ:_ J'r N _:L Jr  OFF OFF
ON

For details of the homing pattern settings, refer to “CHAPTER 4 PARAMETER.”

The homing motion can be interrupted with forced stop [EMG].

— | The in-position [INP] signal shown in the figure assumes the level output mode.
Note | If positioning completion single shot output is selected at the parameter PA1_33, check for
- stoppage with an external circuit before executing operation.
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3.4.8 Interrupt Positioning

Turn interrupt input enable signal on during operation with a forward [FWD] or reverse [REV] command

to start to move by an interrupt traveling unit amount, which is specified at parameter PA2_20, at the

activating edge (OFF-to-ON transition) of the interrupt input.

The function is enabled in the operation with positioning data.

(1) Position control, FWD/REV operation

A Interrupting traveling unit amount (PA2-20)
Speed
> Time
[RDY] ON !
[INP] ON l OFF : ON OFF
[FWD] OFF ON : OFF ON
[X3, X2, X1] [ON, OFF, OFF]
Interrupt input enable OFF | E ON
Interrupt input OFF ON | OFF ON OFF
Disabled
Interrupt positioning detection OFF | ON
(2) Positioning data operation
Interrupting traveling
Speed unit amount ( PAZ%
v Time
Start positionin i
P g OFF ON OFF ON
AD 3 ~ADO >< ><
Interrupt input enable OEF T\ ON
; | Disabled 5
Interrupt input ' OFF @ OFF |ON OFF
In-position ﬂ OFF ON | OFF
Interrupt positioning detection OFF | ON l
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(1) After the interrupt input enable signal is turned on, the activating edge
(OFF-to-ON transition) of the first interrupt input is enabled.
(2) Allocate the interrupt input to the CN1 terminal of CONT1 to 5.
e Generally, the sequence input and output signals are recognized in about
the 1 to 2 ms by the software, however, the interrupt input detects the signals by the
hardware. Therefore, delay in signal detection (about 0.05 ms) occurs only with

the filter circuit of CONT1 to 5.

(3) The in-position [INP] signal shown in the figure assumes the level output mode.
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3.4.9 Torque Limit

Torque limit is always enabled in the position control, speed control and torque control mode.
If the torque is limited under position or speed control, the designated position or designated speed
may not be achieved.
This function is enabled during positioning data operation.
(1) Position/Speed control
The following limits can be set through combination of the "torque limit 0" and "torque limit 1"

sequence inputs.

Torque limit 1 | Torque limit 0 Torque limit
OFF OFF Value set at PA1_27 and PA1_28
OFF ON Smaller value between torque command voltage [TREF] and
PA1_27 (PA1_28)
ON OFF Smaller value between PA1_27 (PA1_28) and PA2_58
ON ON Smaller value between torque command voltage [TREF] and

PA2_58

If neither "torque limit 0" nor "torque limit 1" is used, PA1_27 and PA1_28 are enabled.

(2) Torque control
Forward rotation torque limit PA1_27 and reverse rotation torque limit PA1_28 are always enabled
under torque control.
The output torque is in proportion to the voltage applied at the torque command voltage [TREF]
terminal.

(3) Forced stop

The torque limit in forced stop follows parameter PA2_60.
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3.4.10 Positioning Data Operation

Enter “1” to parameter PA2 40 (internal positioning data selection) to perform positioning data

operation. PTP (point-to-point) positioning operation is made according to Di/Do signals or commands
sent via RS-485 communications.

When in-position [INP] is active, enter the desired positioning address (ADO to AD3) and turn start
positioning [START] on (activating edge) to execute positioning.

The positioning data can be registered with the PC Loader or keypad (front panel of amplifier) or
through teaching. To enable positioning data operation, you can allocate “77” (positioning data
selection) to a CONT signal and turn the signal on.

For details, refer to “CHAPTER 12 POSITIONING DATA.”

A
Speed
Stalng still timer StlandI still timer
Positioning data Th <
No.7 L |
U] ]
X X >Time
[RDY] ON
[INP] ON ’ OFF ON ’ ON
M code output I FF >< , 7 ><15
Positioning I I
address >< ! 7 >< ! 15

[START] OFF ON OFF ON OFF

Operation 3-19




CHAPTER 3 OPERATION

3.4.11 Immediate Value Data Operation

To enable operation with immediate value data, enter “0” to parameter PA2 40 (internal positioning

data selection), or enter "1" to that parameter and "3" (immediate value data operation) to parameter

PA2 41 (sequential start selection). Point-to-point (PTP) positioning operation is made according to

commands sent via RS-485 communications. When In-position [INP] is active, enter desired
positioning data and so on and turn start positioning [START] on (activating edge) to execute
positioning.

To enable immediate value data operation, you can allocate “77” (positioning data selection) to a CONT
signal and turn the signal off. Use the Modbus-RTU protocol. (Immediate value data operation is
impossible with the PC Loader protocol.)

For details, refer to “CHAPTER 13 RS-485 COMMUNICATIONS”

A
Speed
Immediate value data 1 Immediate value data 2\i )
Y 1 »>Time

! : ! :
[RDY] i ___ON ! ! !
[INP] ON | OFF ON ON
M code output FF

____><___

Immediate value data>< Immediate value data 1 Immediate value data 2
[START] OFF ON OFF ON | OFF

To perform immediate value data operation with the Modbus-RTU protocol in a system
— — | consisting of two or more servo system axes, you can use broadcasting to start multiple

HIDt axes simultaneously, so that pseudo interpolation operation is realized.

For details, refer to “CHAPTER 13 RS-485 COMMUNICATIONS.”
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3.4.12 Interrupting/Stopping Operation

The following input signals interrupt or stop each operation.
- Servo-on [S-ON]
+ +OT/-0T
+ Forced stop [EMG]
+ Pause
+ Positioning cancel

+ Deviation clear

* Free-run

(1) Servo-on [S-ON]
If servo-on [S-ON] is turned off during motor rotation, operation is stopped and the motor is stopped
according to the setting of parameter PA2_61 (action sequence at servo-on OFF). If immediate

deceleration is selected, deceleration is made at the torque specified in parameter PA2_60 (third

torque limit).
A
Speed
i
T > Time
[RDY] ON ' OFF
[INP] OFF i | ON
Zero deviation OFF i ON
Zero speed OFF i ON
[S-ON] ON OFF

(1) If “free-run at deceleration” is selected at parameter PA2_61 (action sequence at
servo-on OFF), the motor coasts for a while due to inertia.

B (2) The in-position [INP] signal shown in the figure indicates the state in the level

Noté output mode.

- (3) If the forward rotation torque limit (parameter PA1_27) or reverse rotation torque
limit (PA1_28) is smaller than the third torque limit (parameter PA2_60), the

torque settings of the forward torque limit and reverse torque limit are effective.
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(2) +OT/-OT / positive software OT / negative software OT
If +OT or -OT is detected during motor rotation (inactive due to normally closed contacts) or
positive software OT or negative software OT is detected, operation is stopped and immediate

controlled stop is caused according to the torque specified in parameter PA2_60 (third torque

limit).
When +OT is detected with hardware: When +OT is detected with software:
Automatic operation setting parameter
Positive Software OT detection position
(PA2_26)
A A l
Speed Speed
'\ «— PA2_60 '\ — PA2_60
1 1
1 1
i , > Time i , > Time
[RDY] ON g [RDY] ON ¥
- T - T
[INP] OFF 1| ON [INP] OFF ! LON
Zero deviation OFF | . ON Zero deviation OFF . ON
Zero speed OFF i ON Zero speed OFF i ON
OT detection OFF ON OT detection OFF ON
+OT detection OFF ON +OT detection OFF ON
+OT ON OFF

(1) OT detection, +OT detection and -OT detection do not turn on if OT detection at
homing is reverse. In addition, deceleration follows the setting of parameter
PA2_18 (selection of operation at OT during homing).

—— | (2) The in-position [INP] signal shown in the figure indicates the state in the level

Note

- output mode.

(3) If the forward torque limit (parameter PA1_27) or reverse torque limit (PA1_28) is

smaller than the third torque limit (parameter PA2_60), the torque settings of the

forward torque limit and reverse torque limit are effective.
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(3) Forced stop [EMG]
If forced stop [EMG] is detected during motor rotation, operation is stopped and immediate
controlled stop is caused according to the torque specified in parameter PA2_60 (third torque limit).
While forced stop [EMG] is detected, the motor is stopped at the zero speed and the current

position is not retained.

A
Speed
\ — PA2 60
|
i : > Time
[RDY] ON | OFF
[INP] OFF 1 | ON
Zero deviation OFF i ON
Zero speed OFF E ON
detection OFF | _ON
Forced stop [EMG] ON OFF

(CONT1 to 5)

(1) Forced stop [EMG] is a normally closed contact signal if it is allocated to CONT 1
to 5 signals.

B (2) The in-position [INP] signal shown in the figure indicates the state in the level

Noté output mode.

- (3) If the forward torque limit (parameter PA1_27) or reverse torque limit (PA1_28) is
smaller than the third torque limit (parameter PA2_60), the torque settings of the

forward rotation torque limit and reverse rotation torque limit are effective.
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(4) Pause

If the pause signal is turned on during homing, interrupt positioning, positioning data operation or
immediate value data operation, operation is interrupted and the motor is stopped while the signal
remains turned on. After the signal is turned off, the operation continues. In-position [INP] is not
turned on in a pause.

A
Speed \
i
: : : : > Time
[RDY] L loN !
[INP] OFF | ON_
Zero deviaton ~ OFF ON OFF | ON
Zero speed OFF oN |  OFF | on
Pause OFF ON OFF

Note

(1) Acceleration/deceleration follows the settings of parameters PA1_37 through 40
and the state of input signal ACCO, or the settings of acceleration/deceleration
time data.

(2) The in-position [INP] signal shown in the figure indicates the state in the level
output mode.

(5) Positioning cancel

If the positioning cancel signal is turned on during motor rotation, operation is stopped and
controlled stop is caused according to the deceleration time setting. While the positioning cancel
signal remains active, homing, interrupt positioning, positioning data operation or immediate value
data operation does not start.

The signal is enabled for speed operation and pulse operation.

A
Speed .

i

: : > Time
[RDY] ON :
[INP] OFF | ON
Zero deviation OFF | ON_
Zero speed OFF E Iﬂ
Positioning cancel OFF ON

Note

(1) Acceleration/deceleration follows the settings of parameters PA1_37 through 40
and the state of input signal ACCO, or the settings of acceleration/deceleration
time data.

(2) The in-position [INP] signal shown in the figure indicates the state in the level
output mode.
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(6) Deviation clear

If the deviation clear signal is detected during motor rotation, operation is stopped and immediate
controlled stop is caused according to the selected torque limit. (The maximum torque is assumed
if parameter setting is selected with the default setting). If “1” (level signal) is selected for parameter
PA3_36 (deviation clear input form), the motor is stopped at the zero speed and the current
position is not retained while the deviation reset signal remains active.

A
Speed
i
x > Time
[RDY] ON ¥
[INP] OFF | ON
Zero deviation OFF i ON
Zero speed OFF i ON
Deviation clear OFF ON

The in-position [INP] signal shown in the figure indicates the state in the level output
mode.

Note

(7) Free-run
While the free-run signal is turned on, outputs of the servo amplifier are turned off and the
servomotor coasts to stop (at zero torque). (The motor rotation is not controlled.) If the free-run
signal is turned on during motor rotation, operation is stopped and the motor keeps rotating due to
the inertia of the load.

\

/
Speed —\2

i : > Time
[RDY] ON OFF IOL
[INP] OFF i ON
Zero deviation ~ OFF ON
Zero speed OFF E i ON
Free-run OFF ON F
Nc_)té In regular case.s, free-ruh is not u§ed for ve.rtical travelir.1.g ma.chines. If the function is
) used for a vertical traveling machine, examine adaptability with the brake carefully.

In addition to operation stop and interruption caused by input signals, detection of an alarm causes
the operation to be stopped. The stopping motion upon an alarm follows the setting of parameter
PA2_62 (serious alarms: fixed at free-run).

Operation 3-25



CHAPTER 3 OPERATION

(8) Positive limiter detection / negative limiter detection
If the target position is set with overshooting positive/negative limiter detection value, operation is
canceled before reaching to the target positon and stopped at positive/negative limiter detection
position.

Limiter detection signals are turned on after the stopping.

A
Speed I .
I\ Positioning setting parameter
'\ Positive limit detection position (PA2_28)
3 |
1
: ; > Time
[RDY] ON o
[INP] OFF ON
Zero deviation OFF i ON
Zero speed OFF i ON
Limiter detection OFF ON

(1) Acceleration/deceleration follows the settings of parameters PA1_38 and 40 and
the state of input signal ACCO, or the setting of deceleration time data.

B (2) During pulse operation, the motor is stopped at the limiter detecting position

Noté when the pulse input position reaches the limiter detecting position. The stopping

- motion follows the torque limit specified in a parameter.

(3) The in-position [INP] signal shown in the figure indicates the state in the level

output mode.
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CHAPTER 4 PARAMETER

4.1 Parameter Division

/I\ CAUTION
e Never add an extreme change to parameters. Otherwise machine motion will become
unstable.
Risk of injuries
Parameters of the ALPHAS smart servo amplifiers are divided into the following setting items according
to the function.
Parameter setting item Major description Re.
page
Basic parameters Be sure to check or enter these parameters 4-2
(No.PA1_01 to 50) before starting operation.
Control gain and filter setting parameter | Use to adjust the gain manually. 4-26
(No.PA1_51to 99)
Automatic operation setting parameter |Use to enter or change the positioning 4-37
(No.PA2_01 to 50) operation speed and homing function.
Extended function setting parameter Use to enter or change the extended 4-75
(No.PA2_51 to 99) functions such as the torque limit.
Input terminal function setting parameter | Use to enter or change input signals of the 4-89
(No.PA3_01 to 50) servo amplifier.
Output terminal function setting Use to enter or change output signals of the
parameter servo amplifier. 4-95
(No.PA3_51t0 99)

4.2 Basic Parameters

—— | Parameters marked "O" in the "Power" field are enabled after the power is turned off
Note | then turned on again. (Check that the display (7-segment display) on the servo amplifier
- is unlit when the power is turned off.)

4.2.1 List (PA1_0O0O)

Record of
P'Xo{ Name Default value | Power Control mode reference
- Position | Speed | Torque value
01 Control mode selection 0 o O O O
02 |INC/ABS system selection 0 O O O O
03 Command pulse input method and form 1 o o i i
selection
04 Rotation direction selection 0 O O O O
05 Numbgr of command input pulses per 0 o o } )
revolution
06  |Numerator 0 of electronic gear 16 - ©) - -
07 |Denominator of electronic gear 1 - O - -
08 |Number of output pulses per revolution 2048 O O O O
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Record of
P'\,i\c;' Name Default value | Power Control mode reference
- Position | Speed | Torque value
Denominator of electric gear for output
10 pulses 16 O O O O
Output pulse phase selection at CCW
11 rotation 0 o O © ©
12  |Z-phase position offset 0 O O O O
13 |Tuning mode selection 10 - O O -
14 |Load inertia ratio 1.0 - O O -
15  |Auto tuning gain 1 12 - ©) (@) -
16  |Auto tuning gain 2 4 - O - -
20 |Easy tuning: stroke setting 2.00 - O O O
21 Easy tuning: speed setting 500.00 - O O O
22 |Easy tuning: timer setting 1.500 - @) (@) O
23 |Easy tuning: direction selection 0 - O O O
Max. rotation speed 6000.00
25 |(for position and speed control) (GE%SYC’ - O O -
750 W or
less)
26 Max. rotation speed 5000.00 o
(for torque control) (GYC,GYS B h B
1 kW or more)
3000.00 (GYG)
27 Forward rotation torque limit 300 - O O O
28 |Reverse rotation torque limit 300 - O O O
29 |Speed coincidence range 50 - O O -
30 |Zero speed range 50 - O O O
31 Deviation unit selection 0 - O - -
32  |Zero deviation range/In-position range 100 - O - -
33 |In-position output format 0 O O - -
In-position minimum OFF time/ Single shot
34 ON time 20 B O B B
35 |In-position judgment time 0 - O - -
Acceleration / deceleration selection at
36 speed control 0 B - O O
37 |Acceleration time 1 100.0 O O O
38 |Deceleration time 1 100.0 O O O
39 |Acceleration time 2 500.0 O O O
40 |Deceleration time 2 500.0 O O O
Manual feed speed 1 for position and speed control/
41 speed limit 1 for torque control 100.00 © o o
Manual feed speed 2 for position and speed control/
42 speed limit 2 for torque control 500.00 o o o
Manual feed speed 3 for position and speed control/
43 speed limit 3 for torque control 1000.00 © © ©
Manual feed speed 4 for position and speed control/ _
44 speed limit 4 for torque control 100.00 © © o
Manual feed speed 5 for position and speed control/
45 speed limit 5 for torque control 100.00 © o o
Manual feed speed 6 for position and speed control/
46 speed limit 6 for torque control 100.00 o o o
Manual feed speed 7 for position and speed control/
47 speed limit 7 for torque control 100.00 © © ©

Parameters marked "O" in the table are enabled in the corresponding control mode.
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4.2.2 Description of Each Parameter

PA1_01 Control mode selection

No. Name Setting range Default Change
value
0: Position  1: Speed  2: Torque
Control mode 3: Position < speed 4: Position < torque
01 ; : 0 Power
selection 5: Speed < torque 6: Extension mode
7: Positioning operation

Specify the desired control mode in the parameter with a value.
To switch during operation, change over the control mode selection of the CONT input signal.
For details, refer to the table below.

Control mode
Reference value of PA1_01
(control mode selection) Control mode selection = Control mode selection =
OFF ON
0 Position control
1 Speed control
2 Torque control
3 Position control Speed control
4 Position control Torque control
5 Speed control Torque control
6 Extension mode
7 Positioning operation mode

(1) If PA1_01 (control mode selection) is between 0 and 5

Change over the control mode selection (sequence input signal) to change the control mode even
during operation.

Position control can be made only during pulse operation and homing.

For the transition of the control mode, see the figure below.

Pulse operation, Homing

Position control

Control mode switch If the reference value is Control mode switch
(36) : ON/OFF between 3 and 5, you can (36) : ON/OFF
use CONT to switch even
during operation.

Speed control Torque control

Analog speed command Torque control operation
operation
Manual operation
Multi-step speed operation

Control mode switch (36) : ON/OFF
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[Example] The operation pattern of control mode selection 3 (position < speed) is shown in the figure

below.
Speed
. Manual operation Manual operation

Operatlon mode ‘ Pulse (analog speed) (Multi-step speed)

Servo-on

[S-ON] OFF ON
Control mode
selection ON OFF ON OFF

Manual forward rotation

[FWD] or manual OFF ON OFF ON OFF

reverse rotation [REV]

Multi-step speed
> OFF ON OFF

Pulse

command

Analog speed ‘

(2) If PA1_01 (control mode selection) is 6

This control mode is compatible with that of the existing a Series.
The power-on state is the speed control mode (see the figure below).
To perform homing and interrupt positioning, select this mode.

Speed control

7 Freerun ) "
i )|
Under speed control \__ (nodriving force) ) Position control

# ; Servo (1) —
Forward command (2)
@) OFF

;
Reverse command /
/

/N OFF 0N

Position control (37) / Command pulse ratio 1 (27)

(speed control) Command pulse ratio 2 (28)

L Being stopped Forward command )

Torque control (38)  OFF T l ON D — (position control) Reverse command  (3)
OFF Homing (5)

Being stopped Interrupt input enable  (48)
M \ Interrupt input (49)

Forward command (2)
Reverse command (3)
OF ON
ON OFF
Torque control < Manual feed >
)

Interrupt positioning )
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(3) If PA1_01 (positioning operation mode selection) is “7”

Positioning (positioning data operation, immediate value data operation and homing) can be made.
The position control mode is selected immediately after the power is turned on (see the figure
below).

Speed control

7 Freern .
Under speed control !\\ (no driving force) /x Position control
; Servo (1) .
ON OFF / Forced stop (10) Pulse positioning

Forward command (2)
Reverse command (3) OFF/ / ON

Being stopped Position control (37) /

(speed control)

ON
_— Being stopped
Torque control (38)  OFF T l ON ‘T (position control)

Being stopped
(torque control)

Command pulse ratio 1
Command pulse ratio 2

' T

(2
(2
Forward command 2
Reverse command 3
Homing 5
Interrupt input enable (41
Interrupt input (4

ﬁ\ ON
ON OFF

Torque control < Manual feed >

Under torque control Positioning ( Homing >
C Interrupt positioning >

Forward command (2)
Reverse command (3)
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PA1_02 INC/ABS system selection

Default

No. Name Setting range value

Change

INC/ABS selection | 0: Incremental system 1: Absolute system
02 2: Non-overflow absolute system (not detect the 0 Power
multi-turn overflow)

Select either the relative position (incremental) system or absolute position system.

Reference Function Description
value
0 Relative position The current position is lost after the power is turned off.

(incremental) system Homing must be performed again.

The current position is stored in memory even after the
power is turned off. Homing is unnecessary. You can

1 Absolute position operate in the limited range. If the operation range is
system exceeded, an alarm and stoppage are caused.

(Operation range: between -32767 and +32766 revolutions
of motor shaft)

The current position is stored in memory even after the
power is turned off. Homing is unnecessary.
Non-overflow absolute |Because there is no limit in the operation range, this

> system system is best for the control of the rotating body. (The
(not detect the multi-turn data over flow alarm is not detected.)
multi-turn overflow) Multi-rotation data should be processed at the host

controller suitably.

Specify so that the ratio of PA1_06 to 07 = 2"/1.

To establish an absolute position system, set this parameter at "1" or "2." In addition, install the

optional absolute backup battery.

Because a multi-turn data over flow alarm (dL1 alarm) is detected when the power is turned on,

perform position presetting to remove the alarm and start operation.

e To use in an absolute position system, refer to "CHAPTER 11 ABSOLUTE POSITION
SYSTEM."

B Notes for setting the endless absolute system

<Notes regarding settings>

1) Set the electronic gear so that it obtains: PA1_06/07 =2 n (n = 2)
The absolute system encode works as a 34-bit ring counter consisting of 18-bit single-turn
counter and 16-bit multi-turn counter. On the other hand, as the current position output to the
host device via Modbus-RTU is given a 32-bit data, the size must be matched each other using
the electronic gear setting.

2) Set the parameter PA2_25 (position command format) to "0" (normal PTP).
If set to "1" (endless), current position is reset (but the multi-turn data of the encoder is not
cleared) every time the positioning operation (positioning data operation and immediate value
operation) is started. Therefore, it will be difficult to recognize the current positions from the
host device.

<Notes regarding functions>

1) The following functions are disabled: hardware OT, software OT and limiter detection.
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<Notes regarding operations>

1) The positioning command range when the absolute system position command format is
selected is;

34 bits 1 34 bits 1
" | electronicgearr ' 2 to electronic gear* 2

2) The positioning command range when the incremental system position command format is
selected is;

34 bits ] 34 bits p
“| electronic gear* to electronic gear*

PA1_06 (numerator of electronic gear)
PA1_07 (denominator of electronic gear)

*) electronic gear =

3) Do not apply the immediate value continuation operation.
If applied, the positioning after continuation will rely on the calculation timing if operation is shifted
to continuous motion around the time when the multi-turn data is about to overflow.

4) Do not apply the immediate value change function.

¢ When using the absolute position system, refer to "CHAPTER 11 ABSOLUTE POSITION
SYSTEM."

PA1_03 Command pulse input method and form selection

No. Name Setting range Default Change
value
Comrr_land 0: Differential input, command pulse/direction
pulse input 1: Differential input, forward/reverse pulse
method and . o
03 |form selection 2: Differential input, A/B phase pulse y Power
10: Open collector input, command pulse/direction
11: Open collector input, forward/reverse pulse
12: Open collector input, A/B phase pulse

This parameter is enabled only under position control.

You can select the signal format of the command pulse input terminal.

The pulse format of the command pulse input terminals [CA], [*CA], [CB] and [*CB] of the servo
amplifier can be specified.

The maximum input frequency is 1.0 MHz at differential input or 200 kHz at open collector input.
However, enter each signal so that the following conditions are satisfied (the same signal conditions
apply to CA, *CA, CB and *CB).

In case of A/B phase pulse, the rising or falling edge of the A-phase signal or B-phase signal is counted
as a single pulse, so that a single-pulse input is equivalent to four pulse counts.
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B Differential input, command pulse/direction (reference value of parameter 03: 0)

The command pulse indicates the rotation amount (CA, *CA), while the command sign (CB, *CB)
indicates the direction of rotation.

If (CB) is at the low level and (*CB) is at the high level, a forward direction command is issued.

Forward rotation command Reverse rotation command
1,13, 2

CA ?Szzz,,,jz‘i\,,z‘i AN NSNS 112100 ([nsec]
{ 4 t2<100[nsec]
o N\ N\l B2
el t4=480[nsec]
w0 t6=500[nsec]
cB s t72500[nsec]
t8=100[nsec]

*CB

Arrow marks "t|" in the figure above indicate the pulse count timing.

B Open collector input, command pulse/direction (reference value of parameter 03: 10)

The command pulse indicates the rotation amount (CA, *CA), while the command sign (CB, *CB)

indicates the direction of rotation. If (CB) is at the low level and (*CB) is at the high level, a forward
direction command is issued.

Forward rotation command Reverse rotation command

4 t1=0. 2[ i sec]

< *CA o on/—Non/ N/ v/ Neon/Naw/ 12=0. 2[ u sec]

)13 ]| 12 X6, 117, t322[ 1 sec]
' ' »—4‘&
0B sox t422[ u sec]
< 108 oN t6=2. 5[ u sec]
t722.5[ u sec]
"ON" specified in the figure above indicates activation of the transistor, which t8=<0.2[ u sec]

means a low signal level.
Arrow mark " | " in the figure above indicates the pulse count timing.

B Differential input, forward/reverse pulse (reference value of parameter 03: 1)

The forward rotation pulse (CA, *CA) indicates the rotation amount in the forward direction, while
the reverse rotation pulse (CB, *CB) indicates that in the reverse direction.

Forward rotation command Reverse rotation command
1,13 t2 t5
) S NP
CA 105:7:7”jfﬁ,\;[,,, _
—Eé: L t1=100[nsec]
*CA t2=100[nsec]
t3=480[nsec]
N\ L t4=480[nsec]
I:é : o8 t5>500[nsec]
*CB

Arrow marks "1|" in the figure above indicate the pulse count timing.
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m  Open collector input, forward/reverse pulse (reference value of parameter 03: 11)

The forward rotation pulse (CA, *CA) indicates the rotation amount in the forward direction, while
the reverse rotation pulse (CB, *CB) indicates that in the reverse direction.

Forward rotation command Reverse rotation command
t4 . to
*CA 40y ’

)< 108 —— O]\ O/ NN t1=0. 2[ i sec]
t1) 18] r2 t2=0. 2[ u sec]

+CB t3=2[ u sec]

< ON ON ON t422[ u sec]
t5=2. 5[ u sec]

"ON" specified in the figure above indicates activation of the transistor,
which means a low signal level.
Arrow mark " | " in the figure above indicates the pulse count timing.

m Differential input, A/B phase pulse (reference value of parameter 03: 2)

The A-phase signal (CA, *CA) and B-phase signal (CB, *CB) indicate the direction of rotation and
rotation amount, respectively. Each edge of the A-phase and B-phase signals corresponds to one
pulse. (It is four-fold frequency in the amplifier.)

Forward rotation command Reverse rotation command
T, 13, t2
gw D m—t 4\ 4\

CA M= 7"\E[ 777 R A t1=100[nsec]
“%: t2=100[nsec]
*CA /] N/ _/ \_/ t3=480[nsec]
oo J;t_ﬂ ﬂ?_ P, t4=480[nsec]
e R TSSEY/aRSA P VS AR VI AR VS t9=500[nsec]
t10=500[nsec]

*CB N\ / \ / N\ / \ /

Arrow marks "1|" in the figure above indicate the pulse count timing.

B Open collector input, A/B phase pulse (reference value of parameter 03: 12)

The A-phase signal (CA, *CA) and B-phase signal (CB, *CB) indicate the direction of rotation and
rotation amount, respectively. Each edge of the A-phase and B-phase signals corresponds to one
pulse. (It is four-fold frequency in the amplifier.)

Forward rotation command Reverse rotation command
t4
*CA g0y == t1=0. 2[ i sec]
108 N/ NN/ i) NN/ - NONS =
i< 12=0. 2[ u sec]
1] t3 ]| t2
CB )Lz gﬂo t3§2[usec]
*CB g0y - t4=2[ u sec]
< 108 NON/ - ON NON/————-NcON/ =
19=22. 5[ i sec]
"ON" specified in the figure above indicates activation of the t10=2. 5[ u sec]
transistor, which means a low signal level.
Arrow mark " | " in the figure above indicates the pulse count timing.
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PA1_04 Rotation direction selection

No. Name Setting range Default Change
value
04 Rotation direction | 0: CCW rotation at forward command 0 Power
selection 1: CW rotation at forward command

This parameter keeps consistency between the direction of rotation of the servomotor and the traveling

direction of the machine.

In case of operation with pulse
The direction of rotation caused upon an input of a forward rotation pulse and high level command
sign or a B-phase pulse lead pulse with A / B phase pulse becomes the forward direction, making
the servomotor rotate forward.
To switch the phase of the output pulse, select the phase of counterclockwise (CCW) rotation of
the servomotor.

In case of operation with speed command voltage
The direction of rotation caused by a positive speed command voltage in a forward command
(FWD) signal is the forward direction, causing the servomotor to rotate forward.
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B Forward/Reverse rotation Forward

The servomotor rotates forward if it rotates counterclockwise (CCW: rotation
figure on the right) when the output shaft is viewed from the front.

Clockwise rotation is reverse rotation.

PA1_05 Number of command input pulses per revolution

No. Name Setting range Default Change
value
Number of command 0: Electronic gear ( PA1_06/07) is enabled
05 |input pulses per 64 to 1048576 [pluse]: Number of command 0 Power
revolution input pulses per revolution is enabled.

This parameter is enabled only under position control.

Enter the number of command pulses necessary to rotate the servomotor a full turn.

The setting range is 64 to 1048576 pulses. However, if the end of the model number of the servomotor
is "HB2" (18-bit encoder), the maximum value is 262144 pulses.

With the default value ("0"), the settings of PA1_06 and _07 (electronic gear numerator and
denominator) are enabled.

PA1_06 Numerator O of electronic gear, PA1_07 Denominator of electronic gear

No. Name Setting range Default Change
value

06 |Numerator 0 of electronic gear |1 to 4194304 16 Always

07 |Denominator of electronic gear |1 to 4194304 1 Always

These parameters are enabled only under position control.

With these parameters, the traveling amount of the mechanical system per each command pulse is
adjusted to a unit amount.

If parameter PA1_05 is "0," the settings of these parameters are enabled.

The following equation is used to calculate.

B Equation of numerator 0 of electronic gear and denominator of electronic gear

Cancel down so that numerator 0 divided by the denominator of the electronic gear is an integer
(4194304 or less).

(Traveling amount of mechanical system per servomotor revolution) Numerator 0 of electronic gear
X = (Unit amount) *

Number of encoder pulses * Denominator of electronic gear

* The unit amount is the machine travel amount to one command pulse. Its unit is [unit].(mm/pulse.
degree/pulse = [unit])

* The number of encoder pulses is 262144 for an 18-bit encoder or 1048576 for a 20-bit encoder.

Numerator O of electronic gear Number of encoder pulses .
= % (Unit amount)

Denominator of electronic gear (Traveling amount of mechanical system per servomotor revolution)
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B Entering from PC Loader

Use the "Mechanical settings calculation(T)" button provided at the lower part of the parameter
editing screen (PA1: Basic setting) of PC Loader to specify the electronic gear simply.

Ball screw | Rack and pirion | Comveyer | Chan | Table | Feed rol |

~Servo Motor Encoder ~Set Machine Constitution Ball screw setting
Resoluti Mator Rotati H H
& 0o (et O) | { S Enter the specifications of the
 18bit (252144 pulsefrav])(C) ] i SR . .
P —— ot Goart machine to automatically
© 16hit (FSS36[pulsefrev])(A) Gear ratio:1/1 .
C Otter®) S calculate the settings.
Foon =1 [oukefrer]
=l ‘ .
o) Emeiay Parameters grouped according

~Set Unit

Set Gear2(R) <+—
Set Gear1(Q)

Min, Set Unit
© 1
 0.1(1)

< 001E)
 0,001(3)
 0.0001(4)
 0.00001(5)

to each mechanical
configuration helps you enter
simply.

© inch(1)

 deg(D)

oK Cancel(Q)

[Example of calculation of electronic gear ratio]

To connect the ball screw (lead 10 mm) directly to the output shaft of the servomotor and set the
unit amount at 1/100, the number of encoder pulses (20 bits) is 1048576 rev.

- -

e —

(Traveling amount of mechanical system per servomotor revolution) Numerator 0 of electronic gear
x (Unit amount)

1048576 pulses/rev Denominator of electronic gear
10 mm Numerator 0 of electronic gear
x = 1/100
1048576 pulses/rev Denominator of electronic gear
Numerator 0 of electronic gear 1048576 pulses/rev 131072
= 1/100 X =
Denominator of electronic gear 10 mm 125

Therefore numerator 0 and denominator of the electronic gear are 131072 and 125, respectively.

If the traveling amount of the mechanical system per 0.01 mm per pulse
servomotor revolution includes &, you can approximate

to 355/113.

.. | The number of output pulses is irrelevant to command

Hint ) N J
= pulse correction.

A/ B phase pulse in B-phase advance are output

according to the reference value of PA1_08 (number
of output pulses per revolution) during forward rotation of the motor shaft.

~
10 mm per 1000 pulses
(one full motor revolution)
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PA1_08 Number of output pulses per revolution

No. Name Setting range ?/Zflilélt Change
Number of output | 0: Electronic gear (PA1_06/07) is enabled.

08 |pulses per 16 to 262144 [pulses]: Number of output pulses per| 2048 Power
revolution revolution is enabled.

Enter the number of pulses output per motor rotation from pulse output terminal (A-phase or B-phase).
As the output format applies A/B phase pulse, the setting range is set as follows (multiply by 4 on the
host side).

20-bit motor: 16 to 262144 pulses, 18-bit motor: 16 to 65536 pulses

If the reference value is other than 0, the Z-phase output synchronizes with the A-phase output, and an
output having the same pulse width as that of the A-phase is obtained.

With default value "0," settings of parameters PA1_09 and _10 are followed.

PA1_09 Numerator of electric gear for output pulses
PA1_10 Denominator of electric gear for output pulses

No. Name Setting range E:glilé" Change

09 Numerator of electric gear for 1 to 4194304 1 Power
output pulses

40 |Denominator of electric gear for |, 1104304 16 Power
output pulses

Specify the ratio of the output pulse per revolution of the servomotor.

If parameter PA1_08 is "0," settings of these parameters are enabled.

Calculate according to the following equation.
In case of an 18-bit encoder, specify "1/32" to output 2048 (65536 x 1/32) A-phase and B-phase
pulses per revolution.

+ The Z-phase output is issued asynchronously to the A- and B-phases at a constant pulse width of
125ps.
Enter parameters so that PA1_09 < PA1_10. If PA1_09 > PA1_10, the division ratio is 1.

PA1_11 Output pulse phase selection at CCW rotation

No. Name Setting range szflilélt Change
Output pulse phase 0: B-phase pulse lead at CCW rotation

11 |selection at CCW 1: A-phase pulse lead at CCW rotation 0 Power
rotation

The phase of the output pulse of the servomotor is adjusted to the traveling direction of the machine.
Select the phase of forward rotation (CCW rotation) of the servomotor.
The pulse is output at connector CN1 (FFA, *FFA, FFB and *FFB).

- If the reference value is 0

A-phase J ‘
B-phase B P

- If the reference value is 1

A-phase ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

Bphase | [ L [ [
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PA1_12 Z-phase position offset

No. Name Setting range ?/Zflilélt Change
Z-phase position |20-bit PG : 0 to 1048575 [pulses]
12 Joffset 18-bit PG : 0 to 262143 [pulses] 0 Power

The Z-phase output position shifts. The Z-phase output position shifts in the CCW direction by the
specified pulse amount. For servomotors having "HB2" at the end of the model name (18-bit encoder),
the maximum value is 262143 pulses.

This parameter is irrelevant to the rotation direction selection (parameter PA1_04).

The Z-phase used for homing is also the position that is offset with this parameter.

W Z-phase output position (20-bit encoder)
« If the Z-phase position offset is 0 - If the Z-phase position offset is 262144

262144 pulses
1048576 pulses/rev

= 0.25rev

Z-phase position *

l

Motor shaft l

Z-phase position *

Motorshaft  1¢ 7 phase shifts 0.25

revolutions in the CCW
direction.
* The position of the key is not always the Z-phase position.

The position of the key is supposed to be the Z-phase position in this explanation.

B In the case of GYB motor,at speed of 100r/min or less after the power turned on,the output of first

Z phase will happen within 1 rotation after the motor becomes over 12-degree as worst.
PA1_13 Tuning mode selection

No. Name Setting range ?/Zflilélt Change
10: Auto tuning
11: Semi-auto tuning
. . 12: Manual tuning
13 | Tuning mode selection 13: Interpolation operation mode 10 Always
14: Trace operation mode
15: Shorter cycle time operation mode

This parameter is enabled under position and speed control.
Select the tuning method of the servo amplifier. Refer to the following description to select the mode.

B Auto tuning (default value)

In this mode, the ratio of moment of inertia of the load of the machine is always assumed inside the
amplifier and the gain is automatically adjusted to the best one. "0" is entered, too, in case of easy
tuning.

B Semi-auto tuning

Use this mode if the ratio of moment of inertia of the load of the machine has relatively large
fluctuation or the ratio of moment of inertia of the load is not estimated correctly inside the
amplifier.
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The gain is automatically adjusted to the best one in relation to the setting of PA1_15 (auto tuning
gain 1), PA1_16 (auto tuning gain 2), and PA1_14 (load inertia ratio).

B Manual tuning

Use this mode if auto tuning and semi-auto tuning modes do not function satisfactorily. Manually
enter the ratio of moment of inertia of the load and various gains.

B Interpolation operation mode

Use this mode to adjust responses of each shaft to the command during interpolation of two or
more servomotor axes of an X-Y table or similar.

In this mode, PA1_51 (moving average S-curve time) and PA1_54 (position command response
time constant) that determine the following characteristics to commands must be entered
manually.

As well, PA1_14 (load inertia ratio) must be entered, too, manually.

The other gain adjustment parameters are automatically entered according to the value of PA1_15
(auto tuning gain 1).

B Trace operation mode

Use this mode to adjust responses of each shaft to the command during trace control of two or
more servomotor axes of an X-Y table or similar.

In this mode, PA1_14 (load inertia ratio) and PA1_51 (moving average S-curve time) must be
entered manually. The parameter PA1_95 is set to "0" (model torque calculation is disabled/speed
observer is disabled). PA_54 (position command response time constant) is enabled only when
PA_1_58 (feed forward gain 1) is set to other than 0.000.

As well, PA1_14 (load inertia ratio) must be entered, too, manually.

The other gain adjustment parameters are automatically entered according to the value of PA1_15
(auto tuning gain 1).

W Shorter cycle time operation mode

Use this mode to improve tact (reduce the settling time) on a machine with high rigidity such as a
ball screw.

PA1_14 (load inertia ratio) must be entered manually.

The other gain adjustment parameters are automatically entered according to the values of
PA1_15 (auto tuning gain 1) and PA1_16 (auto tuning gain 2).
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Parameters that must be entered in each tuning mode and automatically adjusted parameters are
shown below.

Tuning mode selection
No.
Name 15:
PA1_ 10: 11: 12: 13: 14: Shorter
Auto | Semi-auto | Manual | Interpolation | Trace :
cycle time
14 |Load inertia ratio - O O O O O
15 | Auto tuning gain 1 ©) @) X O O O
51 Moving average ) ) O o o )
S-curve time
Position command
54 |response time - - O O O -
constant
55 |Position loop gain 1 - - O - - -
56 |Speed loop gain 1 - - O - - -
Speed loop
57 |integration time - - O - - -
constant 1
Torque filter time
59 |constant for position A A O A A JAN
and speed control
Model torque filter
87 |time constant for A A O A X A
position
Position loop
88 |integration time - - O - - -
constant
O: ltems that must be entered
A: The item is entered automatically or manually according to a parameter (PA1_94: torque filter

setting mode).
- : Entry is unnecessary. (The item is automatically calculated inside the amplifier and the result is
reflected on the parameter.)
X : Entry can be made, but the setting is ineffective.
+ For detail description of tuning, refer to "CHAPTER 5 SERVO ADJUSTMENT."
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PA1_14 Load inertia ratio

No. Name Setting range Default value | Change

GYS and GYC, 750 [W] or less:
0.0 to 300.0 [times]

14 |Load inertia ratio GYS and GYC, 1 [kW] or more: 1.0 Always
0.0 to 100.0 [times]
GYG : 0.0 to 30.0 [times]

This parameter is enabled under position and speed control.
Enter the moment of inertia of the load of the mechanical system in relation to the motor shaft (moment
of inertia of load converted to motor shaft) in a ratio to the moment of inertia of the motor.

Load inertia of converted to motor shaft

Load inertiaratio =
Inertia of motor

The parameter must be entered according to some settings of PA1_13 (tuning mode selection).
With auto tuning, the value is automatically updated and saved in EEPROM every 10 minutes.
The value must be entered in the mode other than auto tuning.

B How to enter the ratio of inertia of load

(1) Entering the value monitored on display

Use the monitor mode | = = 1 | of the display to monitor.

Enter the monitored value.
o |If the value drifts, enter an average value.
If fluctuation is substantial and the ratio of the maximum to the minimum exceeds two, adopt
entry method (2).
(2) Entering the calculated value

Calculate the moment of inertia of load converted to the motor shaft and enter the ratio to the

moment of inertia of the motor. For the moment of inertia calculation method, refer to "CHAPTER

14 APPENDICES."

¢ The value is automatically calculated with the capacity selection software (visit Fuji Electric's
home page to download).

PA1_15 Auto tuning gain 1

No. Name Setting range szflilélt Change
15 | Auto tuning gain 1 1to 40 12 Always

This parameter is enabled under speed and position control.

Specify the response of the servomotor in the mode other than manual tuning.

While a larger setting shortens command following characteristic and positioning settling time, too large
a value causes vibration of the motor.
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(1) Parameter entry with PC Loader and keypad (parameter setting mode)

After the parameter is established, the setting is updated.

(2) Entry using "auto tuning gain setting (Fn11)" of keypad (test operation mode)

After the value is switched, the setting is updated at real time.

Approximate reference value

Mechanical configuration
(division by mechanism)

Auto tuning gain 1
(approximate reference value)

ball screw

Large transfer machine 1to0 10
Arm robot 5t0 20
Belt mechanism 10 to 25
Ball screw + Belt mechanism 15to0 30
Mechanism directly coupled with 20 to 40

For details of tuning, refer to "CHAPTER 5 SERVO ADJUSTMENT."

PA1_16 Auto tuning gain 2

No. Name Setting range Dveafli:” Change
16 | Auto tuning gain 2 1t012 4 Always

This parameter is enabled only under position control.
The parameter is enabled if PA1_13 (tuning mode selection) is 10 (auto tuning), 11 (semi-auto tuning)
or 15(Shorter cycle time operation mode).
Adjust PA1_15(Auto tuning gain 1) before adjusting this parameter.
With this parameter, the positioning and settling time of auto tuning and semi-auto tuning is reduced, so
that the cycle time is effectively reduced. While a larger value reduces the positioning and settling time,
an overshoot is likely to be caused.
PA1_51 (moving average S-curve time) and PA1_54 (position command response time constant) are
automatically adjusted in relation to the reference value of this parameter.
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What is positioning and settling time

Time from completion of issuance of command frequency to issuance of in-position signal

The time varies according to various conditions such as the frequency matching the traveling
distance, acceleration/deceleration rate, and stopping accuracy. Adjustment of the entire system
including the host and servo to optimum conditions is necessary to reduce the positioning and

settling time.
Frequency
[kHz] —Command
S frequency
Hint
. Tinfe
Tr(/)rt:it:])n speed Motor speed
OFF .
Settling Tirr:e
tim
A/ °
b,
In-position signal | OFF ON
Ti;e
+ For details of tuning, refer to "CHAPTER 5 SERVO ADJUSTMENT."
PA1_20to 23 Easy tuning settings
. Default
No. Name Setting range value Change
po |Easy tuning: 0.01 to 200.00 [rev] 2.00 | Always
stroke setting
91 |Easytuning: 10.00 to Max. rotation speed [r/min] 500.00 | Always
speed setting
2o |Easy tuning: 0.000 to 5.000 [s] 1500 | Always
timer setting
: 0: Forward < reverse rotation
Easy tuning: : .
23 direction selection 1: Forward rotation only 0 Always
2: Reverse rotation only
Enter the parameter to perform easy tuning.
+ For details of tuning, refer to "CHAPTER 5 SERVO ADJUSTMENT."
PA1_25t0 26 Max. rotation speed
No. Name Setting range Default value Change
o5 Max. rotation speed GYB,GYC,GYS,750 [W] or less |6000(GYB,
(for position and speed control) : 0.01 to 6000 [r/min] GYC ,GYSof 750 [W]
Max. rotation speed GYC and GYS, 1 [kW] or more  |OF less) Always
26 | (for torque control) : 0.01 to 5000 [r/min] 5000 (GYCand GYS
GYG : 0.01 to 3000 [r/min] of 1 [kW] or more)
3000 (GYG)

Enter the maximum rotation speed of the servomotor for position, speed and torque control.
There is a difference of about 100 r/min between the reference value and actual servomotor rotation
speed under torque control.
Use PA1_96 (speed limit gain for torque control) to adjust the error.
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PA1_27 Forward rotation torque limit, PA1_28 Reverse rotation torque limit

No. Name Setting range Default value | Change
27 |F d rotation t limit

orward rotation torque limi 0 0 300 [%] 300 Always
28 |Reverse rotation torque limit

Enter the limit to be set on the output torque of the servomotor.
If the input signal (CONT signal: torque limit 0, 1, etc.) is turned off, this limit is enabled.
For description of the input signal (such as torque limit 0 and 1), refer to "CHAPTER 3 OPERATION."

A cCcWw torque

Forward rotation
torque limit

CW rotation

Reverse rotation
torque limit

CW torque

PA1_29 Speed coincidence range

> CCW rotation

No. Name Setting range szflilélt Change
29 zri]eg](aed coincidence 10 to max. rotation speed [r/min] 50 Always

Enter the range in which the "speed coincidence" output signal is turned on.
The speed coincidence signal is turned on if the actual servomotor rotation speed is nearly the

command speed.

In case of a default value of 50 r/min, the speed coincidence signal is turned on in the range of 50

r/min to the command speed.

If the command speed is not reached due to PA1_25 (maximum rotation speed), override or similar, the

signal is turned off.

The speed coincidence signal does not turn on if the [FWD] or [REV] signal is turned off.

1‘ PA1_29: Speed coincidence width ¢

i

Rotation speed ¢ ¢

i

T |
Time

Forward command [FWD] OFF ON
Speed coincidence OFF ON ON OFF
INARVI
. For the speed coincidence signal, refer to "Speed coincidence [NARV]" on page 2-70.
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PA1_30 Zero speed range

No. Name Setting range ?/Zflilélt Change
30 |Zero speed range 10 to max. rotation speed [r/min] 50 Always
Enter the activation level of the "zero speed" output signal.
The signal is turned on at servomotor rotation speeds within the reference value.
PA1_31 Deviation unit selection
No. Name Setting range szflilélt Change
31 |Deviation unit selection 0 Unit 0 Always
1: Pulse

Enter the unit of position deviation.

Select 0 (unit) for the unit after multiplication by the electronic gear ratio. Unit is displayed.

Select 1 (pulse) for the unit before multiplication by the electronic gear ratio. (Unit of encoder pulse
amount)

This setting is related to the unit of all position deviation monitored with the keypad, PC Loader or
monitor 1/2 signal.

PA1_32 Zero deviation range/In-position range

No. Name Setting range szflilélt Change
3p |Zero deviation range/ 0 to 200000 [pulses] or [units] 100 | Always
In-position range
. Zero deviation range

Enter the activation level of the "zero deviation" output signal.
The signal is turned on at position deviation within the reference value.
. In-position range
Enter the deviation condition of the "in-position (INP)" output signal.
The in-position (INP) signal is turned on if position deviation is within this reference value and the
motor rotation speed is within the reference value of the "zero speed range."
However, the condition includes completion of pulse elimination from the inside of the servo amplifier
for motion by positioning, homing and manual position control.
o The setting unit is the one specified with PA1_31 (deviation unit selection).

PA1_33to 35 In-position output signals

No. Name Setting range szfli:lt Change

33 |In-position output format 0: Level 1: Single shot 0 Power
In-position minimum OFF time/

34 Single shot ON time 1 to 1000 [ms] 20 Always

35 |In-position judgment time 0 to 1000 [ms] 0 Always
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Enter the output format, minimum OFF time / Single shot ON time and judgment time of the in-position
[INP] signal.

In-position output format: Select the format of the output signal (refer to the timing chart shown below).
In-position minimum OFF time / Single shot ON time: For the single shot output format, enter the time
for which the output signal is turned on.

In-position judgment time: Enter the judgment time needed to recognize in-position.

Hint

In-position signal

The in-position signal is turned on if position deviation is within the reference value of "zero
deviation range" and the motor rotation speed is within the reference value of "zero speed range"
(AND condition of zero speed and zero deviation).

The output timing of this signal substantially varies according to the setting of PA1 31 (deviation

unit selection).
Check the reference value to use. Refer to the following timing chart.
Timing chart
A
Rotation
speed I Zero speed range
i » Time
A
Deviation
Zero deviation range/In-position range
> Time
Zero speed OFE ON
iati ON
Zero deviation OFF

In-position (level) ON

OFF \
In-position judgment time

/

In-position OFF

(single shot) OFF
ON

In-position minimum OFF time / Single shot ON time
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PA1_36 to 40 Acceleration time and deceleration time settings

No. Name Setting range ?/Zflilélt Change
36 Acceleration / deceleration 0: Disable 0 AlWavs
selection at speed control 1: Enable y

37 | Acceleration time 1 100.0
38 |Deceleration time 1 100.0

on t 0.0 to 99999.9 [ms] Always
39 |Acceleration time 2 500.0
40 |Deceleration time 2 500.0

Specify the acceleration and deceleration of the servomotor with PA1_37 to _40
(acceleration/deceleration time).

The parameter is enabled for acceleration and deceleration motions under speed control and position
control (automatic operation, homing and manual position control operation). Acceleration and
deceleration follow these parameters during profile operation, too.

These parameters are disabled during pulse operation.

The acceleration/deceleration time setting indicates the time from O (zero) to 2000 r/min.

Acceleration time 2 and deceleration time 2 are enabled while the "ACCQ" selection signal remains
turned on.

ACCO can be turned on or off at any time and the acceleration time and deceleration time are similarly
changed.

ACCQO is assigned to an input signal (CONT signal). Selection follows the table below.

The deceleration time with a load in a carrier drive mechanism can be specified separately from that
without a load.

ACCO (14) Acceleration time Deceleration time
OFF PA1_37 PA1_38
ON PA1_39 PA1_40

Use PA1_36 (acceleration / deceleration selection at speed control) to select acceleration/deceleration
of speed control.

To perform position control at the host control unit and to perform speed control at the servo system,
enter "0" to PA1_36 (control method to output analog speed command voltage at host control unit).

To perform speed control independently in the servo system, enter "1" to PA1_36 to enable PA1_37
through PA1_40. To perform position control independently in the servo system, PA1_37 through
PA1_40 are enabled without relations to the setting of PA1_36.

Acceleration/Deceleration with the speed limit of torque control also follows this parameter (PA1_36:
acceleration / deceleration selection at speed control).

Acceleration and deceleration occurs according to the table shown above if PA1_36 is set at "1"
(enable).

If the acceleration/deceleration time data is “0” during operation with position data, the values specified
in these parameters are enabled.
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Timing chart

PA1

A <4—— 2000 r/min

Rotation
speed

» Time

Forward command OFF ON OFF

[FWD]

H < >
- < >

PA1_37: Acceleration time 1 PA1_40: Deceleration time 2

ACCO OFF ON

_41to 47 Manual feed speed/speed limit for torque control

No.

Default

value Change

Name Setting range

41

Manual feed speed 1 for
position and speed control/ 100.00 | Always
speed limit 1 for torque control

42

Manual feed speed 2 for
position and speed control/ 500.00 | Always
speed limit 2 for torque control

43

Manual feed speed 3 for
position and speed control/ 1000.00 | Always
speed limit 3 for torque control

44

Manual feed speed 4 for 0.01 to
position and speed control/ :
speed limit 4 for torque control

max. rotation speed [r/min] 100.00 | Always

45

Manual feed speed 5 for
position and speed control/ 100.00 | Always
speed limit 5 for torque control

46

Manual feed speed 6 for
position and speed control/ 100.00 | Always
speed limit 6 for torque control

47

Manual feed speed 7 for
position and speed control/ 100.00 | Always
speed limit 7 for torque control

Enter the speed of manual feed for speed control and position control.

For torque control, if PA2_56 (speed limit selection at torque control) is "0," the reference value of
PA1_26 (maximum rotation speed) becomes the speed limit.

If PA2_56 (speed limit selection at torque control) is "1," the speed limit is enabled as shown on the
next page.

Combine input signals (CONT signal: multi-step speed selection 1 [X1] to 3 [X3]) to select.
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Multi-step speed

. Enabled parameter
selection

X3 X2 X1 Under speed/position

control *1 Under torque control

OoFf | oFfF | OFF VREF terminal voltage VREF terminal \_/ol_tage
(analog speed command) |(analog speed limit)

OFF | OFF ON [41: Manual feed speed 1 |41: Speed limit 1 for torque control 1

OFF ON OFF |42: Manual feed speed 2 |42: Speed limit 1 for torque control 2

OFF ON ON [43: Manual feed speed 3 |43: Speed limit 1 for torque control 3

ON OFF | OFF |44: Manual feed speed 4 |44: Speed limit 1 for torque control 4

ON OFF ON |45: Manual feed speed 5 |45: Speed limit 1 for torque control 5

ON ON OFF |46: Manual feed speed 6 |46: Speed limit 1 for torque control 6

ON ON ON [47: Manual feed speed 7 |47: Speed limit 1 for torque control 7

*1) Position control specified in the table above indicates the state of PA1_01 (control

mode selection) set at "6" (extension mode).
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4.3 Control Gain and Filter Setting Parameter

_——— | Parameters marked "O" in the "Power" field is enabled after the power is turned off then
- _Note turned on again. (Check that the display (7-segment display) on the servo amplifier is unlit
- when the power is turned off.)

4.3.1 List (PA1_0O0O)

Default value: *** Determined in auto tuning.

Pl\:i?]_ Name Ezleaflilélt Power POSitioCnontZ’;erzg deTorque refer?w?:?v(glue
51 |Moving average S-curve time el - O - -
52 |Low-pass filter (for S-curve) time constant 0.0 - O O -
53 |Command pulse smoothing function 0 - O - -
54 |Position command response time constant o - O - -
55 |Position loop gain 1 el - O - -
56 |Speed loop gain 1 el - O O -
57 |Speed loop integration time constant 1 ex - O O -
58 |Feed forward gain 1 0.000 - O - -
59 Torque filter time constant for position and speed *kk _ ) o }

control
60 |Torque filter time constant for torque control 0.00 - - - O
61 |Gain changing factor 1 - O O -
62 |Gain changing level 50 - O O -
63 |Gain changing time constant 1 - O O -
64 |Position loop gain 2 100 - O - -
65 |Speed loop gain 2 100 - O O -
66 |Speed loop integration time constant 2 100 - O O -
67 |Feed forward gain 2 100 - O - -
68 |Acceleration compensation gain for position control 0 - O - -
70 |Automatic notch filter selection 1 - O O -
71 |Notch filter 1, frequency 4000 - O O -
72 |Notch filter 1, attenuation 0 - O O -
73 [Notch filter 1, width 2 - (@) (@) -
74 |Notch filter 2, frequency 4000 - O O -
75 |Notch filter 2, attenuation 0 - O O -
76 [Notch filter 2, width 2 - (@) (@) -
77 |Automatic vibration suppression selection 0 - O - -
78 |Vibration suppressing anti resonance frequency 0 300.0 - O - -
79 Vipratipn suppressipg workpiece inertia ratio 0 _ o) } )
(vibration suppressing resonance frequency) 0
80 |Vibration suppressing anti resonance frequency 1 300.0 - O - -
81 Vipratipn suppressi.ng workpiece inertia ratio 0 _ o ) )
(vibration suppressing resonance frequency) 1
82 |Vibration suppressing anti resonance frequency 2 300.0 - O - -
83 Vipratipn suppressipg workpiece inertia ratio 0 _ o) } )
(vibration suppressing resonance frequency) 2
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P'\:i?]_ Name Ezlzflilélt Power Positiocnonn:;erz;)de-rorque ref?rsz?:v(glue
84 |Vibration suppressing anti resonance frequency 3 300.0 - O - -
85 Vipratipn suppressi.ng workpiece inertia ratio 0 _ o ) )

(vibration suppressing resonance frequency) 3
86 |Vibration suppressing damping coefficient 0.0000 - O - -
87 |Model torque filter time constant el - O O -
88 |Position loop integration time constant el - O - -
89 |Position loop integration limiter 0 - O - -
90 |Load torque observer 0 - O O -
91 |P/PI automatic change selection 0 - O O -
92 |Speed range for friction compensation 10.0 - O O -
93 |Coulomb friction torque for friction compensation 0 - O O -
94 |Torque filter setting mode 1 - O O -
95 ngftlié?]rque calculation selection, speed observer 3 _ o) o }
96 |[Speed limit gain for torque control 4.0 - - - O

Paremeters marked "O" in the table are enabled in the corresponding control mode.

4.3.2 Description of Each Parameter

PA1_51to 53 Command filter settings

No. Name Setting range Dveaflilélt Change

51 |Moving average S-curve time 0, 2 t0 500 (x0.125 [ms]) o Always

52 Low-pass filter (for S-curve) time |0.0to 1000.0 [ms] 0.0 Always
constant

53 |Command pulse smoothing function |0: Disable 1: Enable 0 Always

Filters can be added to commands for smoother follow-up.

This parameter is enabled under position control.

Specify the moving average S-curve filter time to position commands.

A larger setting at low command pulse frequencies or large electronic gear ratios can
Moving reduce the torque ripple caused by fluctuation of the command pulse.

average The new setting of this parameter is reflected when both the position command and
S-curve time |filter accumulation pulse are "0".

If PA1_13 (tuning mode selection) is 10 (auto tuning), 11 (semi-auto tuning) or
15(shorter cycle time operation mode) automatic adjustment is made inside the

amplifier.
Low-pass Enter the low-pass filter (for S-curve) filter time constant in relation to position
filter (for commands and speed commands. Acceleration and deceleration are made so that an
S-curve) approximate S-curve is drawn.

time constant

The parameter is enabled under position control.
If the function is enabled, smoothing is added to the position command every 2 ms

Command :

pulse intervals. . _ _ _
smoothin A larger setting at low command pulse frequencies or large electronic gear ratios can
function 9 reduce the torque ripple caused by fluctuation of the command pulse.

While the setting can be changed at any time, the new setting is reflected when both
the position command and filter accumulation pulse are "0".
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Function configuration block

Command pulse Moving Low-pass filter
Command — | smoothing __» | average | (for s-curve) Control
function S-curve time time constant section
. For details of tuning, refer to "CHAPTER 5 SERVO ADJUSTMENT."
PA1_54 Position command response time constant
No. Name Setting range szfli:lt Change
54 | Position command response time constant |0.00 to 250.00 [ms] b Always

Specify the following response characteristics to commands. A smaller setting improves the response
characteristics.

Automatic adjustment is made inside the amplifier if PA1_13 (tuning mode selection) is 10 (auto
tuning), 11 (semi-auto tuning) or 15(shorter cycle time operation mode).

PA1_551to 57 Response to disturbance settings

No. Name Setting range E:glilé" Change
55 | Position loop gain 1 1 to 2000 [rad/s] e Always
56 |Speed loop gain 1 1 to 2000 [HZz] e Always
57 |Speed loop integration time constant |0.5 to 1000.0 [ms] el Always

Position loop gain 1: Position disturbance response setting. A larger setting improves the response
characteristics.

Speed loop gain 1: Speed disturbance setting. A larger setting improves the response characteristics.
Speed loop integration time constant 1: Integration time constant setting of speed response. A smaller
setting improves the response.

Too much a response characteristic may cause vibration or noise.

Automatic adjustment is made inside the amplifier if PA1_13 (tuning mode selection) is other than 12
(manual tuning).

PA1_58 Feed forward gain 1

No. Name Setting range szfli:lt Change
58 |Feed forward gain 1 0.000 to 1.500 0.000 | Always

A larger setting decreases the position deviation amount, improving the response characteristics.

Set at 1.000 to reduce the position deviation at a constant speed to almost zero (except during
acceleration or deceleration).

Use this parameter to increase the synchronization accuracy between two axes of synchronous control
or similar.

For regular point-to-point operation, set the parameter at 0.500 or less (approximate value).
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PA1_59 Torque filter time constant for position and speed control
PA1_60 Torque filter time constant for torque control

No. Name Setting range szfli:lt Change
Torque filter time constant

59 |for position and speed 0.00 to 20.00 [ms] el Always
control

6o | Jorque filter time constant | 44 1 90 00 [ms] 0.00 |Always
for torque control

This parameter is enabled under speed and position control.

Add a filter to internal torque commands.

The response of the servo system is improved and resonance is suppressed. In
particular, the reference value should be larger with large load inertia.

Automatic adjustment is made inside the amplifier in other than the manual tuning
mode.

Set PA1_94 at 0 to allow manual settings.

Torque filter
time constant
for position and
speed control

Torque filter The parameter is enabled under torque control. Add a filter to external torque
time constant |commands. Good effects can be expected for a system prone to electric noise or
for torque one with fluctuation in the command voltage.

control

PA1_61to 67 Second gain settings

No. Name Setting range ?/Zflilélt Change
0: Position deviation (x10)
1: Feedback speed
61 | Gain changing factor 2: Command speed 1 Always
3: External switch (CONT signal
switch)
Gain changing level PA1_61=0:1 to 1000 [pulse]
62 PA1_61=1,2:1 to 100 [r/min] 50 | Always
63 |Gain changing time constant |0 to 100 [ms] 1 Always
64 |Position loop gain 2 30 to 200 [%] 100 Always
65 |Speed loop gain 2 30 to 200 [%] 100 Always
. L o
66 Speed loop integration time 30 to 200 [%] 100 Always
constant 2
67 |Feed forward gain 2 30 to 200 [%] 100 Always

The gain of the servo system is switched from the first gain (PA1_55 to _58) to the second gain

(PA1_64 to _67).

Noise and vibration during stoppage can be reduced through gain switching.

Select the gain changing factor with PA1_61.

The unit of the reference value of the second gain (PA1_64 to _67) is "%." Specify the ratio to the first

gain.

[Example] If PA1_56 (speed loop gain 1) is 100 Hz and PA1_65 (speed loop gain 2) is 80%, the
second gain is 80 Hz. PA1_64 (position loop gain 2) is similar. If PA1_57 (speed loop
integration time constant 1) is 20 ms and PA1_66 (speed loop integration time constant 2) is
50%, integration time constant 2 is 40 ms.

4-30 Control Gain and Filter Setting Parameter



CHAPTER 4 PARAMETER

The timing chart of each signal is shown below.

t
Feedback speed

y Gain changing level (PA1_62)

7y » Time
Position loop gain Position loop gain 1 (PA1_55) Position loop gain 2 (PA1_64)
Speed loop gain Speed loop gain 1 (PA1_56) Speed loop gain 2 (PA1_65)
Speed |.00p. Speed loop integration time constant 1 (PA1_57) Speed loop integration time constant 2 (PA1_66)
integration time
Feed forward gain Feed forward gain 1 (PA1_58) Feed forward gain 2 (PA1_67)

- » Gain switching time constant (PA1_63)

External switch
(Servo response switch) OFF ON

If external switch is selected as a gain changing factor, changeover to the second gain occurs during
OFF-to-ON transition as shown above. In this case, you can turn on or off at an arbitrary timing without
relations to the motor motion.

The gain of the go stroke and that of the return stroke of a reciprocal motion can be switched.

PA1_68 Acceleration compensation gain for position control

No. Name Setting range Dveaflilélt Change
. : . o
68 Acceleraﬁon compensation gain |0 to 200 [%] 0 Always
for position control

Enter the following characteristics to the command.

A larger reference value reduces the position deviation caused during acceleration or deceleration
while improving following characteristic to position commands.

Too much reference value may cause vibration or noise.

PA1_70to 76 Notch filter settings

No. Name Setting range ?/Zflilélt Change
70 Automatic notch filter 0 Disable 1: Enat_)le 1 Always
selection 2: Enable (notch filter 1 only)
71 | Notch filter 1, frequency 10 to 4000 [Hz] 4000 | Always
72 | Notch filter 1, attenuation 0 to 40 [dB] 0 Always
73 | Notch filter 1, width Oto 3 2 Always
74 | Notch filter 2, frequency 10 to 4000 [HZ] 4000 | Always
75 | Notch filter 2, attenuation 0to 40 [dB] 0 Always
76 | Notch filter 2, width Oto3 2 Always
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Specify to suppress resonance of the mechanical system. Up to two resonance points can be
suppressed. Select 1 (enable) for automatic notch filter selection to adjust the notch filter automatically
to the best value and suppress resonance.

Parameters automatically adjusted in this case include PA1_71 to _76. Values are stored in the
EEPROM every 10 minutes.

B How to set the notch filter

(1) If there is resonance in the mechanical system, a notch filter is automatically set. If resonance is
not suppressed, set PA1_70 (automatic notch filter selection) at 0 (disable) and follow the
procedure below to manually adjust the notch filter.

(2) Using the servo analyze function of PC Loader, determine the resonance point of the machine.

Resonance
point /'y
Gain
(dB] (b) Depth
A 4
“«—> iy
(c)i Width
N t
Frequency [Hz] (a) Resonance frequency
(3) Enter the resonance frequency of and attenuation of the resonance point of the machine into

parameters.
(a) Resonance frequency PA1_71: Notch filter 1, frequency

(b) Depth PA1_72: Notch filter 1, attenuation *
(c) Width PA1_73: Notch filter 1, width
* Too much attenuation may undermine stability of the control. Do not enter too much
setting. (Set at 0 dB to disable the notch filter.)

Activate the servo
analyze function again.

—>

The notch filter functions to
eliminate the resonance point.

The notch filter is
added to the

resonance point./

4

I
ne

Attenuation <«
Width

Frequency

(4) Approximate reference value
Refer to the table below for the approximate reference value.

Frequency [Hz] 200 500 700 1000
Attenuation [dB] -5 -10 -15 -20
Width 2,3
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Relation between automatic notch filter and manual notch filter

PA1_70 (automatic notch filter selection)

Notch filter 1

Notch filter 2

0 Manual Manual
1 Auto Auto
2 Auto Manual

Notch filter setting at parameter change

) ] ) Notch filter setting value
PA1_70 (automatic notch filter selection) : :
Notch filter 1 Notch filter 2
0—1 Cleared Cleared
1—-0 Remained Remained
0— 2 Cleared Remained
1—-2 Cleared Remained
2—-0 Remained Remained
2 —>1 Cleared Cleared
PA1_77 to 86 Vibration suppressing settings
No. Name Setting range Default Change
value
77 Automatic vibration suppressing selection 0: Disable 1.: Er?able . 0 Always
2: Communications setting
78 | Vibration suppressing anti resonance frequency 0 | 1.0 to 300.0 [Hz] 300.0 | Always
79 leratlpn suppressing workpiece inertia ratio 0 to 80 [%] 0 Always
(vibration suppressing resonance frequency) 0
80 | Vibration suppressing anti resonance frequency 1 | 1.0 to 300.0 [Hz] 300.0 | Always
81 Vpratnpn suppressnpg workpiece inertia ratio 0 to 80 [%] 0 Always
(vibration suppressing resonance frequency) 1
82 | Vibration suppressing anti resonance frequency 2 | 1.0 to 300.0 [Hz] 300.0 | Always
83 leratlpn suppressmg workpiece inertia ratio 0 to 80 [%] 0 Always
(vibration suppressing resonance frequency) 2
84 | Vibration suppressing anti resonance frequency 3 | 1.0 to 300.0 [Hz] 300.0 | Always
85 leratlpn suppressing workpiece inertia ratio 0 to 80 [%] 0 Always
(vibration suppressing resonance frequency) 3
86 | Vibration suppressing damping coefficient 0.0000 to 0.1000 0.0000 | Always
These parameters are enabled only under position control.
Use these parameters to specify the anti resonance frequency to suppress workpiece vibration
(vibration control).
Set at 300.0 Hz (factory shipment setting) to disable vibration suppressing control function.
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Set PA1_77 (automatic vibration suppressing selection) at 1 (enable) to repeat starting and stopping
the motor multiple times while automatically detecting the anti resonance frequency of the machine and
adjusting PA1_78 (vibration suppressing anti resonance frequency 0) to the best value.

To use this function, always reserve 1.5 s or longer stopping time.

Use vibration suppressing workpiece inertia ratio (vibration suppressing resonance frequency) 0 to
enter the ratio of a vibrating inertial body such as the arm to the inertia of the entire system.

The enabled parameter is selected through the CONT input signal as shown in the following table.

The RS-485 communications setting is enabled if the parameter PA1_77 (automatic vibration
suppressing selection) is set at 2 (communications setting).

Anti resonance Anti resonance | Enabled vibration suppressing Enabled vibration suppressing
frequency 1 frequency 0 anti resonance frequency workpiece inertia ratio
OFF OFF PA1_78 PA1_79
OFF ON PA1_80 PA1_81
ON OFF PA1_82 PA1_83
ON ON PA1_84 PA1_85

For details of vibration suppressing control, refer to Section 5.10 "Special Adjustment (Vibration
Suppressing Control)."
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PA1_87 Model torque filter time constant

No. Name Setting range ?/Zflilélt Change
87 |Model torque filter time constant | 0.00 to 20.00 [ms] el Always

Specify the feed forward control filter time constant of the torque for a model of inertia moment.
Automatic adjustment is made inside the amplifier in other than the manual tuning mode.
This function is not used when PA1_13 (tuning mode selection) is set to “14” (trace operationi mode).

PA1_88 and 89 Position loop integration time constant, position loop integration limiter

No. Name Setting range Dviflitélt Change

88 Position loop integration time 1.0 to 1000.0 [ms] ok Always
constant

89 | Position loop integration limiter |0 to Max. rotation speed [r/min] 0 Always

Use to improve interpolation accuracy of axes when interpolating two or more servomotor axes of an
X-Y table or similar.

PA1_88 (position loop integration time constant) is automatically adjusted inside the amplifier in other
than the manual tuning mode.

The position loop integration time constant is disabled if PA1_89 (position loop integration limiter) is 0.
To enter manually, enter settings so that the following equation is satisfied: Position loop integration
time constant = Speed loop integration time constant x 5

PA1_90 Load torque observer

No. Name Setting range ?/Zflilélt Change
90 |Load torque observer 0: Disable 1: Enable 0 Always

Set at 1 (enable) to suppress effects of load disturbance torque and improve speed fluctuation.
Use the parameter to reduce the positioning settling time due to effects of the load torque such as friction.
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PA1_91 P/Pl automatic change selection

No. Name Setting range ?/Zflilélt Change
91 | P/Pl automatic change selection 0: Disable 1: Enable 0 Always

The speed adjuster switches to P (proportional) or Pl (proportional + integral) control.

Set at 1 (enable) to automatically switch according to the setting of PA1_61 (gain changing factor).
The switching level follows the reference value of PA1_62 (gain changing level).

The state at switching is shown below.

PA1_61: Gain changing factor Condition State
Position deviation, feedback speed |Reference value level or over P control
Command frequency, command
speed Reference value level or less Pl control
External signal switch ON PI control
(CONT signal switch) OFF P control

To apply the brake from an external unit, arrange the P control state.

PA1_92 and 93 Friction compensation settings

No. Name Setting range Dveafli:” Change
92 |Speed range for friction compensation |0.1 to 20.0 [r/min] 10.0 Always
L L o
93 Coulomb fr!ctlon torque for friction 0 to 50 [%] 0 Always
compensation

Specify in a system with reversing speeds if smooth reversing motions are not obtained due to friction.
Specify the speed at which static friction changes to dynamic friction, in these parameters.

Set PA1_92 (speed range for friction compensation) at about 1.0 to 10.0 r/min.

Set PA1_93 (Coulomb friction torque for friction compensation) at the torque equivalent to dynamic
friction (Coulomb friction).

Friction compensation is disabled if the friction compensation torque reference value is 0.
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No. Name Setting range E:gﬁ:" Change
Setting PA1_59 PA1_87
value
0 Do not set Set
automatically. | automatically.
94 | Torque filter setting mode 1 Set Set 1 Always
automatically. | automatically. y
Do not set Do not set
2 . :
automatically. | automatically.
3 Set Do not set
automatically. | automatically.

This parameter is enabled under position and speed control.
Select either to set PA1_59 (torque filter time constant) and PA1_87 (model torque filter time constant)
automaticall or not in other than the manual tuning mode.
Select “do not set automatically” to manually specify PA1_59 (torque filter time constant) and PA1_87
(model torque filter time constant) regardless of the setting of PA1_13 (tuning mode selection).

When “set automatically” is selected, the parameter is automatically adjusted in the amplifier in other
than the manual tuning mode.
The setting of PA1_87 (model torque filter time constant) becomes invalid when PA1_13 (tuning mode

selection) is set to “14” (trace operation motion).
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PA1_95 Model torque calculation and speed observer selection

. Default
No. Name Setting range value Change
Setting Model torque Speed observer
calculation

Model torque 0 Disable Disable

95 |calculation and speed 1 Enable Disable 3 Always
observer selection 2 Disable Enable
3 Enable Enable

This parameter is enabled under position and speed control.

Select whether model torque calculation and speed observer are enabled or disabled.

If model torque calculation is disabled, the torque feed forward calculation using a model of moment of
inertia of load is disabled.

Use the parameter to perform position and speed control at the host controller.

Select "enable" for speed observer during regular operation. Speed compensation is made and stability
is improved.

Parameters related to response of the control system are automatically adjusted according to the
setting of auto tuning 1 or 2. However, the function of PA1_54 (position command response time
constant) is canceled internally.

PA1 96 Speed limit gain for torque control

No. Name Setting range ?gli:" Change
96 |Speed limit gain for torque control 0.0 t0 50.0 4.0 |Always

This parameter is enabled under torque control.

If the rotation speed exceeds the reference value of PA1_26 (maximum rotation speed (for torque
control)) under torque control, the command torque is reduced so that the rotation speed becomes near
the reference value. At this time, an error is caused in the rotation speed in relation to the reference
value. Take into consideration that the parameter adjusts the error. While a larger reference value
decreases the error, excessive value will cause instability.
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4.4 Automatic Operation Setting Parameter

— | Parameters marked "O" in the "Power" field are enabled after the power is turned off then
Note |turned on again. (Check that the display (7-segment display) on the servo amplifier is unlit
— |when the power is turned off.)

4.4.1 List (PA2_0O0)

No Control mode Record of
p Aé Name Default value Power reference
- Position | Speed | Torque value

01 Deqima! point position of 0 ) o o o
positioning data

06 |Homing speed 500.00 - (@) - -

07 |[Creep speed for homing 50.00 - O - -

08 |Starting direction for homing 0 O @) - -

09 Eevgrse traveling unit amount for 0 ) o ) )

oming

10 I-!omlng dlregtlon after reference 0 o o ) )
signal detection

11 |Reference signal for shift operation 1 @) O - -

12 Reference'3|gnal fgr hormng 0 o o ) )
(Deceleration starting signal)

13 Home' position LS signal edge 0 o o ) )
selection

14 |Home position shift unit amount 1000 - O - -

15 Deceleration operation for creep 0 o o ) )
speed

16 Home p95|t|0n after homing 0 ) o ) )
completion

17 |Home position detection range 0 ©) O - -

18 Eecgleratlon time at OT during 100.0 ) o ) )

oming

19 |Preset position 0 - @) - -

20 |Interrupt traveling unit amount 100000 - ©) - -

22 |Detection time for contact-stopper 0 - O - -

23 |[Torque limit for contact-stopper 0 - O - -
Selection of operation at OT

24 detection during homing 0 © ©
Software OT selection (PA1_01=1

25 |to 6) / Positioning operation type 0 O O O -
(PA1_01=7)

26 POS.I'(.Ive software OT detection 2000000000 ) o o )
position

27 Neggtwe software OT detection 2000000000 ) o o )
position

28 |Positive limiter detection time 2000000000 - O - -

29 [Negative limiter detection time -2000000000 - O - -

31 |Point detection, area detection 0 - (@) O O

32 P0|r_1t_ detection, area detection 0 ) o o o
position 1

33 P0|r.1t. detection, area detection 0 ) o o o
position 2

34 |Point detection range 100 - O O O
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No Control mode Record of
P Aé Name Default value Power reference
- Position | Speed | Torque value

36 |Override 1 10

37 |Override 2 20 i o o i

38 |Override 4 40

39 |Override 8 80

40 |Internal positioning data selection 0 - O @) -

41 |Sequential start selection 0 O O - -

Decimal point position of stand still

42 limer 0 ) O ) )

43 |Output selection at M code OFF 1 O O - -

44 |Positioning extended function 0 O O - -

Parameters marked "O" in the table are enabled in the corresponding control mode.

4.4.2 Description of Each Parameter

PA2 01 Decimal point position of positioning data

No. Name Setting range szfliilt Change
Decimal point position of 0:0 1:0.1 2:0.01 3:0.001
01 | positioning data 4:0.0001 5:0.00001 0 | Always
Specify the decimal point position of the displayed position data.
PA2_06to 18 and 24 Homing settings
. Default
No. Name Setting range value Change
06* |Homing speed 0.01 to Max. rotation speed [r/min] 500.00 | Always
07 | Creep speed for homing 0.01 to Max. rotation speed [r/min] 50.00 | Always

08* | Starting direction for homing gfgz%?tzgr:?fgéon:en: ;I?::erve rotation 0 Power

Reverse traveling unit amount for

09 - 0 to 2000000000 [units] 0 Always
homing
. | Homing direction after reference signal | 0: Forward rotation
10 : ) . 0 Power
detection 1: Reverse rotation
0: Home position LS
. . . . 1: Encoder Z-phase
11 Reference signal for shift operation 2:+0T 3:OT 4: Interrupt input 1 Power
5: Stopper
12 Reference signal for homing 0: Home position LS 1:+OT 2:-OT 0 Power
(Deceleration starting signal) 3: Encoder Z-phase
13 Home' position LS signal edge 0 RISI'n.g edge 0 Power
selection 1: Trailing edge
14* | Home position shift unit amount 0 to 2000000000 [units] 1000 | Always

. . 0: Reverse rotation is desabled
15 Deceleration operation for creep speed | .’ L 0 Power
1: Reverse rotation is enabled

16 |Home position after homing completion EESSS]OOOOOO t0 2000000000 0 Always
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. Default
No. Name Setting range value Change
-, . 0: Always ON after homing completion
17 |Home position detection range 1 to 2000000000 [units] 0 Always
18 | Deceleration time at OT during homing | 0.0 to 99999.9 [ms] 100.0 | Always
22 Detection time for contact-stopper 0 to 10000 [ms] 0 Always
23 | Torque limit value for contact-stopper |0 to 100 [%] 0 Always
Selection of operation at OT during 0: Reverse rotation
24 . . 0 Power
homing 1: Stop and cancel the homing

*: Compulsory setting item

ALPHAS5 smart can combine parameter settings to create the desired homing profile.
The homing profile is configured with combination of the following parameters.

(1

)

3)

(4)

Starting direction for homing

Specify the starting direction (forward/reverse rotation) of homing. The direction opposite to the
homing direction after reference signal detection can be specified.

Homing direction after reference signal detection

Select the side of the home position (forward or reverse rotation side) in relation to the reference
signal for homing (Deceleration starting signal) and reference signal for shift operation.
Reference signal for shift operation

Select the signal serving as the direct standard of the zero position. You can select +OT or -OT.
Reference signal for homing (Deceleration starting signal)

Specify the creep speed deceleration signal that is used if the encoder Z-phase is selected as a
reference signal for shift operation. You can select LS, +OT or -OT. When the encoder Z-phase
is selected, It becomes the creep speed from the start of homing operation.
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(1) Homing profile setting procedure

The basic procedure for specifying the homing profile (homing parameter) is described.

Homing pattern setting
procedure
Z-phase/home

Enter the reference signal for position LS

homing. (PA2_11) +OT-0T
Interrupt input

Home position shift unit amount

|

Enter the standard signal for
determining the home position
shift unit amount.

-~ -

AANAAAANRNNNY

— -OT Home Reference +0OT
#Z-phase . Home position ) position  signal for
shift amount standard signal = homing
Z-phase? (PA2_11)

=Z-phase

Enter the signal triggering
deceleration to the homing
creep speed.

Enter the reference signal | Home position

for homing (PA2_12) LS ANNNRANNA

AAAMANNARANRANY
| i |

-OT Home position LS +OT

Homing speed

Homing creep speed

Reference signal for
homing (Deceleration
starting signal) U

Reverse direction Forward direction

Enter the homing direction FpnNgrd | Enter the side of the home position in
} direction ANNNNNNNNY AANALNLAANREAN . .
after reference signal Reverse relation to the reference signal for
detection. (PA2_10)

direction I A @ A I homing.

-OT Home Reference Home +OT
position signal for position
homing

Reverse direction Forward direction

FpﬂNgrd Enter the direction of starting motion
Enter the starting direction for | direction caused upon a homing command
homing. (PA2_08) Reverse input

direction ’

-OT +OT
Gd of homing pattern set@

o Parameter setting examples of typical homing profiles are described on page 4-49.

(2) Homing motion setting parameter

Parameters are combined to determine the homing motion.
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PA2_06 Homing speed

No. Name Setting range D\gli:lt Change
06 |[Homing speed 0.01 to Max. rotation speed [r/min] 500.00 |Always

Specify the homing speed.
Homing speed (PA2_06)

Speed Homing creep speed (PA2_07)

: — Time
Homing [ORG] ~ OFF| | OFF
ON :

Reference signal for OFF || OFF

homing ON
PA2_07 Creep speed for homing

No. Name Setting range Dviflitélt Change

07 |Creep speed for homing 0.01 to Max. rotation speed [r/min] 50.00 | Always

Specify the motion speed taken after the reference signal for homing (deceleration starting signal) is
detected.

PA2_08 Starting direction for homing

No. Name Setting range Default Change
value

0:Forward rotation
08 [Starting direction for homing | 1:Reverse rotation 0 Power

2:Condition judgment start
Specify the starting direction of the homing motion.

Reverse Forward

Forward
Reverse

-OT +0T

For the direction of 2: condition judgment start, refer to page 4-64.

+ Forward direction: direction of position increase Reverse direction: direction of position decrease
The forward/reverse direction depends on parameter PA1_04 (rotation direction selection).

Automatic Operation Setting Parameter 4-43



CHAPTER 4 PARAMETER

PA2_09 Reverse traveling unit amount for homing

No. Name Setting range E:gﬁ:" Change
og |Reverse traveling unit 0 to 2000000000 [units] 0 |Aways
amount for homing

Not a compulsory item

Specify the reverse traveling amount taken in the direction opposite to the starting direction for homing
at the start of homing motion.

If a reference signal for homing (deceleration starting signal) or reference signal for shift operation is
detected during reverse travel, movement toward the homing direction after reference signal detection
begins. Use the setting to reduce the homing time.

Use if the stopping position is in the direction opposite to the starting direction for homing and the
maximum distance from the stopping position to the zero position is always known.

The unit amount depends on PA1_06 (numerator O of electronic gear) and PA1_07 (denominator of
electronic gear).

If neither the reference signal for homing (deceleration starting signal) nor reference signal for shift
operation is detected during reverse motion, movement in the starting direction for homing begins after
reverse motion by the preset traveling amount.

Reverse traveling unit
‘ amount for homing |

AAAAAARNRRNNNNNRN
I @ Stopping position I
-OT Reference signal for +0OT
shift operation
+ Homing creep speed
Speed Homing speed
Time . Reference value of reverse
- traveling unit amount for
) ' “homing
Homing [ORG] GEF] | T OFF |
ON 1 ?
Home position OFF | | oFf || OFF
reference signal ON ON
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PA2_10 Homing direction after reference signal detection

No. Name Setting range Default Change
value
10 |Homing direction after 0: Forward rotation
- . : . 0 Power
reference signal detection 1: Reverse rotation

Specify the direction of the zero position when viewed from the reference signal for shift operation. The
reference signal for shift operation is passed during home position shift unit amount travel in this
direction. Reverse Forward

| i i

-OT Reference signal for +OT
shift operation

e If +OT or -OT is set as a reference signal for homing (deceleration starting signal), this parameter is
disabled and the direction opposite to the one toward the specified OT signal is the homing direction
after reference signal detection. If the encoder Z-phase is set as a reference signal for homing, this
parameter is disabled and the direction follows Starting direction for homing.

The definition of the direction of motion is shown below.
Forward: direction of position increase Reverse: direction of position decrease

PA2_11 Reference signal for shift operation

No. Name Setting range szflilélt Change
0: Home position LS
11 Reference signal for shift 1: Encoder Z-phase y Power
operation 2:+0OT 3:-OT 4: Interrupt input
5: Stopper

Specify the signal serving as a standard of the home position.
The position of a travel from the specified reference signal toward the homing direction after reference
signal detection by the home position shift unit amount is the home position.
The home position accuracy (reproducibility of zero position) is the highest with 1 (encoder Z-phase).
If the Z-phase is selected, the reference signal for shift operation (deceleration starting signal) can be
installed.
Next to the encoder Z-phase, 4 (interrupt input) has the highest home position accuracy (reproducibility
of zero position). This is because 4 (interrupt input) detects the interrupt position with a signal while 0
(home position LS), 2 (+OT) and 3 (-OT) detects a level.

Home position shift unit
|_| amount

Encoder Z-phase |_| |_| |_| |_|

-OT Interrupt  Home +OT .
input position LS Reference signal for

shift operation
+ If one among 0 (home position LS), 2 (+OT) and 3 (-OT) is selected, there is an error of +250 pulses
in the zero position at a creep speed for homing of 50 r/min.
+ In the case of GYB motor, the Z phase of encoder will be detected right after the power is turned
on.For homing operation, the motor should be kept over 372-degree at the speed of 100r/min.The Z
phase can not be correctly detected if this condition is not satisfied.
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PA2_12 Reference signal for homing

No. Name Setting range E:gﬁ:" Change
. . 0: Home position LS 1:+OT 2:-OT
12 |Reference signal for homing 3- Encoder Z-Phase 0 Power

If the encoder Z-phase is selected as a reference signal for shift operation, specify the timing signal for
deceleration to the creep speed for homing. The first encoder Z-phase after reference signal for shift
operation detection is the starting point of the home position shift unit amount. If the encoder Z-phase is
set as a reference signal for homing, the speed at the time of homing starting turns into the creep
speed, and the first encoder Z-Phase after starting is a starting point of Home position shift unit amount.

AN NNN\N
i |
-OT Home position LS  +QT
Homing speed
Homing creep Example where the
speed home position LS is
Speed ! ]Eher:eference signal
— Time or homing
Home position LS OFF L] OFF
ON
PA2_13 Home position LS signal edge selection
No. Name Setting range Dveaﬁ:lt Change
13 Home posm_on LS signal O RlSl_r?g edge 0 Power
edge selection 1: Trailing edge

Not a compulsory item

Specify the enabling timing of the home position LS signal if the home position LS is specified as a
reference signal for shift operation reference signal for homing (Deceleration starting signal).

[Home position LS timing selection = 0]

Homing speed

Homing creep speed

[Home position LS timing selection = 1]

Homing speed

Homing creep speed

Speed Speed
Home position : — Time ' > Time
LS ofFf L1 oFF Home position OFF || OFF
ON LS ON
PA2_14 Home position shift unit amount
No. Name Setting range szflitélt Change
14 |Home position shift unit 0 to 2000000000 [units] 1000 |Always
amount

Specify the distance (traveling amount) from the reference
signal for shift operation to the home position.
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PA2 15 Deceleration operation for creep speed

No. Name Setting range E:gﬁ:" Change
15 Deceleration operation for 0: Reverse rotation is disabled 0 Power
creep speed 1: Reverse rotation is enabled

Not a compulsory item

Specify 1 (reverse rotation is enabled) to return upon detection of the reference signal for shift
operation during movement at the homing speed in the homing direction after reference signal
detection temporarily to the point ahead of the reference signal for shift operation and move at the
creep speed for homing again in the homing direction after reference signal detection to the position
(home position) the home position shift unit amount away from the reference signal for shift operation.
Accurate homing can be executed only with the reference signal for shift operation without a reference 4

signal for homing (deceleration starting signal).

(1) Homing speed (2) Homing creep speed (3) Homing creep speed (homing
(homing direction after reference signal (reverse) direction after reference signal detection)
detection) —

Reference signal for shift Reference signal for shift Reference signal for shift
operation operation operation

(1)Homing speed
(3) Homing creep speed

! N\

: (2) Homing creep speed

Reference signal for '
homing oFF | _[oFF | _[oFF] [ oFF
ON ON ON

PA2_16 Home position after homing completion

No. Name Setting range szflilélt Change
Home position after homing |-2000000000 to 2000000000

16 . . 0 Always
completion [units]

Not a compulsory item

Home position shift unit amount
Specify the coordinate position of the homing completion point.

After a homing is normally finished, the current position is
replaced with the reference value of this parameter.

Specify if the homing motion completion point is other than zero. A @
Home position  Reference signal for

ﬁ shift operation

Home position after
homing completion
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PA2_17 Home position detection range

No. Name Setting range Ezglil;lt Change
Home position detection 0: Always ON after homing completion
7 range 1 to 2000000000 [units] 0 |Aways

Not a compulsory item

Specify the range in which the homing completion signal is turned on.

If the current position is between the positive home position detection range and negative home
position detection range around the home position, homing completion is turned on.

Specify 0 to always turn the homing completion signal on after a homing is finished.

Home position detection range . ' . Home position detection range

Homing completion OFF ON OFF

SSSSEESEST

-OT Home position +OT
The zero position is not necessarily 0. The home position is the position specified as a home position
after homing completion (PA2_16) or preset position (PA2_19).

PA2_18 Deceleration time at OT during homing

Default

value Change

No. Name Setting range

18 (I;)ec_:elerauo_n time at OT 0.0 to 99999.9 [ms] 100.0 | Always
uring homing

Specify the deceleration time taken after +OT or -OT is detected during homing motion.
Specify the time taken to decelerate from 2000 to O r/min. Determine the setting under consideration of
the homing speed and moving range after the OT sensor. (“0.7” in the equation indicates the safety
factor.)
[Example of calculation of reference value]
Moving range after OT x 0.7 = Homing speed x Reduction ratio x Ball screw lead
x (Homing speed/2000 r/min x Deceleration time after homing OT/1000/60) x 1/2
30 mm x0.7 = 1000.00 r/min x (1/5) x 20 mm
% (1000.00 /2000 r/min x Deceleration time at OT during homing /1000/60) x 1/2
Deceleration time at OT during homing = 1260.0 ms

Homing speed

e If 1 (stop) is selected with parameter * \ | Deceleration time at homing OT
PA2_24 (selection of operation at Speed /
OT during homing), stoppage occurs = Time
according to parameter PA2_60 \E Acceleration time 1 or
i acceleration time 2

(third torque limit). In this case, the
homing motion is stopped upon

+0OT ON | OFFl ON -
detection of OT. +OT and -OT are

generally normally
closed contact signals.

The acceleration time and deceleration time
are based on 2000 r/min.
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PA2 22 Detection time for contact-stopper
PA2_23 Torque limit for contact-stopper

No. Name Setting range szflitélt Change

29 Detection time for 0 to 10000 [ms] 0 Always
contact-stopper

23 Torque limit for 0 to 100 [%] 0 Always
contact-stopper

These parameters are enabled if “5” (stopper) is selected for PA2_11 (home position shift amount
reference signal).

Enter these parameters to perform homing in applications such as positioning of a cylinder or the like
where the home position LS or +/-OT cannot be used.

Enter the detection time and the torque limit on contact with the stopper.

For details, refer to “(7) Homing Pattern Using the Stopper” on page 4-67.

PA2_ 24 Selection of operation at OT detection during homing

No. Name Setting range ?gli:lt Change
24 Selection of operation at|0: Reverse rotation 0 Power
OT during homing 1: Stop and cancel the homing
Specify the motion taken upon first OT detection during homing motion.
Specify 0 to reverse the motion upon first OT detection.
Specify 1 to cancel homing and stop upon detection of OT.
Selection of operation at OT detection during homing = 0 Selection of operation at OT detection during homing = 1
Homing speed Homing speed
N —
Speed i Speed :
P —> Time P —> Time
| A I o
+OT OFF |ON [ OFF +OT "OFF| . ON
In-position OFF |ON| OFF In-position OFF ON
B Parameters related to homing
PA1_12 (Z-phase position offset)
No. Name Setting range Dveaflilélt Change
12 | Z-phase position offset |0 to 1048575 [pulses]: 20 bits 0 Power

The encoder Z-phase position can be adjusted.

The Z-phase output position shifts by the pulse amount (pulse units) specified in the CCW
direction.

If the encoder Z-phase is selected as a reference signal for shift operation, adjust the encoder
Z-phase position with this parameter after motor replacement so that homing can be made to the
original position without changing the reference signal for homing (deceleration starting signal) or
homing parameters.

For details, refer to "PA1_12 Z-phase position offset" on page 4-14.
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PA1_37 to 40 (acceleration times, deceleration times)

No. Name Setting range szflitélt Change

37 | Acceleration time 1 100.0

38 |Deceleration ti 1 100.0
eceleration fime 0.0 to 99999.9 [ms] Always

39 | Acceleration time 2 500.0

40 Deceleration time 2 500.0

Specify acceleration and deceleration in the homing motion.
The acceleration/deceleration time is the time from 0 to 2000 r/min.
For details, refer to "PA1_36 to 40 Acceleration time and deceleration time settings" on page 4-23.

PA2_60 (third torque limit)

No. Name Setting range szflilélt Change
60 | Third torque limit 0 to 300 [%] 300 Always

Specify the deceleration torque for stopping upon detection of +OT or -OT during homing motion.
If 1 (stop) is selected as parameter PA2_24 (selection of operation at OT detection during homing)
and OT is detected, the homing process is canceled and controlled stop is caused according to this
parameter.

For details, refer to "PA2_57 to 60 Torque limit settings" on page 4-77.
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B Typical homing profiles

(1) Basic homing profile (equivalent to homing profile 1 of FALDIC-« Series)

Described here is the homing profile of the most basic motion, in which homing is started, the
reference signal for homing (deceleration starting signal) is detected and deceleration to the creep
speed for homing occurs, and the reference signal for shift operation is detected and movement by
the home position shift unit amount is caused until the motion is stopped.

Use the profile if the machine stopping position is less than the reference signal for homing
(deceleration starting signal) or reference signal for shift operation.

Because neither +OT nor -OT is installed for homing of a rotating body as an indicator of the
traveling limit, this homing profile is used in principle.

[Parameter setting example]

PA1_
. Default
No. Name Setting value Change
01 |Control mode selection 6: Extension mode 0 Power
PA2_
. Default

No. Name Setting value Change

06 |Homing speed 500.00 [r/min] 500.00 | Always

07 |Creep speed for homing 50.00 [r/min] 50.00 | Always

08 |Starting direction for homing 0: Forward rotation 0 Power

09 Reversg traveling unit amount 0 [units] 0 Always
for homing

10 I—!ommg d|regt|on after reference 0: Forward rotation 0 Power
signal detection

11 Refere_nce signal for shift 1: Encoder Z-phase 1 Power
operation

12 Reference-3|gnal fgr ho_mlng 0: Home position LS 0 Power
(Deceleration starting signal)

13 Home_ position LS signal edge 0: Rising edge 0 Power
selection

14 |Home position shift unit amount | 1000 [units] 1000 | Always

15 Deceleration operation for creep 0_: Reverse rotation is 0 Power
speed disabled

16 Home p_osmon after homing 0 [units] 0 Always
completion

17 |Home position detection range 0: AI_ways ON after 0 Always

homing completion
18 rl:})ecglera’uon time at OT during 100.0 [ms] 100.0 | Always
oming

24 Selgctlon O].c operation at OT 0: Reverse rotation 0 Power

during homing

¢ To cancel homing upon detection of +OT or -OT, specify 1 (stop) to parameter PA2_24
(selection of operation at OT during homing).
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The motion proceeds in the following procedure.

(1) The motion starts upon homing [ORG] (OFF — ON) in the starting direction for homing (PA2_08)
at homing speed (PA2_06).

(2) When the home position LS (PA2_12, PA2_13) is detected, the motion changes in the homing
direction after reference signal detection (PA2_10) at the creep speed for homing (PA2_07).

(3) After the home position LS (PA2_12) is detected during travel in the homing direction after
reference signal detection and the first encoder Z-phase (PA2_11) is detected, a travel occurs by
the home position shift unit amount (PA2_14), followed by stoppage. The stopping point changes
to the home position and homing completion is turned on and the homing process is finished.

- Encoder Z-phase

Home position shift unit amount

i, — £ 1 1

Starting direction for homing
-OT Homing direction after Home
reference signal detection

Home +
position LS position or

Homing speed [PA2_06]

Homing creep speed [PA2_07]

Speed
(1 Home position shift unit amount [PA2_14]
3)
' @) ; ﬁe
Servo-on [S-ON] OFF| : ON
Position control OFF : ' ON
P : : ; Controller,
Homing [ORG] OFF | |ON| OFF ! E sensor
. ' i E l
Home position LS [LS] i OFF |ON| i OFF: Servo amplifier
encoderZprase 1 TTTTTTTTOFR |ON["| OFF
Ready for servo-on OFF ' : ON
Homing LS detection : OFF |ON| OFFE
: E Servo
Homi letion T~ - T amplifier
oming completion ~ ™~~~ -i OFF |I ON P |
Zero speed ON | OFF | ON Controller
| ON

In-position [INP] ON | OFF
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OT reference homing profile (equivalent to homing profile 2 of FALDIC-a Series)

If the OT located in the starting direction for homing is detected after homing is started before the
reference signal for homing (deceleration starting signal) is detected, the motion reverses
automatically and a travel occurs in the opposite direction for a reference signal for shift operation
in this homing profile.

Secure homing is realized even if the direction of the reference signal for homing (deceleration
stating signal) or reference signal for shift operation in relation to the machine stopping position is
not known.

[Parameter setting example]

PA1_
: Default
No. Name Setting value Change
01 | Control mode selection 6: Extension mode 0 Power
PA2
. Default
No. Name Setting value Change
06 |Homing speed 500.00 [r/min] 500.00 | Always
07 | Creep speed for homing 50.00 [r/min] 50.00 Always
08 | Starting direction for homing 0: Forward rotation 0 Power
09 |Reverse traveling unit amount for homing | O [units] 0 Always
10 Homln-g direction after reference signal 0 Forward rotation 0 Power
detection
11 | Reference signal for shift operation 1: Encoder Z-phase 1 Power
12 Reference.3|gnal fgr ho'mlng 0: Home position LS 0 Power
(Deceleration starting signal)
13 |Home position LS signal edge selection |0: Rising edge 0 Power
14 | Home position shift unit amount 1000 [units] 1000 Always
. . 0: Reverse rotation is
15 | Deceleration operation for creep speed disabled 0 Power
16 |Home position after homing completion |0 [units] 0 Always
17 | Home position detection range O Always ON after homing 0 Always
completion
18 | Deceleration time at OT during homing 100.0 [ms] 100.0 Always
24 Eg{lﬁi(:'gon of operation at OT during 0: Reverse rotation 0 Power

e Because the reverse rotation upon OT detection is enabled with the standard homing setting of
ALPHAS, the OT reference homing is executed with the same parameter settings as those of the
basic homing profile.

If the reference signal for homing (deceleration starting signal) is detected before OT is detected,
the motion profiles the same as that of (1) basic homing profile.

If OT is detected in the starting direction for homing during homing motion, the motion proceeds in

the following procedure.

(1) The motion starts at the rising edge (OFF — ON) of homing [ORG] in the starting direction for
homing (PA2_08) at the homing speed (PA2_06).

(2) If OT is detected in the starting direction for homing (PA2_08) before the home position LS
(PA2_12) is detected, the motion reverses at the homing speed (PA2_06).

(3) If the home position LS (PA2_12) is detected during reverse rotation, the motion changes in
the homing direction after reference signal detection (PA2_10) at the creep speed for homing
(PA2_07).
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(4) Upon detection of the first encoder Z-phase (PA2_11) after detection of the home position LS
(PA2_12) during travel in the homing direction after reference signal detection (PA2_10), a
travel continues by the home position shift unit amount (PA2_14), followed by stoppage. The
stopping point changes to the home position and homing completion is turned on and the

homing process is finished.

Home position shift unit amount

Encoder Z-phase

—

Homing direction
after reference  Home

-OT

A
Starting R
Home et everse
" direction for i
signal detection position LS~ position homing rotation +OT

Homing speed [PA2_06] Homing creep speed [PA2_07]

Speed+ Home position shift unit
amount
P4 —
: : Time
Servo-on [S-ON] OFFl ON
Position control OFF: ON
Homing [ORG] OFF, |ON OFF | Controller,
o : ! P ; ; : sensor
+OT i 1ON OFF! . ! ON! ! E !
y b : i ; : 5 g ! Servo
Home position LS [LS] OFFE |ON| OFF; |ON| OFF; amplifier
EncoderZ-phase 1 1T777C N N R R N i N
Ready for servo-on OFFl. . ! : ' ON : | ' '
OT detection OFF | loN. ] "OFF,
+OT detection OFF | loNi [T i oFF | !
| i P E P E Servo
Homing LS detection ; OFF |ON| OFF: |ON| OFF; amplifier
5 5 ; !
Homing completion : : : : J' OFF ! | ON Controller
Zero speed ON I OFF |ON OFF ION OFF I ON
In-position ON I OFF |ON OFF |ON OFF | ON
[INP]

o At the rotation direction selection point with zero speed, zero speed and in-position [INP] are
momentarily turned on. The signal change may fail to be sensed according to some scanning

periods of the host controller.
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(3) At-start reverse rotation homing profile1 (equivalent to homing profile 3 of FALDIC- @ Series)

After homing is started, a travel occurs in the direction opposite to the starting direction for homing
by the specified reverse traveling unit amount for homing while the reference signal for homing
(deceleration starting signal) is searched for.
This profiles used if the machine stopping position is larger than the reference signal for homing
(deceleration starting signal) or reference signal for shift operation.
[Parameter setting example]

PA1_
. Default
No. Name Setting value Change
01 | Control mode selection 6: Extension mode 0 Power
PA2
. Default

No. Name Setting value Change

06 |Homing speed 500.00 [r/min] 500.00 Always

07 | Creep speed for homing 50.00 [r/min] 50.00 Always

08 | Starting direction for homing 0: Forward rotation 0 Power

09 Revgrse traveling unit amount for 20000 [units] 0 Always
homing

10 I-!omlng dlregtlon after reference 0: Forward rotation 0 Power
signal detection

11 Refere_nce signal for shift 1: Encoder Z-phase 1 Power
operation

12 Reference.3|gnal fgr ho'mlng 0: Home position LS 0 Power
(Deceleration starting signal)

13 Home. position LS signal edge 0: Rising edge 0 Power
selection

14 | Home position shift unit amount 1000 [units] 1000 Always

15 Deceleration operation for creep 0: Reverse rotation is disabled 0 Power
speed

16 Home p93|t|on after homing 0 [units] 0 Always
completion

17 | Home position detection range O Always ON after homing 0 Always

completion

18 Decgleratlon time at OT during 100.0 [ms] 100.0 Always
homing

24 Sel_ectlon Of operation at OT 0: Reverse rotation 0 Power
during homing

e Because rotation reverses in the direction opposite to the OT direction upon OT detection to
detect the reference signal for homing (deceleration starting signal) and reference signal for shift
operation, secure homing is realized. The reverse rotation after OT detection follows (2) OT
reference homing profile.
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The motion proceeds in the following procedure.

(1) The motion starts at the rising edge (OFF — ON) of homing [ORG] in the direction opposite to the
starting direction for homing (PA2_08) at the homing speed (PA2_06).

(2) If the home position LS (PA2_12) is detected during travel by the reverse traveling unit amount for
homing (PA2_09), the motion changes in the homing direction after reference signal detection
(PA2_10) at the creep speed for homing (PA2_07).

(3) Upon detection of the first encoder Z-phase (PA2_11) after detection of the home position LS
(PA2_12) during travel in the homing direction after reference signal detection (PA2_10), a travel
continues by the home position shift unit amount (PA2_14), followed by stoppage. The stopping
point changes to the home position and homing completion is turned on and the homing process is
finished.

Home position shift unit amount

Encoder Z-phase

Starting direction for homing I
Homing direction after +OT
reference signal detection

Home Home
-OT position LS position

Homing speed  Reverse traveling Homing creep speed [PA2_07]

+| [PA2_06] unit amount for
Speed homing [PA2_09] Home position shift unit amount
[PA2_14]
/ @
: @) —
5 Time
Servo-on [S-ON] OFF ON
Position control OFF% : ' : ON Controller
L j i § g i sensor
Homing [ORG] OFF; |ON 5 | OFF: E E !
: f Servo
Home position LS [LS] P OFF  [ON] OFF! |ON] OFF: amplifier
Encoder Z-phase ___';-_é-____-r__é___r__ EOFFE |ON| ' OFF
Ready for servo-on OFFl' : : : EON : '
Homing LS detection : OFF |ON| OFF; |ON| OFF; Servo
' ; ; amplifier
Homing completion ~~ ~ ~ ! "OFF I ON !
TR ; Controller
Zero speed ON I OFF ON! OFF l_ ON

In-position ON | OFF ONl OFF | ON

[INP]

¢ At the direction of rotation switch rotation direction selection point with zero speed, zero speed and
in-position [INP] are momentarily turned on. The signal change may fail to be sensed according to
some scanning periods of the host controller.
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If the home position LS (PA2_12) is not found during travel from the homing starting position in the
reverse traveling unit amount for homing (PA2_09), the motion continues in the starting direction
for homing to search for the home position LS (PA2_12).

(1) The motion starts at the rising edge (OFF — ON) of homing [ORG] in the direction opposite to
the starting direction for homing (PA2_08) at the homing speed (PA2_06).

(2) If the home position LS (PA2_12) is not found during travel by the reverse traveling unit
amount for homing (PA2_09), the motion changes in the starting direction for homing
(PA2_08) at the homing speed (PA2_06).

(3) If the home position LS (PA2_12, PA2_13) is detected, the motion changes in the homing
direction after reference signal detection (PA2_10) at the creep speed for homing (PA2_07).

(4) Upon detection of the first encoder Z-phase (PA2_11) after detection of the home position LS
(PA2_12) during travel in the homing direction after reference signal detection, a travel
continues by the home position shift unit amount (PA2_14), followed by stoppage. The
stopping point changes to the home position and homing completion is turned on and the
homing process is finished.

Reverse traveling unit amount for homing Home position shift unit amount
< %i

Encoder Z-phase Ll (2)|_| (1)|_| (3) I_I (4) I-I

-=> 0 1 1

-QT Starting direction for homing Home Home +OT
Homing direc.:tion after reference position position
signal detection LS

Homing speed [PA2_06]
Homing creep speed [PA2_07]

Homing speed
[PA2_06] Reverse traveling

Speed \unit amount for Home position shift unit amount
homing [PA2_09] [PA2_14]
3) i —>
S Time
Servo-on [S-ON] OFF : : ON
Position control OFF% : : ON ' : : Controller,
§ ; : g ; : sensor
Homing [ORG] OFF: [ON ; OFF E 5 !
b : ? ; : Servo
Home position LS [LS] - OFF . m‘ . OFF% amplifier
Encoder Z-phase ___T_E_-________T ___________ :OFF |ON| :OFF
Ready for servo-on OFFl ON : :
Homing LS detection OFF |ON| OFF Servo
_____ 5 5 amplifier
Homing completion _; OFF I ON P !
: E 5 Controller
Zero speed ON I OFF ION OFF I ON
In-position ON | OFF loN OFF [ ON

[INP]
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. At the rotation direction selection point with zero speed, zero speed and in-position [INP]
are momentarily turned on. The signal change may fail to be sensed according to some
scanning periods of the host controller.

If the home position LS (PA2_12) is not found during travel from the homing starting position in the
reverse traveling unit amount for homing (PA2_09), the motion changes in the starting direction for
homing and the home position LS (PA2_12) is searched for. If the home position LS (PA2_12) is
not found during the motion in the starting direction for homing until OT in the starting direction for
homing is detected, the motion reverses and the reference signal for homing (Deceleration starting
signal) and reference signal for shift operation are searched for.

(1) The motion starts upon at the rising edge (OFF — ON) of homing [ORG] in the direction
opposite to the starting direction for homing (PA2_08) at the homing speed (PA2_06).

(2) If the home position LS (PA2_12) is not found during travel by the reverse traveling unit
amount for homing (PA2_09), the motion changes in the starting direction for homing
(PA2_08) at the homing speed (PA2_06).

(3) I OT in the starting direction for homing (PA2_08) is found while the home position LS
(PA2_12) is not found, the motion reverses at the homing speed (PA2_06).

(4) If the home position LS (PA2_12) is found during reverse rotation, the motion changes in the
homing direction after reference signal detection (PA2_10) at the creep speed for homing
(PA2_07).

(5) Upon detection of the first encoder Z-phase (PA2_11) after detection of the home position LS
(PA2_12) during travel in the homing direction after reference signal detection (PA2_10), a
travel by the home position shift unit amount (PA2_14) continues, followed by stoppage. The
stopping point changes to the home position and homing completion is turned on and the
homing process is finished.
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Home position shift unit amount

Encoder Z-phase

Home Home
position LS  position

-OT

Reverse traveling

Speed

Starting direction for homing
Homing direction after reference
signal detection

Home position shift unit
amount [PA2_14]

unit amount for Homing creep speed [PA2_07]
homing [PA2_09] /W 7‘%
SEge I

(1M ' Homing speed (4) ' —
| ' P [PA2_06] 5 i Time

Servo-on [S-ON] OFF| ON
Position control OFF% : i ON

L Controller,
Homing [ORG] OFF: |ON IR OFF sensor

is i !
+OT : 1+ ON | OF Fl. ON . . Servo

P R G L amplifier
Home position LS [LS] . ' OFF . b |ON| QFFIONI EOFFE
Encoder Zphase 1777771777 TTTITITTTT T TGR ONOFF
Ready for servo-on OFFl : : ON ' ' |
+OT detection ; OFF ; | O:N II OFF I ' T

: : Poobon Servo
Homing LS detection OFF 5 |ON| OFFON|OFF: amplifier
Homing completion : : : : Jll . OFF ! l ON | Controller
Zero speed ON | OFF [oN [oN OFF l[on OFF [ON
In-position ON I OFF |ON |ON OFF |ON OFF |ON
[INP]
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(4) Reference signal for shift operation homing profile (equivalent to homing profile 4 of FALDIC- o
Series)
Upon detection of a reference signal for shift operation after the start of homing, the motion
reverses to the point ahead of the reference signal for shift operation, and then the motion
continues at the creep speed for homing to detect the reference signal for shift operation and
determine the home position.
Accurate homing (highly reproducible zero position) is realized only with the reference signal for
shift operation without using the reference signal for homing (deceleration starting signal).
[Parameter setting example]

PA1_
. Default
No. Name Setting value | Change
01 | Control mode selection 6: Extension mode 0 Power
PA2_
. Default
No. Name Setting value | Change
06 |Homing speed 500.00 [r/min] 500.00 Always
07 | Creep speed for homing 50.00 [r/min] 50.00 Always
08 | Starting direction for homing 0: Forward rotation 0 Power
09 Revgrse traveling unit amount for 0 [units] 0 Always
homing
10 Homm_g direction after reference signal 0 Forward rotation 0 Power
detection
11 | Reference signal for shift operation 0: Home position LS 1 Power
13 | Home position LS signal edge selection | 0: Rising edge 0 Power
14 | Home position shift unit amount 1000 [units] 1000 Always
15 | Deceleration operation for creep speed 1: Reverse rotation is 0 Power
enabled
16 | Home position after homing completion | O [units] 0 Always
17 | Home position detection range O Always ON after homing 0 Always
completion
18 | Deceleration time at OT during homing | 100.0 [ms] 100.0 Always
24 ES:r?iCr;[é;on of operation at OT during 0: Reverse rotation 0 Power

e Because rotation reverses in the direction opposite to the OT direction upon OT detection to
detect the reference signal for homing (deceleration starting signal) and reference signal for shift
operation, homing can be secured. The reverse rotation after OT detection follows (2) OT
reference homing profile.
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The motion proceeds in the following procedure.

(1) The motion starts at the rising edge (OFF — ON) of homing [ORG] in the starting direction for
homing (PA2_08) at the homing speed (PA2_06).

(2) Upon detection of the home position LS (PA2_12, PA2_13), the motion reverses in the
direction opposite to the homing direction after reference signal detection (PA2_10) to the
point ahead of the home position LS (PA2_12).

(3) The motion changes in the homing direction after reference signal detection (PA2_10) to
detect the home position LS (PA2_12, PA2_13), and it changes to the creep speed for homing
(PA2_07) by the home position shift unit amount (PA2_14), followed by stoppage. The
stopping point changes to the home position and homing completion is turned on and the
homing process is finished.

Home position shift unit amount

powennatN I VR |
I Starting direction for homing
-OT Homing direction after Home Home +OT

reference signal detection ~ Position LS position

Homing speed [PA2_06]

* Homing creep speed [PA2_07]
Speed (3)
(1 Home position shift unit
amount [PA2_14]
P>
Time
Servo-on [S-ON] OFFl : ' ;ON '
Position control OFFi : ' iON I Controller
L g E g : ; i sensor
Homing [ORG] OFF: |ON : EOFFE ; !
y L S : i Servo
Home position LS [LS] b OFF |ON| . |ON| QFF |ON| | OFF | amplifier
Ready for servo-on OFFl . ON | iii P
Homing LS detection ' OFF oN[i]loN] oFF |on| A
_____ : § § : Servo
Homing completion e __d 1 OFF - I ON amplifier
: : : : !
Zero speed ON_| OFF  |on OFF |on OFF |ON | Controller
In-position ON I OFF |ON OFF |ON OFF ON )

[INP]

o At the rotation direction selection point with zero speed, zero speed and in-position [INP] are
momentarily turned on. The signal change may fail to be sensed according to some scanning
periods of the host controller.
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(5) At-start reverse rotation homing profile2

The motion occurs in the direction opposite to the homing direction after reference signal detection
(direction of home position when viewed from the reference signal for homing) to detect the
reference signal for homing (deceleration starting signal) and reference signal for shift operation.
This profile is used if the machine stopping position is larger than the reference signal for homing
or reference signal for homing.

[Parameter setting example]

PA1_
. Default
No. Name Setting value |Change
01 | Control mode selection 6: Extension mode 0 Power
PA2_
. Default
No. Name Setting value Change
06 |Homing speed 500.00 [r/min] 500.00 Always
07 | Creep speed for homing 50.00 [r/min] 50.00 Always
08 | Starting direction for homing 0: Reverse rotation 0 Power
09 Revgrse traveling unit amount for 0 [units] 0 Always
homing
10 Homln'g direction after reference signal 0 Forward rotation 0 Power
detection
11 | Reference signal for homing 1: Encoder Z-phase 1 Power
12 | Reference signal for homing 0: Home position LS 0 Power
13 | Home position LS signal edge selection | 0: Rising edge 0 Power
14 | Home position shift unit amount 1000 [units] 1000 Always
15 | Deceleration operation for creep speed | 0: Reverse rotation is disabled 0 Power
16 | Home position after homing completion | 0 [units] 0 Always
17 |Home position detection range 0 Always ON after homing 0 Always
completion
18 | Deceleration time at OT during homing | 100.0 [ms] 100.0 Always
24 ﬁg:ﬁi?%on of operation at OT during 0: Reverse rotation 0 Power

e Because rotation reverses in the direction opposite to the OT direction upon OT detection to
detect the reference signal for homing (deceleration starting signal) and reference signal for shift
operation, secure homing is realized. The reverse rotation after OT detection follows (2) OT
reference homing profile.

¢ The direction of movement is defined as follows.

Forward: direction of position increase Reverse: direction of position decrease.
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The motion proceeds in the following procedure.

(1) The motion starts at the rising edge (OFF — ON) of homing [ORG] in the starting direction for
homing (PA2_08; direction opposite to homing direction after reference signal detection in this
case) at the homing speed (PA2_06).

(2) Upon detection of the home position LS (PA2_12, PA2_13), the motion changes in the homing
direction after reference signal detection (PA2_10) at the creep speed for homing (PA2_07).

(3) Upon detection of the first encoder Z-phase (PA2_11) after detection of the home position LS
(PA2_12), the travel continues by the home position shift unit amount (PA2_14), followed by
stoppage. The stopping point changes to the home position and homing completion is turned

on and the homing process is finished.
| Home position shift unit amount

|
Encoder Z-phase LI (2) LI (3)L| (1)L| LI

— _pA —
I E Starting direction

-OT Home Home for homing +OT
position LS position

Homing direction after reference
signal detection

Homing creep speed [PA2_07]
* Homing speed
[PA2_06] Home position shift unit
Speed \ amount [PA2_14]
—
Time
Servo-on [S-ON] OFF ' I EON :
Position control OFF: ' : EON : I ' Controller,
P ; P f ; sensor
Homing [ORG] OFF: |ON | OFF! i !
Do ; ; 5 ; Servo
Home position LS [LS] . 1 OFF |oN[OFFi  |oN[ | OFF: amplifier
EncoderZphase 777 "TTTTF 77T IGRR JoN[ OFF
Ready for servo-on OFF ' : : ;ON : I
Homing LS detection "OFF |ON[OFFi  |ON[  OFF; Servo
_____ ' 5 5 amplifier
. . T .
Homing completon | 1OFF l ON
o E - Controller
Zero speed ON I OFF ONl OFF I ON
In-position [INP] ON | OFF ONI OFF I ON

o At the rotation direction selection point with zero speed, zero speed and in-position [INP] are
momentarily turned on. The signal change may fail to be sensed according to some scanning
periods of the host controller.
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(6) Homing profile without using OT

Below is an example of the setting for returning to the home position with the home position LS
signal without the OT signal. Use this profile for mechanical configurations where one of directions
of the moving part of the mechanical system is turned on with the home position LS signal as
shown in the figure below. The starting direction for homing is automatically determined according
to the setting of PA2_10 (homing direction after reference signal detection) and the ON/OFF state
of the home position LS at which return begins.

[An example of relationship between moving range of machine and home position LS]

Moving range of machine

Reverse Forward
rotation rotation
<4+— —>
OFF ON
LS
[Parameter setting example]
PA1_
: Default
No. Name Setting value Change
01 | Control mode selection 6: Extension mode 0 Power
PA2
No. Name Setting Default Change
value
06 |Homing speed 500.00 [r/min] 500.00 Always
07 | Creep speed for homing 50.00 [r/min] 50.00 Always
08 | Starting direction for homing 2: Condition judgment start 0 Power
09 Revgrse traveling unit amount for 0 [units] 0 Always
homing
10 Hommg direction after reference signal | 0: Forward rotation 0 Power
detection
11 | Reference signal for shift operation 1: Z-phase of encoder 1 Power
12 Reference.S|gnaI fgr homlng 0: Home position LS 0 Power
(Deceleration starting signal)
13 | Home position LS signal edge selection | 0: Rising edge 0 Power
14 | Home position shift unit amount 1000 [units] 1000 Always
15 | Deceleration operation for creep speed | 1: Reverse rotation is enabled 0 Power
16 | Home position after homing completion | 0 [units] 0 Always
17 | Home position detection range O Always ON after homing 0 Always
completion

* PA2_13: Home position LS signal edge selection indicates selection of the edge of the home
position LS corresponding to the direction of homing.
If PA2_08 is set at “2,” use of the home position LS is assumed. Accordingly the following
conditions are included in combination conditions.
PA2_11 (Reference signal for shift operation) = 0 (home position LS) or
PA2_11 (Reference signal for shift operation) = 1 (encoder Z-phase) and PA2_12 (reference signal
for homing) = 0 (home position LS)
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If PA2_08 = “2” and neither of the above conditions is satisfied, the starting direction for homing
follows the setting of PA2_10 (homing direction after reference signal detection). If PA2_08 is set
at “2,” PA2_09 (reverse traveling unit amount for homing) is internally handled as zero forcibly.

Operation proceeds in the following order.

(1) Condition judgment start is made upon the rising edge (OFF-to-ON transition) of homing
[ORG] in the reverse rotation direction at the zero return speed (PA2_06).

(2) Upon deactivation of home position LS (PA2_12, PA2_13), movement is temporarily stopped,
then continues in the homing direction after reference signal detection (PA2_10) at the creep
speed for homing (PA2_07).

(3) The travel continues by the home position shift unit amount (PA2_14) after the first encoder
Z-phase (PA2_11) is detected since the home position LS (PA_12) is detected, followed by
stoppage. The stopping point changes to the home position and homing completion is turned
on, finishing the homing process.

Home position shift amount

—|
Encoder Z-phase L ) U (1) U i (3) U

—

— —— — A
Starting direction for homing /

Home position
Homing direction after reference signal detection

+ Homing speed Crleep speed for homing [PA2_07]
[PA2_08] ; Home position shift unit amount
Speed B [PA2_14]
Servo-on [S-ON] OFF| . ION
Position control OFF% iON Controller,
Do P i ; 5 sensor
Homing [ORG] OFF} |ON ! ' OFF! g ; l
P i i ? ; Servo amplifier
Home position LS i i ON OFF! i ON !
[LS] ] S R A
Encoder Z-phase  ___i _: ___________i___iOFF |ON|] !OFF
Ready for servo-on OFF| EON
5 ON : ! : 5
Homing LS detection OFF; OFF!
_____ ; 5 5 Servo amplifier
Homing completion __ __ _ _: 1 OFF l_ON l
. ; ; Controller
Zero speed ON I. OFF ONl OFF |. ON
In-position [INP] ON | OFF ONl OFF | ON
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e Zero speed and in-position [INP] are temporarily turned on when the speed is reduced to zero at
changeover of the direction of rotation. Signal transition may not be detected according to some
scanning frequencies of the host controller.

¢ [Supplement] Operation example showing the machine position in lateral direction

[Homing starting after LS activation]

(1) Atravel in the reverse direction starts at the homing speed (PA2_06).

(2) When the falling edge (ON-to-OFF transition) of the zero LS is detected, reverse rotation
continues to decelerate to the creep speed for homing (PA2_07).

(3) When the first encoder Z-phase (PA2_11) is detected after the rising edge (OFF-to-ON
transition) of the home position LS is detected, a travel is made by the home position shift
unit amount (PA2_14), followed by stoppage.

[Homing starting after LS deactivation]

(1) A travel in the forward direction starts at the homing speed (PA2_06).

(2) Because the deceleration operation for creep speed (PA2_15) is set at “1” (reverse rotation
enable), reverse rotation is made upon detection of the rising edge (OFF-to-ON transition) of
the home position LS while decelerating to the creep speed for homing (PA2_07).

(3) Changeover to forward rotation is made again upon detection of the falling edge
(ON-to-OFF transition) of the home position LS.

(4) When the first encoder Z-phase (PA2_11) is detected after the rising edge (OFF-to-ON

transition) of the home position LS is detected, a travel is made by the home position shift
unit amount (PA2_14), followed by stoppage.

Machine moving range

Reverse rotation ON edge of LS Forward rotation

LS (ON active)

Z-phase
. PA2_07:Creep
Start from inside of LS ) T speed for homing
— Position
. PA2_14:Home
PA2_06:Homing speed ------3 position shift unit
PA2_06:Homing speed amount
] PA2_07:Creep
Start from outside of LS \ T speed for homing
N — Position
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e Operation example at parameter setting change
Operation examples after a parameter change necessitated due to the position, etc. of the home
position LS (see Table a for the setting example) are shown in Figs. a to c.

Table a

No. Name Setting example of | Setting example of | Setting example of
Fig. a Fig. b Fig. c

PA2_08 Starting direction for homing | 2:Condition judgment start

PA2_10 Homing direction after 0:Forward rotation 1:Reverse rotation
reference signal detection

PA2_11 Reference signal for shift

. 1:Encoder Z-phase
operation

PA2_12 Reference signal for homing
(Deceleration starting signal)

0:Home position LS

PA2_13 Home position LS signal edge

selection 1: Trailing edge 0: Rising edge 1: Trailing edge

PA2_15 Deceleration operation for

1:Reverse rotation is enabled
creep speed

Figs. a through c assume that the machine position is in the lateral direction.

[Fig. a]
Reverse rotation LS OFF edge Forward rotation
— >

LS (ON active)

Z-phase
PA2_06:Homing speed
Start from the PA2_07:Creep
inside of LS \ K(//”//%\ speed for homing
N/ — Position

PA2_14:Home position
shift unit amount
PA2_07:Creep
7 m speed for homing
— Position

Start from outside of LS

PA2_06:Homing speed
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[Fig. b]
Reverse rotation LS ON edge Forward rotation
<“—
LS (ON active)
Z-phase
PA2_06:Homing speed
Start from the /
inside pf LS
— Position V«W/ﬁ L. PA2_07:Creep speed for homing
PA2_14:Home position
shift unit amount
Start from \
outside of LS
— Position W i \\ /. PA2_07:Creep speed for homing
4—/ PA2_06:Homing speed
[Fig. c]
Reverse rotation LS OFF edge Forward rotation
«
LS (ON active)
Z-phase
Start from the inside of LS N
— Position i \\ V4 PA2_07:Creep speed for homing
PA2_14:Home ‘position - PA2_06:Homing speed
shift unit amount PA2_06:Homing speed
Start from outside
of LS
— Position “WM £ PA2_07:Creep speed for homing
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(7) Homing pattern using the encoder Z-phase as a referenece signal for homing

When it is a machine which cannot install sensors, such as LS, PA2_12: Reference signal for
homing set as "Encoder Z-Phase".

[Parameter setting example]

PA1_
No. Name Setting Default Change
value
01 | Control mode selection 0: Position 0 Power
PA2_
No. Name Setting Default Change
value
07 |Creep speed for homing 50.00 [r/min] 50.00 Always
08 | Starting direction for homing 0: Forward rotation 0 Power
11 | Reference signal for shift operation | 1: Encoder Z-Phase 1 Power
12 | Reference signal for homing 3: Encoder Z-Phase 0 Power
14 |Home position shift unit amount 1000 [units] 1000 Always
e Timing chart

(1) When ORG signal is ON, the motor rotates with Creep speed for homing according to
Starting direction for homing.
(2) If first encoder Z-Phase is detected, it moves by PA2_14: Homeing position shift unit

amount.
Speed (1) Creep speed for homing [PA2_07]
W Home position shift unit amount
/ % [PA2_14]
; P2 ==
E : 1 Time_
Servo-on [S-ON] OFF] ON ' Controller, Sensor
: to
; ’ Servo Amplifier
Homing [ORG OFF |ON OFF
Encoder Z-Phase OFF |ON[ " [OFF
_____ , ‘ | Servo Amplifier
Homing completion SRR | OFF Iﬂ L to g
: Controller
In-position [INP] O_N| OFF |ﬂ

P

o If PA2_12is 3: Encoder Z-Phase, Reference signal for shift operation is always Encoder
Z-Phaze even if PA2_11 is set as which value.

o When £OT is detected at the start of homing, the motor does not rotate eve if PA2_24 is set as
which value. And +OT is detected during the homing operation, the motor is stopped.
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(8) Homing pattern using the stopper

[Parameter setting example]

PA1_
No. Name Setting Default Change
value
. 7: Positioning
01 |Control mode selection : 0 Power
operation
PA2_
No. Name Setting Default Change
value

06 |Homing speed 500.00 [r/min] 500.00 | Always

07 |Creep speed for homing| 50.00 [r/min] 50.00 | Always
Homing direction after

10 |reference signal 0: Forward rotation 0 Power
detection
Reference signal for .

11 shift operation 5: Stopper 1 Power

14 |Home position shift unit | ;5 it 1000 | Always
amount

16 |Home position after 4 | o0 0 | Aways
homing completion

17 Home position detection | 0: Alyvays ON af_ter 0 Always
range homing completion

29 Detection time for 50 [ms] 0 Always
contact-stopper

23 Torque limit for 30 [%] 0 Always
contact-stopper

. Select “5” (stopper) for the home position shift amount reference signal (PA2_11). Be sure to

enter the output torque generated upon contact with the stopper, as a torque limit for
contact-stopper (PA2_23), and enter the time between contact with the stopper and completion
of homing as a Detection time for contact-stopper (PA2_22).

(i) If the home position sift amount (PA2_14) is zero, homing is finished at the stopping
position after the detection time for contact-stopper.

(ii) If the home position shift amount (PA2_14) is other than zero, the motor moves by the
home position shift amount from the stopping position after the detection time for
contact-stopper in the reverse direction to the contact stop, and homing is finished

there.
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Timing chart
Speed
Homing speed
[PA2_06] Time
| ) Home position :
1 1 shift unit amount |
PA2_14]
1 1 | e | Creep speed for
1 Stop;:ner I homing [PA2_07]
Homing T : :
ON 1 | |
1 1 1
imi i T < > 1
Torque limit detection | ON !
! I
Homing completion PA2_22: Detection time for contact-stopper ON
Torque limit value < PA2_23: Torque limit for contact-stopper >< >

(1)

()

PA1_27: Forward rotation torque limit /

PA1 28: Reverse rotation torque limit

The rising edge of the homing signal starts operation at the homing speed (PA2_06) in
the homing starting direction (PA2_10).

Upon contact with the stopper or the like, the motor is stopped and the output torque is
limited to the torque limit for contact-stopper (PA2_23).

After limitation is set in the output torque, the detection time for contact-stopper (PA2_22)
is counted for the specified time, then a return is caused by the home position shift
amount (PA2_14), and homing is finished.

If the home position shift amount is zero, homing is finished at the contact position.
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PA2 19 Preset position

No. Name Setting range ?/Zflilélt Change
19 |Preset position -2000000000 to 2000000000 [units] 0 Always

Specify the new position to be substituted with the current position upon an input signal ("position
preset (16)" assigned to a CONT signal). After position preset is turned on, the current position
changes to the reference value of this parameter.

PA2_20 Interrupt traveling unit amount

No. Name Setting range szflilélt Change
20 Interrupt traveling unit 1 to 2000000000 [units] 100000 | Always
amount

Specify to perform interrupt positioning.
Specify the traveling amount based on the position located at the timing of activation of an input signal
("interrupt input (49)" assigned to CONT signal).

PA2_25to 27 Software OT selection-position command format, software OT
detection position

No. Name Setting range Default value |Change

Software OT selection

(PA1_01=1 10 6) 0: Disable 1: Enable

25 " 0 Power
Position command 0: Normal 1: Positioning start with zero
format (PA1_01=7)

position preset

26 Positive software OT -2000000000 to 2000000000 2000000000 | Always

detection position [units]
27 Nega’u_ve soﬂ\_/v_are oT -20_00000000 to 2000000000 -2000000000 | Always
detection position [units]

(1) Software OT selection.
Forced stop is caused, different from +OT or -OT external input signal, if the servomotor position
exceeds the reference value.
Enter settings so that positive software OT detection position is larger than negative software OT
detection position.

Traveling range

A
\/

» Feedback position

Negative software OT detection Positive software OT detection
position (PA2_27) position (PA2_26)

(2) Position command format

Normal: Motion is conducted in the range from -2000000000 to 2000000000 units.
Absolute/incremental positioning data designation and various position
detection functions can be used.

4-72 Automatic Operation Setting Parameter



CHAPTER 4 PARAMETER

1: Positioning  Repetitive rotation in the same direction can be made.
start with The position is preset at the start, and all position data is handled as an
zero position incremental value. The OT function, software OT and hardware OT functions

preset: allocated to input signals are disabled.

PA2 28 to 29 Limiter detection position

No. Name Setting range Default value |Change
28 E(())Ssilttil‘\;re] limiter detection 2000000000
— . -2000000000 to 2000000000 [units] Always
29 Neg_gtwe limiter detection 2000000000
position

Enter the position of the limiter detection function.
While each setting can be positive or negative, the setting of PA2_28 must not be smaller than the

setting of PA2_29.
For detail description of limiter detection, refer to “CHAPTER 2 WIRING.”
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PA2_31to 34 Point detection, area settings

No. Name Setting range ?,Zflilélt Change
Point detection, area 0: Point detection

31 |detection 1: ON for positive side 0 Always

2: ON for negative side

3p |Point detection, area -2000000000 to 2000000000 units 0 |Aways
detection position 1

33 |Point detection, area -2000000000 to 2000000000 units 0 | Aways
detection position 2

34 | Point detection range 0 to 2000000000 units 100 Always

Specify the output format of the "point detection, area detection" signal that is output as an output
signal (OUT signal).

In case of point detection setting, the signal is output if the servomotor is located nearly in the reference
value (point detection range)

In case of area setting, the signal is turned on or off if the servomotor position exceeds the reference
value.

(1) Point detection (If PA2_31 (point detection, area detection) is 0)
The signal is turned on if the current position is nearly the position specified in the standard
parameter- Point detection, area detection position 1
(PA2_32)
Point detection, area detection position 2

(PA2_33)
(Standard parameter 64)

190.0 200.0 210.0

Current position

\J

Fixed point
OFF ON

= Point detection range
(PA2_34)

A
Y
A
A

10.0 10.0

4-74  Automatic Operation Setting Parameter



CHAPTER 4 PARAMETER

(2) Area OFF — ON (If PA2_31 (point detection, area detection) is 1)
The signal is turned on if the current position is exactly or larger than the setting of the standard

parameter.

It is turned off if the position is less than the setting.
Point detection, area detection position 1

(PA2_32)
Point detection, area detection position 2
(PA2_33)
(Standard parameter 64)
190.0 200.0 210.0
Current position ] ] >
Area
OFF ON

(3) Area ON — OFF (If PA2_31 (point detection, area detection) is 2)
The signal is turned on if the current position is exactly or less than the setting of the standard

parameter.

It is turned off if the position exceeds the setting. ) , ) 3
Point detection, area detection position 1

(PA2_32)

Point detection, area detection position 2
/ (PA2_33)

190.0 200.0 210.0

Current position

Area
ON OFF
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PA2_36 to 39 Override settings

No. Name Setting range ?,Zflilélt Change
36 |Override 1 10 Always
37 |Override 2 0 to 150 [%] 20 Always
38 |Override 4 40 Always
39 |Override 8 80 Always

These parameters are enabled under speed and position control.

To use these signals, be sure to turn on "override enable."

With this setting, the speed can be changed during operation. For the weight of the override, refer to
the table below.

Ratio of override

Oveé'ride Ove;ride Ovezrride Ove1rride Tr:p":e'z‘g
%
OFF OFF OFF OFF 0
OFF OFF OFF ON 10
OFF OFF ON OFF 20
OFF OFF ON ON 30
OFF ON OFF OFF 40
OFF ON OFF ON 50
OFF ON ON OFF 60
OFF ON ON ON 70
ON OFF OFF OFF 80
ON OFF OFF ON 920
ON OFF ON OFF 100
ON OFF ON ON 110
ON ON OFF OFF 120
ON ON OFF ON 130
ON ON ON OFF 140
ON ON ON ON 150

* For default override weight

PA2_40 Internal positioning data selection

No. Name Setting range ?Zflilélt Change
40 Interngl positioning data 0: Disable 1: Enable 10 Power
selection

Select whether the internal positioning data is enabled or disabled.
Setting “0”: Immediate value data operation over RS-485 Modbus communications
Setting “1”: Positioning data operation with address settings ADO to AD3
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PA2_41 Sequential start selection

No. Name Setting range ?,Zflilélt Change
41 |Sequential start selection 0 Dlsable_ 1: Enable 2: Homlng_ 0 Power
3: Immediate value data operation

Select whether to enable the sequential start or not, and select the motion when ADO through AD3 are
inactive.
If “1” is selected and ADO through AD3 are inactive, sequential start operation is conducted.

If “2” is selected and ADO through AD3 are inactive, homing is conducted.

If "3" is selected and ADO through AD3 are inactive, immediate value data operation is conducted.

PA2_42 Decimal point position of stand still timer

No. Name Setting range ?,Zflilélt Change
42 |Pecimal point position of | 5. 4 44 4. o1 0 | Aways
stand still timer
Select the least input increment of the stand still timer.
Selection can be made between 1 and 10 ms.
PA2 43 Output selection at M code OFF
No. Name Setting range Dveaflilélt Change
Output selection at M P —
43 | sode OFF 0: 00‘H 1: FF'H 1 Power
Select the output signal status at M code shutoff.
For details of the M code, refer to “CHAPTER 12 POSITIONING DATA”
PA2_44 Positioning extended function
. Default
No. Name Setting range value Change
Positioning extended | 0: Internal command completion
44 . ) . 0 Power
function 1: Internal feedback completion

Select the condition for reversing in a case "when the travel directions between two continuous motions
are opposite” as the followings:
(a) In continuous operation by the immediate continuous command in immediate data operation
(b) In continuous operation with the step mode = CO (continuous) and the stop timer = “0” in

positioning data operation
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Setting value: 0 (Internal command completion.)

After the command in-position of each motion, next operation will be carried out continuously (in

continuous operation) as shown in the chart below.
The current feedback position while continuous operation is carried out may not reach the target
position due to delay of following behavior.

To approach the target position, adjust the tuning setting and increase the response.

Speed 4 /—\ /—\
Position 4 H\ /
Target """"""""" | These timings may not

position i allow reaching to the
< . target position.
o : 7 : : " Time

Start positioning {ON : ; :

Internal command : :

completion OFF % % % %

Internal feedback
OFF ON

completion I—

In-position[INP] OFF ON
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Setting value: 1 (Internal feedback completion.)

The operation will shift to the next motion continuously after each motion enters in-position conditions

(*) as shown in the chart below.
The current feedback position while continuous operation is carried out will start the following motion
to the target position after positioning is complete normally.
* Conditions for in-position is all of the following (a), (b) and (c).
(a) Internal command completion (b) The position deviation is within the deviation zero range
(PA1_32) (c) The speed is within the zero speed range (PA1_30)

Moreover, the in-position [INP] signal is not output during continuous operation.

Speed 4 . . - .
/ ‘e— Motor K N
Cammand// v speed ! v
Position A
Target
position
Start positioning Time
Internal command : : : :

. OFF ‘ | | ]
Completlon ON: ON: ON: ON !
Internal feedback 3 3 3 3
completion OFF % lO_ll\l Ol_l\ll ﬂ
In-position [INP

P [INP] OFF ON
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4.5 Extended Function Setting Parameter

— | Parameters marked "O" in the "Power" field are enabled after the power is turned off then
Note |turned on again. (Check that the display (7-segment display) on the servo amplifier is unlit
— |when the power is turned off.)

4.5.1 List (PA2_00)

No. Control mode Record of
PA2 Name Default value| Power bosit reference
_ osition | Speed | Torque value
51 |Numerator 1 of electronic gear
52 |Numerator 2 of electronic gear 1 - O - -
53 |Numerator 3 of electronic gear
54 |Command pulse ratio 1 1.00 - O - -
55 |Command pulse ratio 2 10.00 - O - -
56 |Speed limit selection at torque control 0 @) - - O
57 |Torque limit selection 0 O O O -
58 |Second torque limit 300 - O O -
59 |Deviation hold selection at torque limit 0 O O -
60 |Third torque limit 300 - O O -
61 |Action sequence at servo-on OFF 5 O O O O
62 |Action sequence at alarm 5 O O O O
63 |Action sequence at main power shutoff 5 O O O O
64 |Torque keeping time to holding brake 0.00 - O O O
65 |Regenerative resistor selection 1 O O O O
66 |Flying start at speed control 0 O - O -
67 |Alarm detection at undervoltage 1 O O O O
68 |Unused 0 — - — -
69 |Deviation detection overflow value 15.0 - O - -
70 |Overload warning value 50 - O O O
72 |Station number for communications 1 (RS-485) @) @) @) O
73 |Communication baud rate (RS-485) 0 O O O O
74 |Parameter write protection 0 - O O O
75 |Positioning data write protection 0 - O - -
77 |Initial display of the keypad 0 O O O O
78 |Display transition at warning detection 0 O O O O
80 |Parameterin RAM 1
81 |Parameter in RAM 2
82 |Parameter in RAM 3 0 o o o o
83 |Parameter in RAM 4
84 |Parameter in RAM 5
85 |Parameter in RAM 6
86 |Positioning data in RAM 1 0 O O - -
87 |Positioning data in RAM 2 0 O O - -
88 |Positioning data in RAM 3 0 O O - -
89 |Sequence test mode: mode selection 0 O O O O
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No. Control mode Record of

PA2 Name Default value| Power _ reference
— Position | Speed | Torque value

90 |Sequence test mode: encoder selection 0 O O O O

93 |Parity/stop bit selection (for Modbus) 0 O O — -

94 |Response time (for Modbus) 0.00 - O — -

Communication time over time

95 (for Modbus) 0 B O B B

97 |Communication protocol selection 0 - O — -

98 |GY******2.T2*-* motor model setting 0 O O O O

99 |Encoder selection 0 O O O O

Parameters marked O in the table are enabled in the corresponding control mode.

4.5.2 Description of Each Parameter

PA2_51to 53 Electronic gear ratio numerator 1, 2, 3

No. Name Setting range Dveaflilélt Change
51 |Numerator 1 of electronic gear
52 |Numerator 2 of electronic gear 110 4194304 1 Always
53 |Numerator 3 of electronic gear

Specify the electronic gear ratio, using the input signal ("electronic gear numerator selection 0, 1"
assigned to CONT signal).

Electronic gear Electronic gear numerator Numerator of electronic gear
numerator selection 1 selection 0

OFF OFF PA1_06: Numerator 0 of electronic
gear

OFF ON PA2_51: Numerator 1 of electronic
gear

ON OFF PA2_52: Numerator 2 of electronic
gear

ON ON ;:?5&Numemmr 3 of electronic

Do not change the electronic gear ratio in case of interrupt positioning or homing.

PA2 54 and 55 Command pulse ratio 1, 2

No. Name Setting range Default | change
value
54 |C d pul tio 1 1.00
OMMand pufse rato 0.01 to 100.00 Always
55 |Command pulse ratio 2 10.00

Specify the multiplication of the command pulse.
The reference value selected with an input signal ("command pulse ratio 1, 2" assigned to a CONT
signal) is enabled.
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PA2_56 Speed limit selection at torque control

Default

No. Name Setting range value

Change

0: Parameter (PA1_26)
1: As per multi-step speed selection 0 Power
inc. VREF terminal voltage

Speed limit selection at

56 torque control

Select the method of setting limitation on the speed under torque control.
If the setting is 0, the reference value of PA1_26 (maximum rotation speed) is the speed limit.
If the setting is 1, the limit is shown in the table below.

CONT INPUT SIGNAL
Enabled speed limit

X3 X2 X1

OFF OFF OFF VREF terminal voltage (analog speed limit)
OFF OFF ON Speed limit 1 under torque control
OFF ON OFF Speed limit 2 under torque control
OFF ON ON Speed limit 3 under torque control
ON OFF OFF Speed limit 4 under torque control
ON OFF ON Speed limit 5 under torque control
ON ON OFF Speed limit 6 under torque control
ON ON ON Speed limit 7 under torque control

PA2_57 to 60 Torque limit settings

No. Name Setting range Default Change
value
57 | Torque limit selection 0: As per CONT signal torque limit 0/1 0 Power

1:TREF terminal voltage

58 |Second torque limit 0 to 300 [%] 300 Always

Deviation hold selection at 0: No deviation hold

59 torque limit 1: Deviation hold at second torque limit 0 Power
9 2: TREF terminal voltage
60 |Third torque limit 0 to 300 [%] 300 Always
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The enabled torque limit is described below.

CHAPTER 4

PARAMETER

(1) In case of position control and speed control (If PA2_57 is 0)
CONT signal * State of each limit Enabled torque limit
Torque Torque . _ CCW: Powering, CW: Powering,
limit 1 limit O TL: TREF (analog torque limit) CW: Regeneration | CCW: Regeneration
OFF OFF  |No condition judgment Forward rotation | Reverse rotation
torque limit torque limit
. I Forward rotation [Reverse rotation
OFF ON TL = Forward/Reverse rotation torque limit torque limit torque limit
TL < Forward/reverse rotation torque limit TL TL
Second torque limit = Forward/Reverse rotation | Forward rotation | Reverse rotation
ON OFF torque limit torque limit torque limit
Second torque limit < Forward/Reverse torque | Second torque Second torque
limit limit limit
- Second torque Second torque
ON ON TL = Second torque limit limit limit
TL < Second torque limit TL TL

Add a positive voltage to TL. The negative voltage is limited to zero.
A negative setting is limited to zero.

If PA2_57 is 1, the torque limit is always the TL value.

(2) In case of torque control

The forward rotation torque limit and reverse rotation torque limit are followed.

(3) Torque limit for controlled stop action (under position or speed control) (If PA2_57 is 0)

CONT signal * State of each limit Enabled torque limit
Torque T_orque TL: TREF (analog torque limit) CW deceleration CCW deceleration
limit1 | limitO stop stop
Forwarc_l rgtatlon torque limit 2 Third Third torque limit Third torque limit
OFF OFF torque limit
Forward/Reverse rotation torque limit < | Forward rotation torque | Reverse rotation torque
Third torque limit limit limit
TL, forward/reverse torque limit = Third . - . _
torque limit Third torque limit Third torque limit
OFF ON - . TL or forward rotation | TL or reverse rotation
TL, forV\_/ar.d/reverse torque limit < Third torque limit, whichever |torque limit, whichever
torque limit . h
is less is less
Second torque limit, forward/reverse . . . .
rotation torque limit = Third torque limit Third torque fimit Third torque limit
ON OFF Second torque limit or | Second torque limit or
Second torque limit, forward/reverse - .
rotation torque limit < Third torque limit foryvard rotf'atlon torque, reverse rotgtlon torque,
whichever is less whichever is less
lTL’. second torque limit 2 Third torque Third torque limit Third torque limit
ON ON imit
TL, second torque limit < Third torque TL or second torque TL or second torque
limit limit, whichever is less [ limit, whichever is less
If PA2_57 is 1, the torque limit is always the TL value.
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(4) Third torque limit
This parameter is enabled under position or speed control.
The reference value of this parameter becomes the torque limit under the following conditions.
+ Sudden controlled stop caused by servo-on (sequence input signal) turned off

+ Sudden controlled stop caused by forced stop (sequence input signal) turned off
+ Sudden controlled stop caused by +OT (sequence input signal) turned off

+ Controlled stop caused by minor failure alarm (If PA2_62 is 4 or 5)

(5) Deviation holds selection at torque limit
This parameter is enabled under position control.

4 Position deviation is held with this function after a contact stop. Position deviation is held so that
the position deviation count does not reach the limit at the contact stop.
The function is enabled under the following conditions. (If PA2_57 is 0)
CONT signal * T limit for holdi
PA2_59 Deviation hold selection at torque limit orque fimit for holding
Torque | Torque deviation
limit1 | limit0
OFF OFF |- None
OFF ON 1: Second torque limit None
2: TREF terminal voltage TL
ON OFF 1: Second torque limit Second torque limit
2: TREF terminal voltage None
ON ON 1: Second torque limit Second torque limit
2: TREF terminal voltage TL

If PA2_57 is 1 and PA2_59 is 2, TL is TREF.
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[Reference example]

Example: Timing chart
To hold deviation at TL (TREF)
(Torque limit 1 = OFF, Torque limit 0 = ON)

TL Forward rotation torque limit
A / Reverse rotation torque limit
___________ A== % !_._._‘_._7_._._._
Torque 7Y i f
limit [ |
150% 200% .
50% o
>  Time
Forward rotation torque limit
4 Reverse rotation torque limit
Deviation is held if the
Internal A torque is limited.
torque limit -t -
q 150%
A 50%

> Time

Contact stop timing

N
Speed \_/7

Position deviation is held.
4/_\_/ :
Position
deviation A \ /

Reset the position deviation
Deviation with a customer's device.

reset OFF ON

PA2_61to 63 Action sequence settings

. Default
No. Name Setting range value | Change
61 Action sequence at 3: Free-run at deceleration, free-run at stop 5 Power
servo-on OFF 5: Emergency stop at deceleration /, free-run at stop
Action sequence at 3: Free-run at deceleration, free-run at stop
62 alarm q 5: Emergency stop at deceleration / (*1), free-run at 5 Power
stop
Action sequence at 3: Free-run at deceleration, free-run at stop
63 . ) . 5 Power
main power shutoff 5: Emergency stop at deceleration /, free-run at stop
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(*1) Free-run causes deceleration upon major failure alarm.
Specify the deceleration and stopping states for each condition as shown in the previous table.

PA2_64 Torque keeping time to holding brake

No. Name Setting range E:gﬁ:" Change
64 |lorquekeepingtimeto 14 54449 99g] 0.00 |Always
holding brake ’ ’ '

Assign the "brake timing" signal to the output signal.

The reference value of this parameter indicates the delay taken from shutoff of servo-on (CONT input
signal, function no.1) to free-run.

Specify a time larger than the one taken from excitation of the brake to actual brake application.

The brake timing signal is turned off when servo-on is turned off.

PA2_65 Regenerative resistor selection

Default

No. Name Setting range value

Change

Regenerative resistor 0: None

65 selection 1: Internal resistor 2: External resistor

1 Power

Select the regenerative resistor.

If the reference value is 1, the temperature of the regenerative resistor is calculated inside the amplifier
and monitored as a regenerative thermal value. 100% indicates an overheated internal regenerative
resistor (RH1).

To install an external regenerative resistor for elevator operation or high operation frequency, set at 2.
If the reference value is 2, connect the thermistor of the external resistor to the external regenerative
resistor overheat (function no.34).

Because of a normally closed contact, shutoff indicates an external regenerative resistor overheat
(RH2).

PA2_66 Flying start at speed control

No. Name Setting range Dveaﬁ:" Change
66 Flying start at speed O No_flylng start 0 Power
control 1: Flying start

The parameter is enabled under speed control.

If servo-on is turned on during free-run operation, the speed at the timing is picked and acceleration
begins at the speed.

The speed at the timing of power-on is not picked in this case.
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PA2_67 Alarm detection at undervoltage

No. Name Setting range E:gﬁ:" Change
Alarm detection at 0: No detection
67 ) . 1 Power
undervoltage 1: Detection
Select whether or not to detect alarms when undervoltage is detected.
The detected alarms include main power undervoltage.
PA2_69 Deviation detection overflow value
No. Name Setting range E:gﬁ:" Change

69 Deviation detection 0.1 to 100.0 [rev] 15.0 | Always
overflow value

Specify the value for detecting an "deviation overflow" alarm.
Enter the parameter in a rotation amount of the motor output shaft.

PA2_70 Overload warning value

No. Name Setting range Ezgfli:" Change
70 |Overload warning value 10 to 100 [%] 50 Always

Specify the output level of the "overload warning (27) signal that is issued as an output signal (OUT
signal).

Use the signal as a warning of an "overload (OL)" alarm.

Characteristics of the overload warning are specified in "CHAPTER 9 CHARACTERISTICS."
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PA2_72 Station number

No. Name Setting range Default value |Change

72 | Station number Station No.: 1 to 31 1 Power

Specify the station number of the amplifier.
+ RS-485 type: Specify the station number of each station.

PA2_73 Communication baud rate (RS-485)

No. Name Setting range Default value | Change

Communication baud rate | 0: 38400 [bps]  1: 19200 [bps]

3 | (Rs-485) 2:9600 [bps]  3: 115200 [bps] 0 Power
Specify the communication baud rate of the system combined over RS-485.
PA2_74 Parameter write protection
No. Name Setting range D\Zﬁigt Change
74 | Parameter write protection |0: Write enable 1: Write protect 0 Always
Specify parameter write protection.
Enter "1" to prohibit parameter editing. Only this parameter can be changed.
PA2_75 Positioning data write protection
No. Name Setting range szfliilt Change
75 Posmopmg data write 0: Write enable  1: Write protect 0 Always
protection

Specify positioning data write protection.
Enter "1" to prohibit positioning data editing.
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PA2_77 Initial display of the keypad

. Default
No. Name Setting range value Change
0: Sequence mode. 1: Feedback speed. 2: Command speed.
3: Command torque. 4: Motor current. 5: Peak torque.
6: Effective torque. 7: Feedback position.
8: Command position. 9: Position deviation.
10: Command pulse frequency. 11: Feedback cumulative pulse.
Initial 12: Command cumulative pulse. 13: LS-Z pulse.
display of 14: Load inertia ratio. 15: DC link voltage (max.).
77 the keypad | 16: DC link voltage (min.). 17: VREF input voltage. 0 Power
(Data 18: TREF input voltage. 19: Input signals. 20: Output signals.
displayed on | 21: OL thermal value. 22: Regenerative resistor thermal value.
keypad) 23: Power (W). 24: Motor temperature. 25: Overshoot unit amount.
26: Settling time. 27: Resonance frequency 1.
28: Resonance frequency 2. 40: Station number.
41: Alarm at present. 42: Alarm history . 43: Warning at present.
44: Total time - main power supply.
46: Motor running time.
Specify the data displayed on the amplifier when the power is turned on.
PA2_78 Display transition at warning detection
. Default
No. Name Setting range value | Change
78 Display transition at 0: No transition 1: Transition to 0 =
. . . . ower
warning detection warning display

Select whether or not a warning sign is displayed on the amplifier when a "cooling fan life expiration,"
"main circuit capacitor life expiration," or "low battery voltage" warning is detected.

If the replacement timing is drawing near after several years of operation, change this parameter to "1"
to show a warning on the keypad in front of the servo amplifier.
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PA2_80to 85 Parameterin RAM 1to 6

No. Name Setting range E:gﬁ:" Change
80 |Parameterin RAM 1

81 |Parameter in RAM 2 0: No setting

82 |Parameter in RAM 3 110 99: PA1_11t0 99 0 Power
83 |Parameter in RAM 4 101 t0 199: PA2_11t0 99

84 |Parameterin RAM 5 20110299: PA3_110 99

85 |Parameter in RAM 6

If you change some parameters frequently, store them in RAM.

With this setting, you can change parameters infinitely.

Parameters that can be stored in RAM are those marked "Always" in the "Change" field.

The parameter stored in RAM is in the default value when the amplifier is turned on.

[Setting example] 1 to 99 = PA1_1 10 99, 101 to 199 = PA2_1 to 99, 201 to 299 = PA3_1 to 99

PA2_86 to 88 Positioning data in RAM 1 to 3

No. Name Setting range Ezgfli:" Change
86 |Positioning data in RAM1 0: N i

87 |Positioning data in RAM2 ‘I'to(‘)lg'ePg]s%tioning data No 0 Power
88 |Positioning data in RAM3

If you change positioning data frequently, store them in RAM.
With this setting, you can change positioning data infinitely.
The positioning data stored in RAM is in the default value when the amplifier is turned on.
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PA2_891t0 90 Sequence test mode: Mode selection and encoder selection

No. Name Setting range E:gﬁ:" Change

89 Sequence test mode: 0: Normal mode 0 Power
Mode selection 1: Sequence test mode

9o |Sequence test mode: 0: 20 bits 1: 18 bits 2: 17 bits 0 | Power
Encoder selection

PA2_89 (sequence test mode):
Select 0 to start the sequence test mode from the PC Loader or keypad. Turn the power off
then on again to return to the normal mode.
Specify the encoder bit according to the type of the servomotor.
"RB2" at the end of servomotor model: 20-bit encoder. "HB2": 18-bit encoder
PA2_89 (sequence test mode):
Select 1 to always start the sequence test mode. To return to the normal mode, change
PA2_89 to 0 and turn the power off then on again.
Specify the encoder bit according to the type of the servomotor.
"RB2" at the end of servomotor: 20-bit encoder. "HB2": 18-bit encoder
PA2_90: Specify the parameter according to the connected motor encoder bit.

ALPHA5 RB type (20 bits) = 0
ALPHA5 HB type (18 bits) = 1

PA2_93 Parity/stop bit selection (for Modbus)

Default
value

No. Name Setting range Change

0: Even parity with 1 stop bit
1: Odd parity with 1 stop bit
2: No parity with 1 stop bit 0
3: Even parity with 2 stop bits
4: Odd parity with 2 stop bits
5: No parity with 2 stop bits

93 | Parity/stop bit selection Power

Set existence and logic of a parity and a stop bit length.

Characters are organized for each setting as follows:

LSB MSB
PA2.93 1 2 3 4 5 6 7 8 9 10 1
0,1 | Start| Data (8 bits) | Parity | Stop |
2 | Start | Data (8 bits) | Stop |
3,4 | Start | Data (8 bits) | Parity | Stop (2 bits) |
5 | Start | Data (8 bits) | Stop (2 bits) |
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PA2_94 Response time (for Modbus)

PA2 95 Communications time over time (for Modbus)

No. Name Setting range ?/Zflilélt Change

94 |Response time 0.00 to 1.00 [s] (%) 0.00 Always
e 0.00 [s]---No detection

95 | Communication time over 0.01 0 9.99 [s] 0.00 Always

* The actual response time is the setting of PA2_94 or the sum of {time of 3 characters + amplifier's
processing time}, whichever is longer.
Enter the response time of the servo amplifier.
Enter the response time and communication time-over time when necessary.
For details, refer to “CHAPTER 13 RS-485 COMMUNICATIONS.”

PA2_ 97 Communications protocol selection

No. Name Setting range ?gli:lt Change
Communication protocol 0: PC Loader protocol
97 selection 1: Modbus RTU 0 Always

Select either the PC Loader protocol or Modbus RTU communications.

The factory shipment setting is “0” (PC Loader protocol). To use Modbus RTU communications, do not

fail to change to “1.”

PA2_98 GY******2-T2*-* motor type setting

Default

No. Name Setting range value

Change

0:Not set
1:GYS500DC2-T2*-*
2:GYS101DC2-T2*-*
3:GYS201DC2-T2*-*
4:GYS401DC2-T2*-*
5:GYS751DC2-T2*-*
6:GYG501CC2-T2*-*
o GY******2.T2** motor | 7:GYG751CC2-T2*-* 0 5
. 8:GYG102CC2-T2*-* ower
type setting 9:GYG152CC2-T2*-*
10:GYG202CC2-T2*-*
11:GYG501BC2-T2*-*
12:GYG851BC2-T2*-*
13:GYG132BC2-T2*-*
14:GYG182BC2-T2*-*

15:GYG292BC2-T2*-*

Select the motor type to be connected when connected to a motor of FALDIC-W series.

N(_)té Make sure to connect the motor to which PA2_98 has been set.
~ ™~ | If a motor to which PA2_98 has not been set is connected, it may cause failure.
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PA2_99 Encoder selection

No. Name Setting range D\glilélt Change
. 0: Automatic recognition (17~20bit)
99 | Encoder selection 1:17bit  (FALDIC-W) 0 Power

Set the encoder type of the connected motor.
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4.6 Input Terminal Function Setting Parameter

Note

Parameters marked "O" in the "Power" field are enabled after the power is turned off then
turned on again. (Check that the display (7-segment display) on the servo amplifier is unlit
when the power is turned off.)

4.6.1 List (PA3_O0)

No. Control mode Record of
PA3. Name Default value | Power ~ ret/e;rlir;ce
Position | Speed | Torque
01 |CONT1 signal assignment
02 |CONT2 signal assignment
03 |CONTS signal assignment
04 |CONT4 signal assignment
05 |CONTS5 signal assignment
06 |CONTS6 signal assignment
07 |CONTY7 signal assignment
08 |CONTS signal assignment
09 |CONT9 signal assignment
10 |CONT10 signal assignment
11 | CONT11 signal assignment
12 |CONT12 signal assignment Refergggtze next
13 |CONT13 signal assignment
14 | CONT14 signal assignment o o o O
15 | CONT15 signal assignment
16 | CONT16 signal assignment
17 | CONT17 signal assignment
18 |CONT18 signal assignment
19 | CONT19 signal assignment
20 |CONT20 signal assignment
21 |CONT21 signal assignment
22 |CONT22 signal assignment
23 | CONT23 signal assignment
24 | CONT24 signal assignment
26 |CONT always ON 1 0
27 |CONT always ON 2 0
28 |CONT always ON 3 0
29 |CONT always ON 4 0
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Record of
No. Name Default value | Power Control mode reference
PA3_ — |
Position | Speed | Torque value
30 |CONT always ON 5 0 O O O O
31 |Speed command scale 5.0 - O O O
32 |Speed command offset Shipment setting - O O O
33 |Torque command scale 3.0 - O O O
34 |Torque command offset Shipment setting - O O O
35 |Zero clamp level 0 - O O -
36 |Deviation clear input form 0 O O - -
39 Sp_eed commapd fine 1.0000 ) o o o
adjustment gain
40 To_rque commgnd fine 1.0000 ) o o o
adjustment gain

Paremeters marked "O" in the table are enabled in the corresponding control mode.

4.6.2 Description of Each Parameter

PA3 _01to 05 CONT 1 to 5 signal assignment (turned on/off by hardware CONT
signal)

No. Name Setting range Default value |Change
01 |CONT1 signal assignment 1
02 |CONT2 signal assignment |Select among CONT 11

signal assignment

03 |CONTS signal assignment | fnctions. (See next 0 Power
04 |CONT4 signal assignment |Page.) 0
05 |CONTS5 signal assignment 0

PA3_09 to 24 (CONT9 to 24 signal assignment) can be set only by RS-485 communications.
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(1) Input terminal (CONT input signal) list
Select the input terminal function assigned to the CONT signal in the table below.
The number and the function have one-on-one relationship. To specify a desired function, assign
the corresponding number to the CONT input signal (CONT 1 to 5).
Communication data setting is enabled from CONT9 through CONT24.
However, the setting of "48" (interrupt input enable) must be assigned to from CONT1 to 5.
For details of each function, refer to "CHAPTER 2 WIRING."

Function list
No. Name No. Name No. Name
1 | Servo-on [S-ON] 24 Electronic gear . 47 |Override 8
4 numerator selection 0
Forward command Electronic gear .
2 [FWD] 25 numerator selection 1 48 |Interrupt input enable
3 Reverse command 26 |Command pulse inhibit | 49 |Interrupt input
[REV]
4 Start positioning 27 |Command pulse ratio1 | 50 |Deviation clear
[START]
5 |Homing [ORG] 28 |Command pulse ratio 2 | 51 Multi-step speed
selection 1 [X1]
6 |Home position LS [LS] | 29 |Proportional control 52 | Multi-step speed
selection 2 [X2]
Multi-step speed
7 |+OT 31 |Pause 53 selection 3 [X3]
8 |-OT 32 |Positioning cancel 54 |Free-run
10 | Forced stop [EMG] 34 |Exteal regenerative| 5o gyt hormission
resistor overheat
11 |Alarm reset [RST] 35 |Teaching 57 |Antiresonance
frequency selection 0
14 |ACCO 36 |Control mode selection | 58 Anti resonance .
frequency selection 1
16 |Position preset 37 |Position control 60 |ADO
17 | Gain switch 38 |Torque control 61 |AD1
19 |Torque limit 0 43 |Override enable 62 |AD2
20 |Torque limit 1 44 | Override 1 63 |AD3
29 Immgdlatg value 45 | Override 2 77 Posmc_)nmg data
continuation selection
23 Immediate value 46 |Override 4 78 |Broadcast cancel
change
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The logic of the following signals differs between those assigned to hardware CONT signals (CONT1 to
5) and those to communications CONT signals (CONT9 to 24).

In “Chapter 2 Wiring” the signal logic is described with the case assigned to hardware CONT signals
(CONT1 to 5).

Signal logic
No. Name Hardware CONT signal: Communications CONT signal:
assigned to (CONT1 to 5) assigned to (CONT9 to 24)

7 +OT N.C. N.O.

8 -OT N.C. N.O.

10 | Forced stop [EMG] N.C. N.O.

External
34 regenerative N.C. N.O.
resistor overheat

N.C.: Normally closed contact
N.O.: Normally open contact

(2) Connector pin layout

The pin layout of each signal is shown in the figure below.
Assign desired functions to signals CONT1 through CONT5.

CN1

26 M5 13 M5

25 FZ 12 *FFB
24 *FFZ 11 FFB

23 FFZ 10 *FFA
22 VREF 9 FFA

21 *CB 8 *CA
20 CB 7 CA

19 PPI 6 ;| CONT5
18 TREF 5 | CONT4

17 ¢ OUT3 4 | CONT3
16 OouT2 3 | CONT2

15 ¢ OUT1 2  CONT1
14 ;| COMOUT 1 | COMIN

PA3 26 to 30 CONT always effective 1 to 5

No. Name Setting range szfliilt Change
26 |CONT always ON 1
27 |CONT always ON 2
28 | CONT always ON 3 Specify the number corresponding to 0 Power

desired function (0 to 78)

29 |CONT always ON 4
30 |CONT always ON 5

Specify the CONT input signal that is always enabled after the power is turned on.
The normally open contact signal is always turned on. The normally closed contact signal is always
turned off.

Functions that may not be specified with a normally open signal include alarm reset, deviation clear
and free-run.
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Functions that may not be specified with a normally closed signal include forced stop and external
regenerative resistor overheat. (Functions that can be specified with a normally closed signal are

+0OT and -OT.)
For example, to turn forward command [FWD] always on, specify "2," which corresponds to the
forward command, to one of CONT always ON signals 1 to 5.
The signal assigned to CONT input signal can be also assigned to CONT always enabled setting
redundantly.

PA3 31to 34 Speed and torque command scale and offset settings

No. Name Setting range Default value Change

31 Speed command scale |+1.0/to £100.0 [V]/ Rated rotation 50 Always
speed

32 |Speed command offset |-2000 to 2000 [mV] Shipment setting | Always

33 Torque command scale [+1.0 to £10.0 [V])/ Torque command 30 Always
offset

34 |Torque command offset|-200< 10 to 200 [ X 10 mV] Shipment setting | Always

Specify the scale (gain) and offset of the analog input signal.

Rated rotation

Speed command scale (default value)

Rotation speed
A

Rated torque

3.0V

Torque command scale (default value)

Output torque
A

Offset

>

speed
50V Offset
+5.0V
Rated rotation
speed

PA3 35 Zero clamp level

VREF input voltage

Rated torque

+3.0V TREF input voltage

No.

Name

Setting range

Default value

Change

35

Zero clamp level

0 to 500 [r/min]

0

Always

The parameter is enabled under speed or position control.
Rotation speeds less than the specified value are clamped (fixed) at O r/min.
This parameter is not affected by offsets or similar for the prevention of drifting upon nearly zero speed
command input value.

PA3_36 Deviation clear input form

No.

Name

Setting range

Default value

Change

36

Deviation clear input
form

0: Edge 1: Level

Power

Specify the deviation clear input signal format.

Select 0 (edge) to reset position deviation at the rising edge timing.
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PA3_39 Speed command fine adjustment gain

No. Name Setting range Default value | Change

39 |Speed command fine adjustment gain |0.8000 to 1.2000 1.0000 Always

The gain is finely adjusted in relation to the speed command.
In an X-Y table or similar where two or more servomotor axes are interpolated with analog speed
commands, you can make the D/A scale of the host unit match the A/D scale of the servo amplifier.
Interpolation accuracy is improved with this.
[Example]
If the VREF voltage is 5 V and PA3_39 is 1.0100, the speed command inside the servo amplifier is
5.05V (5x1.0100).

PA3_40 Torque command fine adjustment gain

No. Name Setting range Default value | Change

40 |Torque command fine adjustment gain  {0.8000 to 1.2000 1.0000 Always

The gain can be finely adjusted in relation to the torque command.

The function is similar to that of PA3_39 (speed command fine adjustment gain).

[Example]
If TREF voltage is 3 V and PA3_40 is 1.0100, the torque command inside the servo amplifier is
3.03V (3 x1.0100).

PA3_41~44 Address free assignment 1 to 4 (for Modbus)

No. Name Setting range Default value | Change
41 '(Af\c()j? ﬁgg;ﬁz assignment 1 88888888 o 00000000 | Power
42 '(Af:;lr('j ngﬁe) assignment 2 88888888 to 00000000 | Power
43 '(Af\g? rﬁizgﬁ assignment 3 88888888 to 00000000 | Power
a4 '(Af\c()j? ﬁgg;ﬁz assignment 4 88888888 o 00000000 | Power
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Parameter assignment corresponding address configuration and assignment No. details are as follows.
Please note that the default value of 00000000 indicates the feedback speed.

B Corresponding addresses:

No. Setting range No. Setting range
PA3_41 00 00 00 00 PA3.43 00 00 00 00
Corresponding ] ; . Corresponding
i addresses ! ! ! addresses
| | — > 6000H b > 6008H
SN 5 6001H b > 6009H
6002H ‘ 600AH
6003H 600BH
No. Setting range No. Setting range
PA3_42 00 00 00 00 PA3_44 00 00 00 00
Corresponding Corresponding
i | addresses ~_| i i i | addresses |
| S 5 6004H e > | 600CH
e N 6005H f e > 600DH
6006H ‘ 600EH
6007H 600FH

These settings are valid only for addresses 6000H to 600FH.

o |f function code (FC) 17H is used:
Set as read and write data for parameters PA3_41 to PA3_42 (corresponding address area 6000H
to 6007H), and as read data for parameters PA3_41 to PA3_44 (corresponding address area 6000H
to 600FH).
An exception code (02h) is returned if other than the above is set.
If the same address is specified for both read data and write data, read out data is taken to be the
same as write in data (value on this occasion).
Set at least one item of read and write data. If less than this, an exception code (03h) is returned.

o |f function code (FC) O3H is used:
Set read data for parameters PA3_41 to PA3_44 (corresponding address area 6000H to 600FH).
An exception code (02h) is returned if other than the above is set.

o |If function code (FC) 10H is used:
Set write data for parameters PA3_41 to PA3_42 (corresponding address area 6000H to 6007H).

An exception code (02h) is returned if other than the above is set.

Refer to the following items in Chapter 13 for detailed settings.
3. Function codes (FC) --------------- FC 17h (Read out/write in various data)

4. Addresses Data addresses
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4.7 Output Terminal Function Setting Parameter

— | Parameters marked "O" in the "Power" field are enabled after the power is turned off then
Note |turned on again. (Check that the display (7-segment display) on the servo amplifier is
— | unlit when the power is turned off.)

4.7.1 List (PA3_0O0O)

No. Default Control mode Record of
PA3 Name value Power reference
— Position | Speed | Torque value

51 |OUT1 signal assignment
52 |OUT2 signal assignment
53 |OUT3 signal assignment
54 |Unused
55 |Unused
56 |OUTG6 signal assignment

57 |OUT7 signal assignment
58 |OUTS8 signal assignment
59 |OUT9 signal assignment

60 |OUT10 signal assignment Refer to
61 |OUT11 signal assignment the next ©) ©) ©) O
62 |OUT12 signal assignment page.

63 |OUT13 signal assignment
64 | OUT14 signal assignment
65 |OUT15 signal assignment

66 |OUT16 signal assignment

67 |OUT17 signal assignment

68 |OUT18 signal assignment

69 |OUT19 signal assignment
70 |OUT20 signal assignment
71 |OUT21 signal assignment

81 | Monitor 1 signal assignment 2 - O O O
82 | Monitor 2 signal assignment 3 - O O O
83 |Monitor 1 scale 7.0 - O O O
84 |Monitor 1 offset 0 - O O O
85 |Monitor 2 scale 6.0 - O O O
86 |Monitor 2 offset 0 - O O O
87 | Monitor 1/2 output format 0 - O O O
38 | Campling time for monitor 3 - 9] -] -
89 E)?en(;lgiicil:)rspeed sampling time 1 ) o o o
92 |Range1 of position: Setting1 0 - O - -
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No. Default Control mode Record of
Name Power reference
PA3_ value Position | Speed | Torque value
93 |Range1 of position: Setting2 0 - O - -
94 |Range2 of position: Setting1 0 - O - -
95 |Range2 of position: Setting2 0 - O - -

Paremeters marked "O" in the table are enabled in the corresponding control mode.

4.7.2 Description of Each Parameter

PA3_511t0 53 OUT 1 to 3 signal assignment (turned on/off by hardware OUT signal)

No. Name Setting range Default value |Change
51 |OUT1 signal assignment |Select among OUT 1

. . signal assignment
52 |OUT2 signal assignment | ¢~ & =2 (refer to the 2 Power
53 |OUTS3 signal assignment |table on next page). 76

PA3_56 to 71 (OUT6 to 21 signal assignment) can be set only by RS-485 communications.
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(1) Output terminal (OUT output signal) list
Select the input terminal function assigned to the OUT signal in the table below.
The number and the function have one-on-one relationship. To specify a desired function, assign
the corresponding number to the OUT output signal (OUT 1 to 3).
Communication data setting is enabled from OUT6 through OUT21.
For details of each function, refer to "CHAPTER 2 WIRING."

Function list
No. Name No. Name No. Name
Ready for servo-on
1 [RDY] 30 |Data error 66 |MD6
2 In-position [INP] 31 | Address error 67 |MD7
11 | Speed limit detection 32 |Alarm code 0 75 Posmon. preset
completion
Alarm detection
13 | Over write completion 33 |Alarm code 1 76 |(normally closed
contact)
14 | Brake timing 34 | Alarm code 2 79 Imm_ed|at§ value .
continuation permission
Alarm dstection Immediate value
16 | (normally open 35 |Alarm code 3 80 . : .
continuation completion
contact)
17 | Point detection, area 1 36 |Alarm code 4 81 Immedie_lte value change
completion
18 |Point detection,area2 | 38 |+OT detection 82 Comma_nd position
completion
19 |Limiter detection 39 |-OT detection 83 |Range1 of position
20 | OT detection 40 Home.posmon LS 84 |Range2 of position
detection
21 | Cycle end detection 41 |Forced stop detection 85 Interru_pt positioning
detection
22 |Homing completion 45 |Battery warning 91 |CONTa through
23 | Zero deviation 46 |Life warning 92 |CONTDb through
24 | Zero speed 60 |MDO 93 |CONTc through
25 |Speed coincidence 61 |MD1 94 |CONTd through
26 |Torque limit detection 62 |MD2 95 |CONTe through
27 | Overload warning 63 |MD3
Servo control ready
28 [S-RDY] 64 |MD4
29 Edit permission 65 |MD5
response
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(2) Connector pin layout

The pin layout of each signal is shown in the figure below.
Assign desired function to signals OUT1 through OUT3.

CN1

26 M5 13 M5

25 FZ 12 *FFB
24 *FFZ 11 FFB

23 FFZ 10 *FFA
22 VREF 9 FFA

21 *CB 8 *CA
20 CB 7 CA

19 PPI 6 | CONT5
18 TREF 5 { CONT4

17 | OUT3 4 | CONT3
16 ouT2 3 | CONT2

15 § OUT1 2 { CONT1
14 { COMOUT 1 : COMIN

PA3_81to 87 Monitor output scale and offset settings

Default

No. Name Setting range value

Change

1: Command speed. 2: Feedback speed.
3: Torque command. 2 Always
4: Position deviation [unit/pulse].

81 Monitor 1 signal
assignment

5: Position deviation 1/10 [units/pulse].
6: Position deviation 1/100 [units/pulse].
7: Command pulse frequency.

Monitor 2 signal 8: Speed deviation. 9: Motor current.

82 . t 10: Effective torque. 11: DC link voltage. 3 Always
assighmen 12: OL thermal value.
13: Regenerative resistor thermal value.
14: Power (W).
15: Motor temperature. 16: Command speed (filtered)
83 |Monitor 1 scale +2.0 to £100.0 [V] 7.0 | Always
84 |Monitor 1 offset -50 to 50 0 Always
85 |Monitor 2 scale +2.0 to £100.0 [V] 6.0 | Always
86 |Monitor 2 offset -50 to 50 0 Always
0: Monitor 1 (both voltage output) / 2 (both voltage
output)
1: Monitor 1 (single voltage output) / Monitor 2
Monitor 1/2 output (both voltage output)
87 format 2: Monitor 1 (both voltage output) / 0 Always

Monitor 2 (single voltage output)
3: Monitor 1 (single voltage output) / Monitor 2
(single voltage output)
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Specify the data to be output at the monitor 1 [MON1] and monitor 2 [MONZ2] terminals.

Monitoring item

Description

Specifications

1: Command speed

Speed command given to servomotor

2: Feedback speed

Actual rotation speed given to servomotor

Output voltage corresponding to maximum
rotation speed

3: Torque command

Torque reference value given to
servomotor

Output voltage corresponding to maximum
torque

: Position deviation

: Position deviation (1/10)

: Position deviation (1/100)

Difference (deviation) between position
command and position feedback

Output voltage corresponding to 1000 pulses

Output voltage corresponding to 10000 pulses

Output voltage corresponding to 100000 pulses

N|jofoa| &

: Command pulse frequency

Input pulse frequency reference value

Output voltage corresponding to 1 MHz

8: Speed deviation

Difference between speed command and
speed feedback

Output voltage corresponding to maximum
speed

9: Motor current

Amperage supplied to servomotor

Output voltage corresponding to maximum
current

10: Effective torque

Effective torque given to servomotor

Output voltage corresponding to rated torque

11: DC link voltage

DC voltage inside servo amplifier

Output voltage corresponding to 400 V

12: OL thermal value

Load factor

OL alarm upon 100%

13:Regenerative resistor
thermal value

Load factor of regenerative resistor

Regenerative resistor alarm upon 100%

14: Power (W)

Motor power (W)

Output voltage corresponding to rated rotation
speed and rated torque

15: Motor temperature

Internal detected temperature of encoder

Output voltage corresponding to 100°C

16: Command speed (filtered)

Speed reference value after internal filter

Output voltage corresponding to maximum
rotation speed

B  Monitor 1/2 scale

Specify the full scale to be output at the monitor 1 [MON1] and monitor 2 [MON2] terminals.
Specify a negative sign to reverse the polarity of the output voltage.

Though up to 100.0 V can be entered, the maximum output voltage is 11.0 V.

[Example] If the monitor 1 scale is set at 100.0 V (with a maximum rotation speed of 6000 r/min)

Voltage [V]
A

+100.0

AN

+11

6000 x 11
100.0

»

)
660 €6000

Rotation speed [r/min]

Output Terminal Function Setting Parameter
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B  Monitor 1/2 offset

The offset voltage between the monitor 1 [MON1] and monitor 2 [MONZ2] terminals can be
adjusted. The setting range is from -50 to 50 in increments of 1. The reference value has no unit.

Every increment corresponds to about 6.1 mV.
Monitor 1/2 output format

You can select either output on both polarity or output on single polarity, scale and offset assigned
to the monitor 1 [MON1] and monitor 2 [MON2] terminals.

Monitor 1 terminal (output on both polarity) Monitor 1 terminal (output on single porality)

Output voltage
+ Output voltage
+7.0V A
+7.0V
(Max. rotation speed)
(Max. rotation speed) >
(Max. rotation speed) (Max. rotation speed)
-7.0V

Specify the negative sign for the monitor 1/2 scale to reverse the polarity of the output voltage.

Resolution of monitor 1/2 output
The resolution is 14 bits (16384) at the full scale (between -12.5V and 12.5 V).
The resolution (*) is 1.5 mV (-12.5 to 12.5) V/2'%).

* While the maximum or minimum output voltage is +11 V, £12.5 V is used for the calculation of the
resolution.

PA3_88 Command pulse frequency sampling time for monitor

No. Name Setting range E:gfli:" Change
Command pulse 0:62.5[us] 1:125[us] 2: 250 [us],

88 |frequency sampling 3:500 [us] 4:1[ms] 5:2[ms], 3 Always
time for monitor 6: 4 [ms] 7: 8 [ms]

Specify the command pulse frequency sampling time for monitor.

The sampling time is for the monitoring function. No effect is caused to the control even if the value is
changed.
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PA3_89 Feedback speed sampling time for monitor

No. Name Setting range E:gﬁ:" Change
Feedback speed 0:62.5[us] 1:125[us] 2: 250 [us],

89 |sampling time for 3: 500 [us] 4: 1 [ms] 5:2 [ms], 1 Always
monitor 6: 4 [ms] 7: 8 [ms]

Specify the feedback speed sampling time for monitor.
The sampling time is for the monitoring function. No effect is caused to the control even if the value is
changed.

PA3 92 Range1 of position: Setting1
PA3 93 Range1 of position: Setting2
PA3 94 Range2 of position: Setting1
PA3_95 Range2 of position: Setting2

No. Name Setting range Default value | Change

g2 |Range1 of position: -2000000000 to 2000000000 [units] 0 Always
Setting1

g3 |Range1 of position: -2000000000 to 2000000000 [units] 0 Always
Setting2

94 |Range2 of position: -2000000000 to 2000000000 [units] 0 Always
Setting1

g5 |Range2 of position: -2000000000 to 2000000000 [units] 0 Always
Setting2

The current servomotor position is detected and output in these signals.

The output signal can be turned on or off according to the current motor position. The parameter that
can be specified for range 1 of position signal includes range 1 of position - setting 1 (PA3_92) and
range 1 of position - setting 2 (PA3_93).

For example, if the setting of range 1 of position - setting 1 (PA3_92) is smaller than the setting of range
1 of position - setting 2 (PA3_93) and the position specified for range 1 of position - setting 1 (PA3_92)
passes during forward motion, the range 1 of position signal undergoes OFF-to-ON transition. If the
position specified for range 1 of position - setting 2 (PA3_93) passes, the range 1 of position signal
undergoes ON-to-OFF transition.

Similarly to the above description, range 2 of position is related to parameters PA3_94 and 95.

This function is enabled after homing is finished.

For details of the position range, refer to “CHAPTER 2 WIRING.”
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5.1 Adjustment Procedure

Adjustment (tuning) of the servo amplifier is necessary so that the servomotor operates according to
commands sent from the host control unit.

Proceed servo amplifier tuning as in the following chart.

B Using the tuning procedure and mode selection

START

Synchronous

axes?

Process operation by following
the commands?

High-tact operation with the ball
screw mechanism?

or interpolation operation of two or more

operation mode

5.6 Adjustin the interpolation

5.7 Adjust in the trace
operation mode.

Yes

5.8 Adjust in the high-tact
operation mode.

5.2 Adjust through easy
tuning. Satisfactory motion?

5.3 Adjust through auto tuning.

Satisfactory motion?

5.4 Adjust through

motion?

auto tuning application. Satisfactory

No

5.5 Adjust through manual

tuning. Satisfactory motion?

END

5-2 Adjustment Procedure

Yes

Review and check the
mechanical system.
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5.2 Easy Tuning

5.2.1 What is Easy Tuning?

Disconnect the servo amplifier from the host control  servo amplifier ~ Reciprocal motion,
unit and operate only the servo amplifier and . /
servomotor to automatically tune internal
parameters of the amplifier.

With this function, even if the host control unit
program is incomplete, the servomotor can be
operated in advance which can lead to the
reduction of the setup time.

5.2.2 Easy Tuning Operation Profile

Easy tuning is operated by PC Loader or keypad.
To install PC Loader, refer to "CHAPTER 14 PC LOADER."

Note | Start operation after checking no collision exists in the moving parts of the machine.

B To operate with PC Loader

[1]1 Slow running =10
. . . . (1 ) Select Drive i
For maChIneS Wlth a Ilnear d“V'ng Operation continues in up to 25 reciprocal cycles while gain

"~ Slow Running

cliustrment is made,
System’ fO"OW the procedure below 5 ) ?’ﬁ:sa::g;r;:\gj: jedece\eration time is automatically calculated. |
* Easy Tuning  Set PA1 22 (timer setting) at 1.000 [s] or larger.
to perform slow running before éﬂ%ﬂr %;15:%5g‘gﬁgzhf;@g;;g&';nagsgpg?'i t:” 1‘;'”” el
. . * Tl the i " tation,
performlng easy tUnIng . reverie ?Straetwui.c'i‘w st T TS o o retetan START / STOR <
Turn the motor at 10 r/min (fixed)
: : o % Ext(E) (3)
while checking the rotation direction 2 EH 752] -
o
and Stroke. n‘ = < Position
Select "slow running" (1) on the PC @ (25>
Loader screen shown on the right
" . | Parameters Setting rZandition Monitar

and enter the "stroke Settlng and Pal 37 Acceleration time | 1000 [ms] Mumber of round-trip I times / 25 times
"direction SeleCtion" parameters (2), (2) PAL 38: Deceleration time 100.0 [mns] Auto tuning gain I I

" " —p PA1 20: Stroke 200 [rev] Inertia ratio tirne
and then press the "START/STOP |
button (3) PAl 21; Speed 1000.00  [rimin] QL thermal I [%a]

PA1 22: Timer 0.300 [s] Effective torque I [%a]
\_ PA1 23: Direction selection Acc.fDec. time I [ms]
Forward rotatian, ion > |
[Farward rotation, reverse rotation =] —— R
Write Parameters
ER-BHEE T kil

Hint |Slow running is unnecessary for machines with a rotary driving system.
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[2] Easy tuning

Select "easy tuning" on the aforementioned screen . Enter the "stroke," "speed" and other
particulars and press the "START/STOP" button. Up to 25 reciprocal motions occur while

parameters are automatically tuned.

—"Slow run" for rotation direction and stroke

B To operate with keypad

-
(T

ESC

SET(1 sec. or over)

ﬁ‘)\ Automatic tuning

"Easy tuning" for automatic tuning

SET(1 sec. or over)

SET(1 sec. or over)

g e ’ _
ESC
gy R cCu
Y ) o J4
Slow running Easy tuning

. PR I I |
ESC Operation
confirmed
ANV
ESC
ESC
Ce o
N )

Operation stop
completion

The lit arrow moves along a figure of
eight.

¢ For the detailed explanation of keypad,

refer to "CHAPTERG6 KEYPAD."

Fault indication

L

m

During easy
tuning

l

N
1
1
1
1

a

_crngd

Easy tuning completion

If "NG1" to "NG3" is indicated during slow running, easy tuning or profile operation, see the table
below and take the corresponding action.

Indication State Action
NG1 Failure to start Check the starting conditions (see the following pages).
NG2 Interrupted Check the conditions of interruption (see the following
pages).
NG3 Th.OUQh tunllng s finished, Perform auto tuning or manual tuning to adjust again.
adjustment is necessary.
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5.2.3 Description of Operation

Two operation patterns of easy tuning are described.
®  Slow running

Starting conditions

Conditions for starting slow running are indicated "O" in the table below.

Slow running does not start if the conditions shown below are not satisfied ("NG1" is indicated).
If none of conditions are satisfied during operation, operation is stopped ("NG2" is indicated).
The gain reference value at the time of the start is kept as far as no resonance is observed.

Power supply Neither 0T BX signal A Parameter,
to main circuit No alarm nor EMG OFF Auto tuning write enable
O O O O O O

*1) PA1_13 (tuning mode selection): other than 12 (manual tuning)
*2) PA2_74 (parameter write protection): O (write enable)

Operation pattern (in case of reciprocal motion)
The operation pattern is shown below. "PCII" in the table indicates the number of the basic
setting parameter (PA1_[C10).

Rotation speed

A
10 [r/min]
P20
P37 P38 §P22 ;\P37 P38 /i >Time [s]
P20
-10 [r/min]
. . . ) . Rotation direction
Traveling Operation | Acceleration | Deceleration Rotation )
; : . Timer
distance frequency time time speed Return
Go stroke
stroke
P20 Once P37 P38 10 r/min P22 P23
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Details of tuning

No tuning is performed in slow running.
However, the auto tuning gain is automatically decreased if resonance is observed in the machine.
In this case, the automatic notch filter function is activated.

Details of completion of action

The action completion method includes three patterns: normal completion, interruption by user,
and faulty termination. Each profile is described below.

Faulty termination
Normal completion Interruption by user
NG2 NG3
Stopped after the specified The auto tuning gain | The auto tuning | The auto tuning gain
stroke action. If mechanical at the start of gain at the start of | automatically changes
resonance is found, the notch |operation is operation is to the one that will
filter is automatically adjusted |restored. restored. suppress resonance
and the auto tuning gain (re-adjustment is
automatically decreases. necessary).

B Easy tuning

Starting condition
Conditions necessary to start easy tuning are indicated "O" in the table below.
Easy tuning does not start if the following conditions are not satisfied ("NG1" is indicated).
Easy tuning is interrupted if any condition is unsatisfied during operation ("NG2" is indicated).

Power supply Neither OT nor . A Parameter write
to main circuit No alarm EMG BX signal OFF Auto tuning enable
O O O O O O

*1) PA1_13 (tuning mode selection): other than 12 (manual tuning)
*2) PA2_74 (parameter write protection): O (write enable)

Easy tuning may not function correctly in mechanisms listed below.
¢ Machines susceptible to vibration due to small rigidity
e Machines with large backlash
e Machines with large viscous friction
e Machines with very small rotation speed (example: 100 r/min or less)
e Machines with large load inertia of load
GYS/GYC motor (750 W or less) : 100 times or over
GYS/GYC motor (1.0 kW or more) : 30 times or over
GYG motor : 10 times or over
¢ Machines with large and fluctuating load inertia

Hint
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Operation profile (in case of reciprocal motion)

The operation profile is shown below. "PLI[1" in the table indicates the number of the basic setting
parameter (PA1_[101).

Rotation speed

A
P21
P20 AL;;‘;’I'I‘;"' AL;;ZT;" 24/ }nore times
Automat Automat-kﬁh! P20 | / / Time [s]
ically ically
calculated calculated
P21
Rotation
Traveling | Operation | Acceleration | Deceleration | Rotation Timer direction
distance | frequency time time speed Go Return
stroke stroke
P20 M.ax. 25 Automatlca’IIy Automatlca‘liy P21 P22 P23
times calculated calculated

*1) The result of automatic calculation can be checked with the PC Loader.
*2) 1 s or less reference values are assumed to be 1 s for easy tuning.

The frequency of a reciprocal motion is 25 cycles maximum, and that of a single-direction motion is 50
cycles maximum.

Details of tuning

Up to 50 easy tuning cycles are repeated while auto tuning gain 1 is automatically adjusted in the
range from 5 to 30.

Details of completion of action

The action completion method includes three profiles: normal completion, interruption by user, and
faulty termination. Each profile is described below.

Faulty termination

Normal completion Interruption by user
NG2 NG3

Completion of easy tuning is |Auto tuning gain 1 at|Auto tuning gain 1 at| Auto tuning gain 1
indicated. the start of the start of automatically changes
Auto tuning gain 1 (range operation is operation is to the one that will
between 5 and 30) is restored. restored. suppress resonance
automatically adjusted to the (re-adjustment is
best value. necessary).
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Results of easy tuning

After easy tuning is normally finished, the gain and load inertia ratio automatically adjusted in
tuning are reflected on parameters (the table below).
< The parameters set with easy-tuning >

No.: PA1_ Name

14 Load inertia ratio

51 Moving average S-curve time

54 Position command response time
constant

55 Position loop gain 1

56 Speed loop gain 1

5 57 Speed loop integration time

constant 1
Torque filter time constant for

59 o
position and speed control

87 Model torque filter time constant
Position loop integration time

88
constant

If resonance is observed during easy tuning, a notch filter is automatically set to suppress
resonance, and the filter is reflected on parameters.

Perform regular operation under the above status and if satisfactory actions are obtained, there is
no need to perform tuning described on following pages.

Notes on easy tuning

With easy tuning, automatic operation is performed according to functions of the servo amplifier.
Sufficient care should be taken on the safety.

If ill effects are expected to the machine due to resonance of the motor with the mechanical
system, assign the servo-on (S-ON) signal to a CONT signal before starting easy tuning.

If a fault is found during operation, turn the signal off immediately.

If the excessive stroke cause damage to the machine, assign £ over-travel (+OT) signals to CONT
signals and install over-travel sensors at both ends of the motion stroke before starting easy
tuning.

Easy tuning for vertical transportation

When performing easy tuning with the servomotor for vertical transportation, to prevent a carried
object from falling due to its own weight, turn the servo-on signal to ON and check that the servo
lock is activated before releasing the brake.

Then performe easy tuning, refer to P5-6 procedure.
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5.3 Auto Tuning

If satisfactory results are not obtained after easy tuning, perform "auto tuning." In this mode, the load
inertia ratio of the machine is always estimated.

The gain is adjusted to the optimal value by adjusting the parameters PA1_15 (auto tuning gain 1) and
PA1_16 (auto tuning gain 2) manually.

5.3.1 Conditions for Auto Tuning

Auto tuning may not function correctly if the following conditions are not satisfied.

e The load inertia ratio of the mechanical system is within the range shown below.
GYB/GYC/GYS motor (750 W or less) : 100 times or over
GYC/GYS motor (1.0 kW or more) : 30 times or over
GYG motor : 10 times or over
¢ Required time to reach 2000 r/min is 5 s or shorter with the acceleration/deceleration time constant.
e The motor rotation speed is 100 r/min or more.
e There is no substantial load fluctuation during operation or acceleration/deceleration.
¢ The friction force is not large and does not apply pressure.

5.3.2 Parameters Used for Auto Tuning

Parameters used for gain adjustment are listed in the table below.

No. Name Approximate reference value
PA1_13 | Tuning mode selection 10: Auto tuning 11: Semi-auto tuning
PA1 14 |Load inertia ratio No need _to enter Enter a stable estimated value
- (automatically updated) |(or average value).

Refer to "5.3.3 Approximate Reference Value of Auto

PA1_15 | Auto tuning gain 1 Tuning Gain 1" for adjustment.

PA1_16 | Auto tuning gain 2 Enter when necessary.

¢ During auto tuning, by adjusting PA1_15 (auto tuning gain 1), other parameters are automatically
adjusted. The values are always updated.

¢ During semi-auto tuning, enter PA1_14 (load inertia ratio) and by adjusting PA1_15 (auto tuning
gain 1) other parameter are automatically adjusted.
Values are fixed as far as the setting is left unchanged.
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5.3.3 Approximate Reference Value of Auto Tuning Gain 1

By increasing auto tuning gain, response will be improved while possibly causing vibration or other ill
effects. Change the value at intervals of about 2 points.

If resonance with the mechanical system or abnormal noises are not caused, auto tuning gain 1 can be
increased and the settling time can be decreased.

Machine configuration Auto tuning gain 1
(Division by mechanism) (Approximate reference value)
Large transfer machine 1to 10
Arm robot 5t0 20
Belt mechanism 10 to 25
Ball screw + Belt mechanism 15to0 30
{\)/Iachcgsrr;ijvm directly coupled with 20 to 40

<Supplement> The parameters adjusted automatically by auto tuning
The parameters automatically adjusted by auto tuning are shown in the table below. The
parameters to be adjusted automatically are different between PA1_15 (auto tuning gain 1) and
PA1_16 (auto tuning gain 2).

Auto tuning gain 1 and 2
No. Name
PA1_15 PA1_16
PA1_14 Load inertia ratio Always updated when PA1_13 is set to 10 (auto)
PA1_51 Moving average S-curve time O O
Position command response
PA1_54 time constant O O
PA1_55 | Position loop gain 1 O X
PA1 56 Speed loop gain 1 O X
PA1 57 Speed loop integration time O %
constant 1
PA1 59 Torg_ue filter time constant for O 5
position and speed contorol
PA1 87 Model torque filter time O %
constant
PA1 88 Position loop integration time O «
constant

O: the parameters adjusted automatically by auto tuning gain
X the parameters not adjusted automatically even adjusted by auto tuning gain
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5.3.4 Auto Tuning Adjustment Procedure

Repeat acceleration/deceleration operation.

Is the estimated

Change to semi-auto tuning and enter the
load inertia ratio stable?

ratio of moment of inertia of load.

Yes

A

A 4

Adjust auto tuning gain 1.

*1)

Satisfactory motion? Adjust auto tuning gain 2.

Yes

Yes

Satisfactory motion?

A

No

A
END Adjust while referring to 5.4 Auto Tuning
Application.

*1) There is no need to adjust auto tuning gain 2 under speed control.

Auto Tuning 5-11



CHAPTER 5 SERVO ADJUSTMENT

5.4 Auto Tuning Application

If the results of "auto tuning" are not satisfactory, perform adjustment according to "auto tuning
application." In this mode, manually enter the second gain, notch filter and other particulars.
Conditions for adjustment are the same as those of auto tuning.

5.4.1 Parameters Used for Auto Tuning Application

Parameters used for auto tuning application adjustment are shown in the table below.

No. Name Approximate reference value
PA1_13 | Tuning mode selection 10: Auto tuning 11: Semi-auto tuning
PA1_14 |Load inertia ratio No need .to enter Enter a stable estimated
(automatically updated) |value (or average value).
. . Refer to "5.3.3 Approximate Reference Value of
PA1_15 | Auto tuning gain 1 Auto Tuning Gain 1" for adjustment.
PA1_16 | Auto tuning gain 2 Enter when necessary.
Torque filter time constant for |Increase in increments of 0.5 ms, starting at the
PA1_59 " .
— 7 | position and speed control current setting.
PA1_64 | Position loop gain 2 70
PA1_65 | Speed loop gain 2 70
PA1 66 Speed loop integration time 70
- constant 2
PA1_70 | Automatic notch filter selection | Select 0 (disable).
PA1_71 | Notch filter 1, frequency
X ) Use the servo analyze function of the PC Loader
PA1_72 | Notch filter 1, attenuation for adjustment.
PA1_73 | Notch filter 1, width
PA1_94 | Torque filter setting mode Select 0 (Not set automatically).

During auto tuning application adjustment, based on the adjustment in auto tuning, potential
manually settling parameters will be manually adjusted.
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5.4.2 Notch Filter Setting Method

[11 Set PA1_70 (automatic notch filter selection) at O (disable).
[2] Using the servo analyze function of the PC Loader, determine the mechanical resonance point.

Resonance
point 4

_ N
[d&g]n \ (2) Depth

) Width

- 4

Frequency [Hz] (1) Resonance frequency

[3] Enter the resonance frequency of the mechanical resonance point and attenuation in parameters.
(1) Resonance frequency PA1_71 (notch filter 1, frequency)

(2) Depth PA1_72 (notch filter 1, attenuation)
(3) Width PA1_73 (notch filter 1, width)

N_t _ | Excessive attenuation might undermine control stability.
(_) e Setup beyond necessity shall be avoided.

Use the servo analyze

function again.
Gain [dB]I
Gain [dB]I

J
4 N
\i
v
!
attenuation

Notch filter 1,

—

i e
Frequency [Hz] Notch filter 1, frequency

Frequency [Hz]

The notch filter is added to the resonance point
as shown in the figure above.

Auto Tuning Application 5-13




CHAPTER 5 SERVO ADJUSTMENT

[4] Specify the width of the notch filter.

The width of the notch filter can be specified in four levels.

A large setting covers a wide frequency range.
A reference value of 2 is recommended in general.

Gain [dB] T Narrow: setting 0
>
\: i
i
i

Width of notch filter

Wide: setting 3
1 . . |

e
Frequency [Hz]

The notch filter is added to

eliminate the resonance point.

—|Use PA1_74 to 76 to add a notch filter to two resonance points simultaneously.
Hint |By setting the parameter PA1_70 to "2", the notch filter 1 can be used as the automatic
- notch filter, and the notch filter 2 as the manual notch filter.
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5.4.3 Adjustment Procedure with Auto Tuning Application

( smer )

v

Re-read out of the parameters obtained
in auto tuning adjustment.

A

Adjust the second gain.
(PA1_64 to 66)

Enter 0 to PA1_94 and
adjust the torque filter time constant
for position and speed control.
(PA1_59)

Satisfactory motion?

Yes

Yes

A

Satisfactory motion?

No

Turn off the automatic notch
filter selection function.

A 4

Perform servo analyze to enter
the notch filter manually.

A

*1)

Adjust auto tuning gains 1 and 2 again.

Yes

Satisfactory motion?

A

No

A
Follow the procedure described
END in 5.5 Manual Tuning.

*1) Adjustment of auto tuning gain 2 is unnecessary under speed control.
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5.5 Manual Tuning

If the result of "auto tuning application" is not satisfactory or if faster response is intended, perform
manual adjustment of all gains.

5.5.1 Conditions for Manual Tuning

Check the following conditions when adjusting.
e The load inertia ratio of the mechanical system is within the range shown below.
GYB/GYC/GYS motor (750 W or less) : 100 times or over
GYC/GYS motor (1.0 kW or more) : 30 times or over
GYG motor : 10 times or over
e The backlash of the mechanical system is not large and the belt is free from deflection.
¢ Auto tuning has been performed.

5.5.2 Parameters Used for Manual Tuning

Parameters used for gain adjustment are shown in the table in the next section.

5.5.3 Approximate Gain Reference Value

If manual tuning is performed to change parameters without performing auto tuning, the
N(;té control system in the servo amplifier becomes imbalanced and triggers hazard.

~~ | Be sure to perform re-read out of the parameters after auto tuning, and conduct
adjustment based on those parameters.

No. Name Approximate reference Position | Speed
value control | control
PA1_13 | Tuning mode selection 12: Manual tuning O O
PA1_14 |Load inertia ratio Enter a stable assumed o o
value (or average value).
PA1_51 | Moving average S-curve time |16 or over O -
PA1_54 Eosmon command response Kpt = 600/Kp1 o )
time constant
PA1_55 | Position loop gain 1 Kp1 <Kv1 x (1to 3) O -
PA1_56 | Speed loop gain 1 Kv1 <2000/ (1+JI) O O
PA1 57 Speed loop integration time Ki1 = 500/Kv1 o o
- constant 1
PA1_58 | Feed forward gain 1 Specify when necessary. O -
PA1_59 Torgye filter time constant for 01<Tt<10 o o
position and speed control
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Approximate values specified in the table on the previous page are reference values for a general
mechanical configuration of the transfer system.

The approximate gain reference value varies according to the configuration of the mechanical
system, load inertia ratio, etc.

Refer to the adjustment procedure below. Parameters marked "-" in the speed control field in the
table on the previous page need no adjustment.

5.5.4 Manual Tuning Adjustment Procedure

< START )
v

Select the manual tuning mode.

A 4

Re-read out of the parameters.

'

Enter the load inertia ratio.

A
Increase speed loop gain 1 to the
maximum as far as vibration or
abnormal noises are not caused.

A

Adjust the torque filter time constant
for position and speed control.

v

Decrease speed loop integration time
constant 1.

v

Increase position loop gain 1.

A4

Decrease the moving average S-curve time and *1)
position command response time constant.

v
Increase feed forward gain 1. *1)

A4

If resonance is caused in the mechanical *1)
system, check the notch filter settings again.

!
e )

*1) Adjustment is unnecessary under speed control.
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5.5.5 Individual Adjustment

The adjustment method for the individual case is described (for position control).

The method varies according to the configuration of the mechanical system and other particulars.

Use the procedure as a basic adjustment procedure.

Before making adjustment, use historical trace of the PC Loader to measure the action time and output

timing of in-position signal.

B Adjustment for faster response (reduced settling time)

In case of shortage in travel
(1) Decrease PA1_51 (moving average S-curve time).
(2) Decrease PA1_54
(position command response time constant).
(3) Increase PA1_58 (feed forward gain 1).
(4) Decrease PA1_14 (load inertia ratio).
(Each change should be within +10%.)

In case of overshoot
(1) Increase PA1_51 (moving average S-curve time).
(2) Increase PA1_54
(position command response time constant).
(3) Decrease PA1_58 (feed forward gain 1).
(4) Increase PA1_14 (load inertia ratio).
(Each change should be within £10%.)

m  Adjustment checking method

4
Speed

Motor
movement

\
Command —#,
\

Speed

Time

Motor
N &~ movement
\
\

\
Command —,
\

Time

The overshoot unit amount and settling time can be monitored with PC Loader during adjustment to

reduce the settling time.
The motion waveform can be monitored, as well.
For details, refer to "CHAPTER 14 PC LOADER."
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5.6 Interpolation Operation Mode

Use the "interpolation operation mode" to adjust command responses of a system with two or more
servomotor axes such as the X-Y table when performing synchronous operation or interpolation
operation.

5.6.1 Conditions for Interpolation Operation Mode

Check the following conditions to perform adjustment.

o Keep consistency in the mechanical configuration and specifications of each axis to the largest
extent (ball screw pitch, diameter, length, etc.).

¢ The backlash of the mechanical system is not large and the belt is free from deflection.

¢ Commands sent from the host are common among axes.

5.6.2 Parameters Used for Interpolation Operation Mode

Parameters used for gain adjustment are shown in the table below.

No. Name Approximate reference value
PA1_13 |Tuning mode selection 13: Interpolation operation mode
PA1_14 |Load inertia ratio Enter a stable assumed value (or average value).

Enter while referring to "5.3.3 Approximate

PA1_T5 | Auto tuning gain 1 Reference Value of Auto Tuning Gain 1."

PA1_51 |Moving average S-curve time 0

Position command response

. 5 or over
time constant

PA1_54

The adjustment parameters other than those in the table above are automatically adjusted.
However, auto tuning gain 2 becomes disabled.

Interpolation Operation Mode 5-19



CHAPTER 5 SERVO ADJUSTMENT

5.6.3 Adjustment Procedure in Interpolation Operation Mode

( START )

Set the mode to semi-auto tuning.

\ 4

Set the load inertia ratio.

A 4

Adjust the auto tuning gain 1.

v

N Perform these

< Lsorét;razm 7 procedure for
g ! respective axes.

Yes

\ 4
Return the gain to the value when
operated normally.

Set the interpolation operation mode.

v

Adjust the moving average S-curve time.
Adjust the position command response
time constant.

\ 4
Adjust the moving average S-curve
time and the position command
response time constant for each axis.

v

Select the largest position command
#&—— response time constant value among
the individual adjustment results.

<Satisfactory motion No
after the adjustment?
Yes Y
Fine-tune the position command Adjust the
response time constant. parameter of
~— respective axes at
\ 4 the same timing
<Satisfactory motion No while checking the
after the adjustment? machine motion.
Yes
\ 4

\ 4

Adjustment _
@ C To 5.5 Manual tumng.)
-
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5.7 Trace Operation Mode

Use the trace operation mode to perform the process operation by following the commands, or to make
the servomotor having two or more axes including X-Y tables operate so as to follow the command
trace.

5.7.1 Conditions for Trace Operation Mode

Check the following conditions to perform adjustment.
o Keep consistency in the mechanical configuration and specifications of each axis to the largest
extent (carrying weight, travel amount per motor rotation, etc.)
¢ The backlash of the mechanical system is not large and the belt is free from deflection.

5.7.2 Parameters Used for Trace Operation Mode

The parameters used for gain adjustment are shown in the table below.

No. Name Approximate reference value
PA1_13 |Tuning mode 14: Trace operation mode
PA1_14 |Load inertia ratio Enter a stable assumed value (or average value).

Enter while referring to "5.3.3 Approximate

PA1_15 | Auto tuning gain 1 Reference Value of Auto Tuning Gain 1."

PA1_51 |Moving average S-curve time 0

The adjustment parameters other than those in the table above are automatically adjusted.
However, auto tuning gain 2 becomes disabled.
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5.7.3 Adjustment Procedure in Trace Operation Mode

( START )

A 4

Set the mode to trace operation.

A\ 4

Set the load inertia ratio.

€

\ 4

Adjust the auto tuning gain 1.

A 4

Is vibration or noise No
generated?

Yes

\ 4
Return the gain to the value when
operated normally.

\ 4

Satisfactory motion No
after the adjustment?
Yes 4
Adjust the moving average
S-curve time.
A\ 4
Satisfactory motion No
after the adjustment?
Yes
A A 4
Adjustment <To 5.5 Manual tuning. >
completion
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5.8 Short cycle time Operation Mode

Use the short cycle time operation mode to perform high-tact operation with the ball screw drive, and
when the semi-auto tuning adjustment has been executed with the ALPHA 5 series.

5.8.1 Conditions for Short cycle time Operation Mode

Check the following conditions to perform adjustment.
e The mechanical configuration should be relatively rigid.
o The backlash of the mechanical system is not large.

5.8.2 Parameters Used for Short cycle time Operation Mode

The parameters used for gain adjustment are shown in the table below.

No. Name Approximate reference value
PA1_13 |Tuning mode 15: Short cycle time operation mode
PA1_14 |Load inertia ratio Enter a stable assumed value (or average value).
. . Enter while referring to "5.3.3 Approximate Reference
PA1_15 | Auto tuning gain 1 Value of Auto Tuning Gain 1."
PA1_16 |Auto tuning gain 2 Set the parameter by following the flow chart in 5.8.3.

The adjustment parameters other than those in the table above are automatically adjusted.

Short cycle time Operation Mode
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5.8.3 Adjustment Procedure in Short cycle time Operation Mode

( START )

A4

Set the mode to short cycle time
operation.

A 4

Set the load inertia ratio.

A4

Perform reciprocating operation.

>

)l

A4

Adjust the auto tuning gain 1.

Is vibration or noise
generated?

Yes

A4

Return the gain to the value when
operated normally.

< Satisfactory motion
after the adjustment?

Yes

A

No
@ To obtain the high response:
Increase the auto tuning gain 2 parameter.
@ To suppress the machine shock:
Decrease the auto tuning gain 2 parameter.

No
\ 4

Adjust the auto tuning gain 2.*
< Satisfactory motion No
after the adjustment?
Yes

A 4

Adjustment
completion
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5.9 Profile Operation

5.9.1 What is Profile Operation?

Even if the host control unit is not connected, automatic operation can be executed according to the
specified operation pattern.

The motion continues until the user stops it. Use this feature to check the load condition of the
mechanical system, effective torque, etc.

During profile operation, parameters are not tuned.

Operate the PC Loader or keypad to perform profile operation.

Select the operation pattern and press the "START/STOP" button to start to operate.

B |n case of operation at PC Loader
=1olx]

rSelect Drive Profile O n
Reciprocal motion starts according to parameters, rofile Operation
Profile The maotion is repeated until the user stops it. M
Oparation Gain adjustment is not made.
P * The figure below shows the image of “forward rotation,
rewerse rotation.”
START f STOP [
Exit(E) |
Time 00 :00: 00
—Parameters Setting —Condition Moritor
PALl 37 Acceleration time I 100.00 [ms] Murnber of round-trip I tirne
PA1 38: Deceleration time I 100.0 [ms] Auto tuning gain I
Pa1 20: Stroke 2.00 [rev] Inertia ratio I timne:
P&l 21 Speed IlDDD-DD [rfmir] 0L thermal I [%a]
Pl 22: Timer I 0,500 [s] Effective torqgue I [%]
PAL 23: Direction selection
Forward rotation, reverse rotation j %
[Mamtor STOR |
Write Parameters |
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B |n case of operation at keypad

With this method, profile operation is performed at the keypad.
¢ For the detailed explanation of keypad, refer to "CHAPTERG6 KEYPAD."

ESC
—
(T
SET (1 sec. or over) SET (1 sec. or over) SET (1 sec. or over)
C_ 12— oL _|T— O _
0 | — l|_||4—_ll_ll
ESC ESC
ESC
ESC
g o
5 -t ! Y gy |
Operation stop 1 During profile
completion : operation

1
The lit arrow moves along a figure of _ _ 1
eight.

5.9.2 Description of Operation

Starting conditions
Conditions for starting profile operation are described. Necessary conditions are indicated with
ToX
The operation does not start if the following conditions are not satisfied ("NG1" is indicated).
Operation is interrupted if any condition is dissatisfied during operation ("NG2" is indicated).
The gain reference value is left unchanged at the start level as far as resonance is not observed.

BX signal turned | Neither +OT nor

Power supply to
No alarm state off EMG

main circuit
@) O @) @)

Operation pattern
The operation pattern is shown below. "PCI1" in the table indicates the number of the basic
setting parameter (PA1_[I0).

Rotation speed
A

P21
P20 )
P37 p3s Continue
| -

//
> pp2 | -/ -

P37 p3g | P20 Time [s]

P21

5-26 Profile Operation



CHAPTER 5 SERVO ADJUSTMENT

Rotation directi
Moving Operation | Acceleration | Deceleration | Rotation Timer otation direction
distance | frequency time time speed Return
Go stroke stroke
P20 Continuous P37 P38 P21 P22 P23

How to stop profile operation
Profile operation is stopped by the user or upon an error*.

* The error includes the following events.
e +0OT, EMG or external regenerative resistor overheat is detected in the middle.

¢ The free-run (BX) signal is turned on in the middle.
¢ The servo-on (S-ON) signal is turned off in the middle.
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5.10 Special Adjustment (Vibration Suppression)

5.10.1 What is Vibration Suppression ?

B Purpose of vibration suppression

The end of the workpiece held in a structure having a spring characteristic such as the robot arm and
transfer machine vibrates during quick acceleration or deceleration of the motor. The vibration
suppression function aims at suppression of the workpiece and realization of positioning in a shorter
cycle time in such a system.

b) With vibration suppression function

i 0

a) Without vibration suppression function

| (0

Rattling e No vibration
SelCh » =0 4>
gauge T
‘ 2 [min/div] 2 [min/div]
/\V\ V/‘\ I <__Target position \ \ : T 4-—— Target position of arm
of arm
TG i) | 4 Actual speed “BG0 [rmindivi “@— Actual speed

Hint

Not only vibration of the tip of the machine but also vibration of the entire machine can
be suppressed.
o System without vibration suppression
At motor acceleration / deceleration, torque tends to reach maximum value. This
acceleration / deceleration shock could cause vibration to the entire machine.
¢ System with vibration suppression
Because the torque is controlled during acceleration / deceleration of the motor, the
shock of acceleration/deceleration is reduced, and even with machine that is
relatively less rigid, the vibration to the entire machine can be reduced.
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B Principles of vibration suppression
A machine model is contained inside, and the control works inside the model to eliminate vibration of
the position of the assumed workpiece held in the model. The control amount is added as an offset to

the position and speed control of the motor, thereby suppressing vibration of the actual workpiece

position.
— Amplifier
CE;SI’IT:::(’ > Motor position/Speed control =\|\/|
A

Position/speed offset

Vibration suppressing
control
A

A 4

. Position of assumed

workpiece Workpiece

» Machine model

B Mechanical characteristics and conditions that make vibration suppression effective

Applicable machine characteristics and conditions
¢ Vibration is caused at the end of the arm due to the shock of traveling/stopping of the robot arm
or similar.
e The machine itself vibrates due to the shock of traveling / stopping of a part of the machine.
e The vibration frequency is about 1 to 300 Hz.

Inapplicable mechanical characteristics and conditions

¢ Vibration is observed continuously without relations to traveling / stopping.

e Eccentric vibration is caused in synchronization to the rotation of the motor or machine.

¢ The vibration frequency is less than 1 Hz or more than 300 Hz.

¢ The traveling time is less than the vibration period.

e There is backlash in the mechanical joint to the vibrating mechanism.

¢ (Numerator 0 of electronic gear ratio / Denominator of electronic gear ratio) > 250 (18-bit
encoder)

¢ (Numerator 0 of electronic gear ratio / Denominator of electronic gear ratio) > 1000 (20-bit
encoder)

¢ |f the command pulse frequency is equal to or less than 20 kHz
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5.10.2 Automatic Vibration Suppression

Automatic vibration suppression is a function for automatically adjusting the vibration suppressing anti
resonance frequency to the optimum value.
Follow the procedure below.

B Automatic vibration suppression setting procedure

[1] Set PA1_77 (automatic vibration suppression selection) at 1 (enable).

[2] Perform profile operation or issue position commands from the host unit to start and stop the
servomotor nine times.

[3] Setthe dwell at 1.5 s or over.

[4] After operation is normally finished, the optimum value is automatically stored in PA1_78 (vibration

suppressing anti resonance frequency 0).
[5] Upon a fault (if no effect is verified), PA1_78 (vibration suppressing anti resonance frequency 0)
remains the default value.
[6] After normal or faulty completion, PA1_77 (automatic vibration suppression selection)
automatically changes to O (disable).
* The applicable frequency is 1 to 100 Hz.

If the procedure is interrupted at eight or fewer cycles and the main power is turned off, the cycle count

begins from 1 again.

B | earning state of automatic vibration suppression

Use the monitor of the PC Loader to monitor the learning state of the automatic vibration
suppression.
" Mor =lalx]

1/0 monitor | Digital monitor | Alarm history monitor | Warning monitar Automatic vibration suppressing control monitar | System menitor |

<BTEP1>
Chanee the parameter to validate automatic vibration suppressing control function.

Enter [PA1_77: Automatic vibration suppressing control selection]
1: Enable The automatic vibration suppressing control function is validated.
The anti-resonance frequency is searched
#pifter findine the frequency, the parameter automatically chanees to 0 (Disable).

0 Disable Tointertupt leamming, change to invalid.

<STEPZ
The servomator starts or stops according to profile operation or position commands sent from host.

Operate under the follawing conditions.
(1) Timer setting: 15 [sec] or more.

{2) Repeat starting / stopping nins times or more.

<STEPZ
The learning state and result can be checked at the monitor.

Leatning state [T Mished]
Learnine is interrupted.

Freauency of Estimated anti
learming cycles 078 Total resonance frequency |

# After lsaming is normally finished, the estimated anti resonance fraquency is sst at [PAT_76: Anti resonancs frequency 01

If no expected effect is obtained under automatic vibration suppression, refer to the following
"5.10.3 Manual Adjustment of Vibration Suppression.”

5-30 Special Adjustment (Vibration Suppression)



CHAPTER 5 SERVO ADJUSTMENT

5.10.3 Manual Adjustment of Vibration Suppression

B Adjustment flow chart

(1)

()

@)

(4)

®)

(6)

7)

Adjust the servo gain.

A 4

Check the vibration suppressing
anti resonance frequency.

A 4

Enter the vibration suppressing anti
resonance frequency
(parameters PA1_78, 80, 82 and 84).

A

Enter the S-curve * May not be entered in case of
(parameters PA1_51, 52). auto or semi-auto tuning.

A 4

Check the effects.

A 4

Finely adjust the vibration suppressing anti
resonance frequency
(parameters PA1_78, 80, 82 and 84).

4

Adjust the inertia ratio of vibration
suppressing workpiece
(parameters PA1_79, 81, 83 and 85).

(1) Adjusting the servo gain
To ignore the vibration of the tip of the machine and reserve smooth stopping action of the
servomotor free from overshoot, refer to the description given in sections 5.1 through 5.5 to adjust

the servo gain.

— | If gain-related parameters are adjusted after the vibration suppressing anti resonance
Note |frequency is set, the vibration suppressing anti resonance frequency must be adjusted
— |again. Perform gain adjustment first.
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(2) Checking the vibration suppressing anti resonance frequency
Using the PC Loader

Use the servo analyze function to check the vibration suppressing anti resonance point.

Resonance
<+— point
(Note 2)

Gain
[dB]

Vibration

suppressing anti  —»

resonance point
(Note 1)

Em——
Frequency [Hz]

Note 1  The vibration suppressing anti resonance point may not be observed with the servo
analyze function in the following machine configuration.
+ Machine with large friction
* Machine with relatively large mechanical loss such as reduction gear and ball screw
Note 2  Use the notch filter for the resonance point.

What are the resonance point and vibration suppressing anti resonance point?
Vibration of the machine includes the "resonance point" and "vibration suppressing anti
resonance point."
The "resonance point" and "vibration suppressing anti resonance point" mentioned
here are machine characteristics viewed from the motor.
"Resonance point": Frequency at which the motor vibrates without arm tip vibration
"Vibration suppressing anti resonance point": Frequency at which the arm tip vibrates
without vibration of the motor shaft
In general, the vibration suppressing anti resonance frequency is less than the
resonance frequency.

Hint
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Not using the PC Loader

There are two checking methods.
If measurement of the vibration frequency can be made with a laser displacement gauge or similar,
adopt method 1). In other cases, adopt method 2).

1) Measure the vibration of the arm tip with a laser displacement gauge or similar.

A
Frequency of vibration (Ts)
Vibration
» Time
Vibration suppressing anti resonance frequency = T— [Hz]
S

2) Starting at 300.0 Hz (maximum setting), decrease the reference values of parameters
PA1_78, 80, 82 and 84 gradually while visually checking vibration, to find the best value.
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(3) Entering the vibration suppressing anti resonance frequency
Enter the vibration suppressing anti resonance frequency obtained in step (2) to one of parameters
PA1_78, 80, 82 and 84*.

No. Name Setting range Default value| Change
PA1_78 | Vibration suppressing anti resonance frequency 0 | 1.0 to 300.0 [Hz] 300.0 Always
PA1_80 | Vibration suppressing anti resonance frequency 1 | 1.0 to 300.0 [Hz] 300.0 Always
PA1_82 | Vibration suppressing anti resonance frequency 2 | 1.0 to 300.0 [Hz] 300.0 Always
PA1_84 | Vibration suppressing anti resonance frequency 3 | 1.0 to 300.0 [Hz] 300.0 Always

* Parameters for up to four points can be entered.

While combining the "anti resonance frequency selection 0" and "anti resonance frequency
selection 1" CONT input signals, up to four points can be specified.

The vibration suppressing anti resonance point may vary according

to the arm length and weight of the load.

o~

(a) (b) (c)

< <O

- -

The vibration suppressing anti
resonance frequency varies according
to conditions a, b and c.

8

In such a case, assign this function to CONT input signals and switch the vibration

suppressing anti resonance frequency setting.

Anti resonance frequency Anti resonance frequency Vibration suppressing anti
selection 1 selection 0 resonance frequency
OFF OFF PA1_78
OFF ON PA1_80
ON OFF PA1_82
ON ON PA1_84

* This signal is always handled to be turned off if it is not assigned to the sequence input
signal. In this case, PA1_78 (vibration suppressing anti resonance frequency 0) is always
enabled.

To disable the vibration suppressing anti resonance frequency, set the vibration suppressing

anti resonance frequency at 300.0 Hz.

Be sure to switch while the motion is stopped. Otherwise shock will be caused.

(4) Entering the S-curve
To attain effective vibration suppression, enter the S-curve.
Enter either PA1_51 (moving average S-curve time*) or PA1_52 (low-pass filter for S-curve time
constant).
The approximate reference value is shown below.

No. Name Setting range Default value | Change
PA1_51 | Moving average S-curve time* 0.2 to 500[x 0.125 ms] 20 Always
PA1_52 | low-pass filter for S-curve time constant 0.0 to 1000.0[ms] 0.0 Always

* Cannot be set during auto or semi-auto tuning.
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alB < 50 (PG=18 bit) 50 < a/fB "< 250 (PG=18 bit)
PA1_78/80/82/84 a /B <200 (PG=20 bit) 200 < @ /"< 1000 (PG=20 bit)
(Vibration suppressing anti = =
resonance frequency) PA1_51 PA1_52 PA1_51 PA1_52
(Moving average S- (Low-pass filter for S- (Moving average S- (Low-pass filter for S-
curve time) curve time constant) curve time) curve time constant)
<10 Hz 80 10 ms 160 20 ms
10 Hz to 20 Hz 40 5ms 80 10 ms
> 20 Hz 16 to 24 2to3ms 40 5ms
*1 a PA1_06 (numerator 0 of electronic gear)
B PA1_07 (denominator of electronic gear)

* 2 Cannot be set during auto or semi-auto tuning.

(5) Checking the effects
There are three checking methods.
(1) Observe vibration of the arm tip with a laser displacement gauge or similar measuring
instrument.
(2) Take a motion picture of the arm tip with a high speed video to check vibration.
(3) Visually observe.

The vibration suppressing anti resonance frequency is not reflected on the servo
analyze function even if it is entered.

Gain

Note

Anti resonance

] . —>
point remains.

Frequency

(6) Finely adjusting the vibration suppressing anti resonance frequency
While checking effects of vibration suppression, finely adjust the reference value (in increments of
0.1 or0.2).
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(7) Entering the vibration suppressing workpiece inertia ratio
Ratio of the inertia of the vibrating point such as the arm specifies the portion of the total load

inertia. By setting the vibration suppressing workpiece inertia ratio which is equivalent to amount

to be applied when receiving reaction force from mechanical system (workpiece), the vibration

can be further suppressed.

Setting method

[1]1 Calculate the inertia of the vibrating point according to specifications of the machine.

Vibration suppressing

Vibrating point inertia

workpiece inertia ratio Entire load inertia

[2] Entering with the PC Loader

(1) Check the anti resonance frequency and resonance frequency by using the servo analyze

function.

(2) Select [Parameter Edit] - [PA1: Control Gain - Filter Setting] and press the "enter vibration
suppressing anti resonance frequency" button to open the exclusive window.
Enter the anti resonance frequency and resonance frequency* to automatically calculate the

ratio of inertia of the workpiece.

£ 4Para? Para

Ji= |

e

Reload (&)

=

Send
Changes ()

@

File
Intormation

i

Parameter
Intormation

[

Intialization

Send AllL) Comparison

PATO-60 PATST-09 | paz0n-50 | Faze1-00 | FAS0I-60 | FA3ET-00 |
[Control gain and filter settine]

Perameter name Actual value| Value range
20[0 2to 500 F0.125msec)
0.0/0.0to 1000 Ofmsec]
0 Delrwvaliel 1:Valid
0.00/ 0,00 to 250.00[msec]
100 1 to 2000[radfsec]
100 1 to 2000[Hz]
30,0/ 0.5t0 1000.0[msec]
0.000/0.000 ta 1.500

irve tine
Always | Low-pass fiter (for S-curve) tin
Always | Command pulse smosthing funct
Always  Postion command response time
Always  Postion loop gain 1

Slways  Speed loop gain 1

Always | Speed loop integration time const
Always | Feed forward gain 1

Initial Vale®

*1: Parameter changed from default value

Br comment to setting itemi) |

Enter wibration suppressing
resonance frequency (@)

Anti resonance
frequency [Hz]

Opal 78

1PAL1B0

2 Pal sz

3PAL G4

5000
(5000
(000
T

Ratio of workpiece  Resonance

inertia [%] frequency [Hz]

pize| 0 | oo

paagt | o [ oo

pazss | 0 | oo

paes | o [ oo
oK | Cancel(C) |

* The resonance frequency is not the resonance frequency suppressed with the notch filter.
Use the servo analyze function to check this resonance frequency.
This resonance frequency appears as a set with the anti resonance frequency, and it is about two

times the anti resonance frequency.
[Example of resonance frequency]

Gain

[db]

-1.----
[ T
———r -

1
i
=
b e
1
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CHAPTER 6 KEYPAD

6.1 Display

The servo amplifier is equipped with a keypad (see the figure on ~ f - - 13’“.

the right).

The keypad is fixed.

The keypad is equipped with four-digit seven-segment LEDs (1),
four keys (2) (lift the front cover).

Numbers and letters are displayed on the four-digit (1)— H g Jg/ E#”
seven-segment LEDs.
Keys are [MODE/ESC], [A], [v], [SET/SHIFT] from the leftmost (2) B .

one.

I I

6.1.1 Mode

The keypad functions in seven modes.
e Sequence mode: The control and operation statuses of the servo amplifier are displayed.
e Monitor mode: Various servomotor states, 1/O signals and so on are monitored.
e Station number mode: The station number specified with a parameter is displayed.
¢ Maintenance mode: Alarm at presents and alarm history are displayed.
e Parameter edit mode: Parameters can be edited.
e Positioning data edit mode: Positioning data can be edited.
o Test operation mode: Servomotor operates through key operation at the keypad.

7-segment display 0 1 2 3 4 5 6 7 8 9 -
'L_/ /C'_‘/L/_HE/EIE’—
A b C d E F G H [ J L
IquC/EFL_IHIL/,L
n o] P q r S t U v y
i E

6-2 Display



6.1.2 Key

CHAPTER 6 KEYPAD

[MODE/ESC]
+ The mode is switched (MODE).

[SET/SHIFT]

+ The mode is deselected (ESC).

(A —
The sub mode is selected.

\ ;

+ The cursor digit shifts to the right
5 (SHIFT).
n + The mode or value settles (SET).

+ Press and hold for at least one
second to settle.

V]

The value increases by one (+1).

The sub mode is selected.

The value decreases by one (-1).

e To show five or more digits, alternate the upper and lower four digits.
e To show nine or more digits, alternate the upper, middle and lower four digits sequentially.

6.1.3 Blinking Display

The keypad display blinks with some statuses.

The table below shows the statuses and contents regarding blinking display.

confirmed

Blink interval Duration Status How to recover

0.5 sec cycle Continuously Alarm Cycle the power or reset the alarm.
Parameter being

0.5 sec cycle 3 sec -

Once every 2 sec | Continuously

During sequence test

mode

Cycle the power, or cycle the power
after changed to PA2_89 = 0.

Twice every 2 sec | Continuously

Cycle the power.*

Cycle the power.

* When a parameter which becomes enabled after cycling the power is changed.

6.1.4 Displaying Upper/middle/lower Data

The display of the item described with I is shown with upper/middle/lower digits.

Blinks three times: upper digits

Blinks three times: middle digits

Blinks three times: lower digits

* With some items the middle digit display is not used.

Display 6-3
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6.1.5 Mode Selection

Use the [MODE/ESC] key to select each mode.

Mode selection Sub mode selection Indication example

The power is turned on.

I —

Sequence mode

l

[MODE/ESC]

y

:AMonitor mode

N
J
J
J

o
1
|
;
|
_
-
|
L
|
_
|
_
[
-

l [MODE/ESC]

-
;

|
;
9
_
-
|
_
|
-

?Station number mode

l [MODE/ESC]

fl\/laintenance mode — ™ -

Cog | T | nornc
l [MODE/ESC]

:II.IDarameter edit mode - -
07 | ey [ 0070
| i N |

l [MODE/ESC]

"..Positioning data edit mode -

[} [ [ ]
Dl T R aT= N
l [MODE/ESC]

:.Test operation mode — ™ "

| U

[MODE/ESC]

6-4 Display
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6.2 Function List

In the parameter edit mode and the positioning data edit mode reference values can be checked and

changed.

Mode Sub mode Sub mode selection Indication and entry example

M o

Sequence mode Sequence mode 000 10 e

e . - _m>a !

Amplifier setting Nz o

; — [y} — =

Motor setting b Y L o Bl |

Monitor mode Feedback speed o l'_l' ' l'_-l l'_l‘ l'_l' l'_l'

[y —omm

Command speed o D

Command torque o :_n' _‘ :l'l'_l' l'_l'

Motor current om :_!“-l‘ :l'l'_l' l'_l'

[y Y

Peak torque D L T 00

Effective torque ‘wlm) :_—,' .': 3 .'__g' g'__g'

Feedback position e im ,'-,' -,' '—:" '—:"

» _ M0 —o

Command position D L I ] L=

Position deviation e "-,' '—:" ,':" ,':"

Command pulse N I | !

frequency g '

Feedback cumulative R I 'mim

pulse U B B | ]

Command U P =™

cumulative pulse UL S e

12 "o

LS-Z pulse (o U B [ B

Load inertia ratio I ,"—,' :,',':,'::,' ,':,'

. e i

DC link voltage (max.) o T B B S

Function List 6-5
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Mode

Sub mode

Sub mode selection

Indication and entry example

Monitor mode

DC link voltage (min.)

-l
-l
-
-
-|-
-

L
C

VREF input voltage O ,' -,' “__,'_,'__,',':,'
TREF input voltage om 18 o000
Input signals o ":-,' I
Output signals o ,_:' ,'_-,‘ I
OL thermal value or ,_:' " ,'_-“_-,' ,'
Regenerative resistor S B 1 m
thermal value e o o
Power (w) o E‘ 3‘ = 'n:':
Motor temperature o E‘ - 'l:" ':-' 'l:'!
Overshoot unit amount ‘:"_"_:“: ! l‘l::
Settling time o '_:i E‘ !
Resonance frequency 1 oM ‘_:' -" ‘_:' ":" "_-" “__“
Resonance frequency 2 o E‘ "-:“ El ‘l:'l ‘l:‘l ‘l:‘l
Station number mode Station number display ‘l:" ‘_"':" ! _ ‘l:" 3 !
Maintenance mode  Alarm at present E () l'_-l' l‘ mom E
Alarm history E ™ "_-:‘_:' ('} l_-l‘l‘_-l' ]
(] [ I I

Warning at present
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Mode Sub mode Sub mode selection Indication and entry example
Maintenance mode  Total time-main power g T =
supply i o
Total time - control power C_mc
Motor running time ,': ™ ,'—,' ,':, ,'_,' ':, ,'_,' 5‘
Parameter edit mode Parameter page 1 ,':' ,':,' ,'—,' ,' ,':' ,' ,'_,' "
Parameter page 2 ':' ":" "-" ‘:' “:' ‘:' “:" !
Parameter page 3 ":' ":" "-" :" ‘C' 3 ‘l:" !
Positioning data edit mode
Positioning status :—'g:g' - " .'-"_.'_" g'_"_.'_"
Target position .'-'.:.' - .:' - ':'U
Rotation speed ,'—',:,' - 3 ,'_—"'_ ,'
Stand still timer a4 5
o C [
M code [l o Nl
Acceleration time ,':' ,—_,' ::, ':,' ':,'
Deceleration time ":' ':" -.' '-,‘ ‘-,‘

Function List
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Mode Sub mode Sub mode selection Indication and entry example

, : — 1 "

Test operation mode Manual operation 'l D i

Position preset ,': ™ ,':,‘ ,:' ,':' ~ '—_, ,'—

i —_mn _

Homing ol I | o

i i g Y| I

Automatic operation el Y b T

[y [

Alarm reset 'l 1 o T

Alarm history Y Y o -

initialization rFrvu ey

Parameter initialization ,': ™ ,'-,' -,' ,':' ,':,', ™

Positioning data [ o

R D Y R |

initialization

Auto offset adjustment .'— ' .'3 '_:: |'-|'.|_-| .‘- .‘-

Z-phase offset [ g | R gl
adjustment g -

Auto tuning gain ,': ™ ! ,' ,':,' ,'— ,'— ™

Easy tuning =M ".:' '-_“'- -

Profile operation ": = " :" ":"': ~

Sequence test mode ": A~ '__' '__: = '__'

i [y [y — - [}

Teaching e m R b= cec
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6.3 Sequence Mode

In the sequence mode, the state of the servo amplifier and amplifier setting are displayed.
Press the [MODE/ESC] key until [5~C 1] is displayed, and press and hold the [SET/SHIFT] key for at
least one second to show data.

S~3 ! : Sequence mode

Sn0C : Amplifier setting
S~33 : Motor setting

Key notation
In this chapter, keypad keys may be simply described as shown below.

e [MODE/ESC] key
— When using as a [MODE] key: MODE

Hint | \When using as an [ESC] key: ESC

e [SET/SHIFT] key
When using as a [SET] key: SET (for at least one second)
When using as a [SHIFT] key: SHIFT

(1) Sequence mode

The status of the output signal of the servo amplifier and operation status are displayed.

- ]
U U |
ESC T 1 SET (1 sec. or over)

oo
ol

Zero speed

Speed coincidence

AR

SO
-

Ready

Sequence Mode 6-9
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. Control _
Display mode Name Description
——— The motor is not turned on.
Servo off The servomotor has no driving force.
—Pon Servo on The servomotor is ready to rotate.
Manual operation | Manual feed rotation state
Pulse operation During pulse input operation
Automatic Positioning is being executed.
operation
Position Homing Homing is being executed.
control
Interrupt e .
positioning Interrupt positioning is being executed.
_Pot +0T The positive over-travel signal is being detected.
-'F' C OT The negative over-travel signal is being detected.
-9 The display alternates between "P" and "-" .
PrO Zero speed stop | Stopped at zero speed due to forced stop signal
= In LV In undervoltage. For details, see the pages about
undervoltage on page 7-10.
mof Servo off The motor is not turned on.
The servomotor has no driving force.
Servo on The servomotor is ready to rotate.
Manual operation | Manual feed rotation state
“nokt c?opri?c?l +0OT The positive over-travel signal is being detected.
“ob oT The negative over-travel signal is being detected.
The display alternates between "n" and "-" .
“AnO Zero speed stop | Stopped at zero speed due to forced stop signal
— In undervoltage. For details, see the pages about
il InLV undervoltage on page 7-10.
“tof Servo off The motor is not turned on.
The servomotor has no driving force.
Torque Servo on The servomotor is ready to rotate.
_EJG control Manual operation | Manual feed rotation state
e In LV In undervoltage. For details, see the pages about
ket undervoltage on page 7-10.

6-10 Sequence Mode
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When the servo amplifier power is turned on, "sequence mode operation mode" is shown.

: '-.-Hl_nt The indication contents at power-on can be changed with parameter PA2_77.
Reference e Reference G
value Initial display value Initial display
0 S5n0 ! Sequence mode 19 on 19 Input signals
1 on ! Feedback speed 20 Output signals
2 Command speed 21 onc | OL thermal value
= Regenerative
3 onY Command torque 22 resistor thermal
value
4 Motor current 23 Power (W)
= Motor
5 Peak torque 24 temperature
p : = Overshoot unit
6 Effective torque 25 amount
7 on37 Feedback position 26 Settling time
p " = Resonance
8 Command position 27 frequency 1
- L Resonance
o] ]
9 Position deviation 28 frequency 2
10 on 10 ]S)ommand pulse 40 A~0 Station number
requency
11 om i1 Feedba_ck 41 EnRD 1 Alarm at present
cumulative pulse
12 on 2 Comma_nd 42 ERD2 Alarm history
cumulative pulse
\ ) = Warning at
13 LS-Z pulse 43 brosent
o . Total time-main
! n
14 or 4 Load inertia ratio 44 power supply
= DC link voltage — Motor running
15 on IS (max.) 46 EnC5 time
16 J— DQ link voltage
(min.)
17 on 11 VREF input
voltage
. TREF input
18 oM 18 voltage

Sequence Mode
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. . u,
(2) Amplifier setting L

The servo amplifier control function, interface format and capacity are displayed.

u, |
(3) Motor setting L

The type of servomotor connected to the servo amplifier, capacity and encode type are displayed.

Indication|  Motor type

3rd digit '.:’ GYB
;_‘, GYG
= GYC
'_:, GYS

6-12 Sequence Mode

v

I
o Y J N

l

y 11
g I
1 SET (1 sec. or over)
ESC 1 Blinks three times.
Indication Control Indication Interface
D —_o
2nd digit ) Speed control /?\ 7N 1st digit ‘—" st?alr/\ggd
= V4 |\ N =
1 SHIFT
Indication Capacity
ESC 1 Blinks three times. ':"'-“-" 0.05 kW
¢ g N |
P ]
1z
1=c 1.5 kW

SET (1 sec. or over)

-— am - - Indication Interface
S 2| 18-bit ABS
1 Blinks three times. -
ESC _
I 1| 20-bitINC
< oo !
o | —
N AT O | 17-bitINC
_______ 1 [ -
1 SHIFT
=== Indication Rated output capacity
Blinks three times. -
1 g |
ESC =i 0.05 kW
o g
N -
R
/E\ =S 3.0 kW
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In the monitor mode, the servomotor rotation speed, cumulative input pulse and so on are displayed.
Press the [MODE/ESC] key until [o~C 1] is displayed, and press and hold the [SET/SHIFT] key for at
least one second to display data.

ond !

onlc2

onO3

: Feedback speed

: Command speed

: Command torque
: Motor current

: Peak torque

: Effective torque

: Feedback position
: Command position
: Position deviation

: Command pulse frequency

oncO

: Feedback cumulative
pulse

: Command cumulative
pulse

1 LS-Z pulse

: Load inertia ratio

: DC link voltage (max.)

: DC link voltage (min.)

: VREF input voltage

: TREF input voltage

: Input signals

: Output signals

(1) Feedback speed (displayed digits: signed four digits)

ESC

c2

=

[

SET
(1 sec. or over)

o
CJ
]
CJ

onc |
oncc
onc3
orncY
oncS
onch
ol

onc8

: OL thermal value

: Regenerative resistor
thermal value

: Power (W)

: Motor temperature

: Overshoot unit amount

: Settling time

: Resonance frequency 1

: Resonance frequency 2

Current rotation speed of servomotor.

The correct value is displayed even if the load (mechanical

system) rotates the motor.

The speed is displayed in r/min and a negative sign is

attached for reverse rotation (clockwise rotation when

viewed against the motor shaft).

With a negative data

— o
L

C—)

mmm
L

The figure and "-" symbol are displayed alternately.

Monitor Mode 6-13
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(2) Command speed (displayed digits: signed four digits)

ESC

ESC

(4)

ESC

®)

ESC

—

1 sec. or over)

SET
(1 sec. or over)

S I
[ (]

.

[

SET
(1 sec. or over)

[
1
-

L2

Peak torque (displayed

L0

-'
|-
-

T 1 SET
(1 sec. or over)

[
1
-

L2

6-14 Monitor Mode

Current speed command issued to the servomotor. The
command speed is given in a speed command voltage,
multi-step speed, pulse or similar. The speed is displayed
in r/min and a negative sign is attached for reverse rotation
(clockwise rotation when viewed against the motor shaft).

With a negative data

M-

[

1
=
-
=
_
=
_
-
-
l

_
l

-

The figure and "-" symbol are displayed alternately.

Command torque (displayed digits: signed three digits)

Average torque issued from the servo amplifier to the
servomotor; the torque is displayed in percent to the rated
torque. The range from 0% to the maximum torque is
displayed in increments of 1. In case of a negative average
torque, a negative sign is attached to the most significant
digit.

Motor current (displayed digits: signed three digits)

Current flowing through the servomotor; the current is
displayed in percent to the rated current. The range from
0% to the maximum current is displayed in increments of 1.
In case of a negative motor current, a negative sign is
attached to the most significant digit.

digits: signed three digits)

Peak torque value of the servomotor at every two seconds;
the torque is displayed in percent to the rated torque.

The range from 0% to the maximum torque is displayed in
increments of 1. In case of a negative peak torque, a
negative sign is attached to the most significant digit.
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(6) Effective torque (displayed digits: signed three digits)

- The load ratio of the servomotor; displayed in percent to
s the rated torque.
ESC 1 SET The range from 0% to the maximum torque is displayed in
(1 sec. orover) .
increments of 1.
- o
o

u
(7) Feedback position (displayed digits: signed 10 digits) I

The rotation amount of the servomotor is displayed in the

¥ = :-'. -" unit amount after correction with an electronic gear. If the
- = electronic gear is unused, the data indicates the exact
rotation amount of the motor shaft encoder (1048576
- _1_ - pulses/rev for the 20-bit serial encoder).
SET
1 (1 sec. or over)
X o With a negative data
N
: - OO0
--------------- -t
1 SHIFT
1 Blinks three times.
ESC
— 0000
e With a negative data
AN
e o |
R 999 |« |-335
The figure and "-" symbol are displayed alternately.
l SHIFT g y pray y
1 Blinks three times.
ESC
< o000
N -

/:\_ With a negative data
| (

-l

10
10
10

WD) | —y | -
l:‘l_

|

I

The figure and "-" symbol are displayed alternately.
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u
(8) Command position (displayed digits: signed 10 digits) I

J
1]

ESC

F N
|-

ESC

SET
(1 sec. or over)

Blinks three times.

ESC

F N

6-16  Monitor Mode

Blinks three times.

The position of the servomotor controlled by the servo
amplifier is displayed in the unit amount after correction
with an electronic gear. If the operation command is turned
off and the load (mechanical system) rotates the motor
after the target position is reached, the position is not
correct.

With a negative data

L
L

With a negative data

' |-
-l
' |-
-'

|-

The figure and "-" symbol are displayed alternately.

With a negative data

' |-
-l
' |-
-'

|-

The figure and "-" symbol are displayed alternately.
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]
(9) Position deviation (displayed digits: signed 10 digits) I

— The difference between the command position and
> (U
N feedback position is displayed. The unit of deviation
SET amount follows the deviation unit selected in PA1_31.
1 (1 sec. or over)
1 Blinks three times.
ESC
oo
< P |
A With a negative data
1
I -
______________ -
I o
1 Blinks three times.
ESC
—loooog
QS With a negative data
N
! e e o000
R Rl S99S | | -o305
l The figure and "-" symbol are displayed alternately.
Blinks three times.
ESC 1
< QOO0
D P R e |
4\ With a negative data
1 -— e e
= =10 |
boommmmooooo- 599599 |— |-955

The figure and "-" symbol are displayed alternately.
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u
(10) Command pulse frequency (displayed digits: signed five digits) I

R T The pulse frequency supplied to the pulse input terminal is
e g displayed. The value is displayed in 0.1 kHz.
1 SET The displaying range is from -1000.0 to 1000.0 kHz.
(1 sec. or over)
1 Blinks three times.
ESC
< !
N With a negative data
N
Lo e - !
l SHIFT
1 Blinks three times.
ESC
< mInInin
A With a negative data
A
o MMM | e | =1

U U

The figure and "-" symbol are displayed alternately.
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(11) Feedback cumulative pulse (displayed digits: signed 10 digits) I

R ' The cumulative pulses of servomotor rotation amount are
= displayed in encoder pulses (1048576 pulses per
1 SET revolution with 20-bit serial encoder). Reverse rotation
— _ _ _ (1 sec. or over) decreases the cumulative value. Even if the load
(mechanical system) rotates the motor, the correct value is
1 Blinks three  displayed.
ESC times.
: 39
A With a negative data
1
I
o0
ittt - 323
l SHIFT
1 Blinks three times.
ESC
< o000
—5955
7N With a negative data
1
| B o I
Q000 | e | =y
bommmmmmmmm o 2333 33
SHIFT - n_n i
l The figure and "-" symbol are displayed alternately.
1 Blinks three times.
ESC
) o000
— 9555

-

A With a negative data
1

1

_______________ D000 | e— | -

l'
-.l
l'
-l

The figure and "-" symbol are displayed alternately.

; HE]{ Press and hold the [A] and [v] keys simultaneously for at least one second to reset the
S feedback cumulative pulses.
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u
(12) Command cumulative pulse (displayed digits: signed 10 digits) I

The number of pulses supplied to the pulse input terminal
is displayed. The cumulative value increases upon forward
direction pulses, while it decreases upon reverse direction
pulses. With two signals at A/B phase pulse, each edge is
counted (multiple of four). The count increases upon
B-phase advance.

With a negative data

(N
K

With a negative data

— | —

(N
(N
(N

The figure and "-" symbol are displayed alternately.

y o 1
[ R N
1 SET
(1 sec. or over)
1 Blinks three
ESC times.
¢ oo
) o
A
1
L m e e e e e e m
l SHIFT
1 Blinks three times.
ESC
< o o |
—55494
AN
1
l SHIFT
1 Blinks three times.
ESC
< o000
JdI9

With a negative data

e — | —ooo
9599 o B

The figure and "-" symbol are displayed alternately.

HE’IF Press and hold the [A] and [v] keys simultaneously for at least one second to reset the
_ |feedback cumulative pulses.
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u
(13) LS-Z pulse (displayed digits: unsigned seven digits) I

v

[}
!

l

SET
(1 sec. or over)

1 Blinks three
ESC times.
< T
(]
1 SHIFT
1 Blinks three times.
ESC

2
J
]
3

-

l
-
l
-
'
-
'
‘-

The number of pulses in a homing counted since the home
position LS signal is turned off until the Z-phase of the
encoder of the servomotor is detected is displayed. The
indication is updated every time homing is performed.
Because the value is in the homing direction, no negative
sign is attached.

¢ Displayed only if the Z-phase is enabled.

(14) Load inertia ratio (displayed digits: unsigned four digits)

ESC

(Load

'-
-—tem

G

Ly
(]
CJ
C

SET
(1 sec. or over)

inertia ratio) =

The load inertia ratio recognized by the servo amplifier
without relations to parameter PA1_13 (tuning mode
selection) is displayed. The value is displayed in a multiple
(in 0.1 increments) to the inertia of the servomotor itself.
The displaying range is from 0.0 to 300.0 times.

(Load inertia recognized by servo amplifier)

(Inertia of servomotor itself)

(15) DC link voltage (max.) (displayed digits: unsigned three digits)

The DC link voltage (max.) of the servo amplifier at every

o l":l two seconds is displayed.
ESC T 1 SET The displaying range is from 0 to 500 V.
(1 sec. or over)
o N
A
e Hﬂﬁ_ If the DC link voltage (max.) exceeds 390 V during operation, an external regenerative
s resistor is necessary. "HV" (overvoltage) is detected at 420 V.
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(16) DC link voltage (min.) (displayed digits: unsigned three digits)

The DC link voltage (min.) of the servo amplifier at every
two seconds is displayed.

ESC T 1 SET The displaying range is from 0 to 500 V.
(1 sec. or over)
o |
P
'._Hint "LV" (under-voltage) is detected at 200 V.

(17) VREF input voltage (displayed digits: signed four digits)

ESC

SET
(1 sec. or over)

The input voltage of the analog input terminal [VREF] is
displayed in 0.01 V. The negative sign indicates a negative
voltage.

With a negative four-digit data

11
L

—1m
U]

The figure and "-" symbol are displayed alternately.

— -0

(18) TREF input voltage (displayed digits: signed four digits)

ESC

6-22 Monitor Mode

SET
(1 sec. or over)

The input voltage of the analog input terminal [TREF] is
displayed in 0.01 V. The negative sign indicates a negative
voltage.

With a negative data

BInIn
'_“_"'

'.“."'

The figure and "-" symbol are displayed alternately.

M
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(19) Input signals

The ON/OFF status of sequence input signals supplied to

- - 10 P
e the servo amplifier is displayed.
SET : i : ianal i
1 (1 sec. or over) The corresponding LED lights up when the input signal is
turned on.
While all the input signals are off, the display shows
1 Blinks Ral=lal=
ESC three times.
P [ NN
N NI
/N
L=
1 SHIFT
CONT 24 - - - - CONT 17
1 Blinks.
ESC three times. CONT 16+ = = = = =« CONT 9

F N
-

e CONT 8- - » = - - CONT 1
. u,
(20) Output signals L
[ . :
(ol g | The ON/OFF status of sequence output signals issued by
1 SET the servo amplifier is displayed.
(1 sec.orover)  The corresponding LED lights up when the output signal is
- == turned on.
Blinks While all the output signals are off, the display shows
ESC 1 three times. “ronE.
< [N
N LI
N
:. ______________________ (AN
] ll“ll " ‘k
1 SHIFT / \
out21- - - -0UT17
ESC 1 Blinks
three times.
) RINIRIN] ouT16 - - - - - - OouT 9
¢ L
7N \ /
| | 4
L e e e e R
N N NN
/ N\
out8- -+ - - OouT 1
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(21) OL thermal value (displayed digits: unsigned three digits)

ESC

A
]

I
()

SET
(1 sec. or over)

The load ratio to the load alarm level is displayed in
percent. An overload alarm is caused if this value reaches
100. The minimum increment is 1. The displaying range is
from 0 to 100%.

(22) Regenerative resistor thermal value (displayed digits: unsigned three digits)

——
Y Ny

ESC

[

SET
(1 sec. or over)

-
-
-
-

-

The regeneration load ratio to the regenerative resistor
overheat alarm level is displayed in percent. A regenerative
resistor overheat alarm is caused if this value is 100. The
regeneration load ratio is calculated for amplifier frame
no.2 or above if PA2_65 (regenerative resistor selection) is
set at 1 (internal resistor).

The minimum increment is 1. The displaying range is from
0 to 100%.

(23) Power (w) (displayed digits: signed three digits)

o

ESC

1-

SET
(1 sec. or over)

L
l- -
_
l- -
L

The servomotor power (w) is displayed in percent to the
rating.

The data is displayed in the range from 0 to 900% in
increments of 1.

With a negative data

-
-
-
-

(24) Motor temperature (displayed digits: unsigned three digits)

ESC

SET
(1 sec. or over)

6-24 Monitor Mode

The servomotor temperature is displayed. The range from
0 to 120°C is displayed in increments of 1°C.
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(25) Overshoot unit amount (displayed digits: signed 10 digits) I

»
14

o L ] ':-, The overshoot unit amount under position control is
displayed.
| s P o |
(1 sec. or over) The unit follows the deviation unit selected in PA1_31.
1 Blinks three times.
ESC
y 1M
) (I . .
A~ With a negative data
1
1 -— e
i
bo--mmmmmmmmm o =
l SHIFT
1 Blinks three times.
ESC
< (T
UL LA With a negative data
A
! minlnln =M,
b - RN — (I
l SHIFT The figure and "-" symbol are displayed alternately.
1 Blinks three times.
ESC
) [
N e
A With a negative data
1 -— e
(] =
bommmooooo- T e B Il Rl WY 18

The figure and "-" symbol are displayed alternately.
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(26) Settling time (displayed digits: unsigned five digits) I

ESC

)
14

The settling time under position control is displayed.
The displaying range is from 0 to 1000.0 ms. If the settling
time exceeds 1000.0 ms, "1000.0 is displayed.

SET
(1 sec. or over)

ESC

Blinks three times.

SHIFT

'
-

'
-

'
-
-|
-

-

c
C

Blinks three times.

(27) Resonance frequency 1 (displayed digits: unsigned four digits)

ESC

]
omnC

K

.|
-

CJ
C

-l
-

The resonance frequency recognized by the servo
amplifier is displayed.

SET
(1 sec. or over)

The displaying range is from 50 to 2000 Hz. If no
resonance is detected, "4000" is displayed.

(28) Resonance frequency 2 (displayed digits: unsigned four digits)

ESC

-

- o
O l

The resonance frequency recognized by the servo
amplifier is displayed.

l

SET The displaying range is from 50 to 2000 Hz. If no
(1 sec. orover) resonance is detected, "4000" is displayed.

o o

N
C
C
C
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6.5 Station Number Mode

In the station number mode, the station number of the servo amplifier is displayed and a new station
number can be entered.

Press the [MODE/ESC] key until [R~C 1] is displayed, and press and hold the [SET/SHIFT] key for at
least one second to display data.

R~D3 I: Station number

[y
I R I |
/4‘
1T Communication time over
i
SET (1 sec. or over)
ESC _"_
¢ |'_|' :u' u' ------- Displays the station number currently set in the
parameter.
SET (1 sec. or over)
ESC
‘ 03 4 ------- Entering the edit mode, the third digit blinks.
l SHIFT
ese M0
¢ [ R N I The second digit blinks by pressing the SHIFT
key.
l SHIFT y
ESC —
< = - The first digit blinks by pressing the SHIFT key.
l ANV
ESC —
¢ U :l':_l' """" By pressing the [A] and [v] keys the value at
blinking digit is increased or decreased.
SET (1 sec. or over)
ESC
¢ A ------- When the change is executed, all the digits

l blinks three times.

Turn the power off and on again to enable the new station number.
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6.6 Maintenance Mode

In the maintenance mode, detected alarms, total time - main power supply and so on are displayed.
Press the [MODE/ESC] key until [E~Z !] is displayed and press and hold the [SET/SHIFT] key for at
least one second to display data.

E~D ! : Alarm at present E~DH  : Total time - main power supply
E~02  : Alarm history £m~05 : Motor running time
£~33 : Warning at present

(1) Alarm at present
The alarm detected currently is displayed in a code.

¢ [f the alarm reset is executed, the display will automatically return to the initial one.
After an alarm is detected, the following is displayed automatically. Supplementary data to the

alarm can be displayed, too.

ESC T 1 SET (1 sec. or over)
— [}
R |
ESC T 1 SET (1 sec. or over)
A
- (Total ti i D
— otal time-main power =
= U ! supply) -c "_""_-" (Motor current)
[y} [y (] i
ol el B Unused e (Effective torque)
~c ":" 3 (Motor running time) —C ".':" (DC link voltage)
AN | = c l'_l' ) | (Feedback speed) -c ! ! (EC error count)
— (Feedback speed before - .
-r U S | five min) -c “':' (Command position)
= 'u_'n'l__' (Command speed) -c ‘,5, (Sequence mode)
Uy B (Command torque)
| B g I | /

SET (1 sec. or over)

YT AV
|

.C
10
10
10
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Order display Name Order display Name
1 oc | Overcurrent 1 15 Overload 2
Inrush Current
2 Overcurrent 2 16 Suppression Circuit
Trouble
, Main Power
3 Overspeed 17 Undervoltage
; Internal Breaking
4 Overvoltage 18 “H '] | Resistor Overheat
; External Breaking
5 EL | Encoder Trouble 1 19 ~HZ Resistor Overheat
Breaking Transistor
6 Encoder Trouble 2 20 Erer
7 Circuit Trouble 21 Deviation Overflow
8 Memory Error 22 Amplifier Overheat
9 Fuse Blown 23 Encoder Overheat
Motor Combination T
10 Error 24 di !| | Absolute Data Lost 1
Breaking Transistor )
11 A 25 di2| | Absolute Data Lost 2
Encoder )
12 o sation Error 26 di3| | Absolute Data Lost 3
CONT (Control signal) ar Multi-turn Data Over
13 Error 27 | LA | fiow
14 oL {| | Overload 1 28 Initial Error
e The alarm is automatically displayed upon detection.
¢ If an alarm is detected, indication blinks quickly (at 0.5-second intervals) (when
J— compared with regular blinks at 1-second intervals).
(CHint | e The alarm can be reset even in the test operation mode.

e When an alarm is displayed, press and hold the [A] and [v] keys simultaneously for at
least one second to reset the alarm.
o After an alarm reset, display is restored to the initial display automatically.
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(2) Alarm history
Up to 20 past alarms can be displayed.
Press the [A] or [Vv] key to scroll in the history.

[y
g Y
ESC 1 1 SET (1 sec. or over)
PR B |
(o I |
/l’\ Detection history no. (1 is latest, 20 is oldest.)
I ANV
________ R m Bou [ IR R )
- Y X Mo o
ESC 1 1 SET (1 sec. or over)
RN |
i
7N
:_ Refer to "Alarm display" on page
"""" 6-29.
ESC 1 1 SET (1 sec. or over)
A
- N
™ 1 | (Total time-main power e
—co supply) =g B = (Motor current)
m o i
~CiC Unused ciJS (Effective torque)

(Motor running time) M (DC link voltage)

AN

] [ |
- (Feedback speed) -— 11 (EC error counts)

—— (Feedback speed before - "
~c U '_-n five min) -c ,',:‘ (Command position)
~—c :_—l'l'_—l (Command speed) = 3‘ (Sequence mode)

1 (Command torque)

Y
!

SET (1 sec. or over)

Hint |The history can be cleared in the test operation mode [F~3&].
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(3) Warning at present

-
[ Y N

ESC

]
(4) Total time - main power supply I

SET
(1 sec. or over)

Cooling fan life warning

v
-
J
-

-
-
-'

SET
(1 sec. or over)

ESC

CHAPTER 6 KEYPAD

Warnings in the ABS battery, main circuit capacitors and
cooling fan are displayed.
"0" indicates no warning, and "1" indicates a warning.

[ I I I |
[ I B N |
A A

/

N\

Battery warning

Main circuit capacitor life

The cumulative time of turning the main power (L1, L2 and
L3) on is displayed.
The displaying range is from 0 to 65535 h.

Blinks three times.

a2

SHIFT

ESC

VN

“.
I
"
Iy
1
I
M

(5) Total time -control power supply

Blinks three times.

This function is unused.
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(6) Motor running time I

The cumulative time of turning the servomotor on is displayed.
The displaying range is from 0 to 32767 h.

Within one hour Over one hour

I
14

|
A

ESC SET SET

(1 sec. or over) (1 sec. or over)

v

(5 min.9sec.) . )
Blinks three times. 1
ESC
:" #
SHIFT 1
Blinks three times. 1
ESC
b Ry ey ) N
- 1o

(32,767 hours)
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6.7 Parameter Edit Mode

Parameters can be edited in the parameter edit mode.

Press the [MODE/ESC] key until [PRZ 1] is displayed and press and hold the [SET/SHIFT] key for at
least one second to select parameter editing.

After selecting parameter editing, press the [A] or [v] key to select the number of the desired parameter
to be edited.

Press and hold the [SET/SHIFT] key for at least one second to edit the data.

PRO 1 : Parameter page 1
~PARC : Parameter page 2
PRC : Parameter page 3

(1) Parameter page 1

= le On parameter page 1, relatively frequently used
UL parameters are registered. Changes in most parameters
ESC T 1 SET are reflected on the servo amplifier and servomotor
(1 sec. or over) . .
operation immediately.
[ O R
' [
7N
LA e pe ] [P ss
ESC T 1 SET
(1 sec. or over)
(]
(]
(2) Parameter page 2
e On parameter page 2, parameters related to system setting
e '
[ ) g such as the homing functions are registered. Changes in
ESC T 1 SET parameters become enabled after the power is turned off
(1sec.orover)  then on again.
200
[ iy I B |
7N
. N pano 0300
g | S
ESC T 1 SET
(1 sec. or over)
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(3) Parameter page 3

ESC

ESC

D)
0
2
)

SET
(1 sec. or over)

SET
(1 sec. or over)

6-34 Parameter Edit Mode

On parameter page 3, parameters related to system setting
such as sequence /O terminals are registered. Changes in
parameters become enabled after the power is turned off

then on again.

X

o

[
' [
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B Value editing

When a parameter is loaded, the uppermost (leftmost) digit blinks. (If the parameter has the
upper/middle/lower-digit display, the uppermost detail is displayed.) The blinking digit can be
edited (the digit blinks at about 1-second intervals). Press the [A] or [v] key to change the value.
Even if "9" changes to "0," no carry-over occurs (the higher order number does not change).
Similarly, the higher order number does not change when "0" changes to "9."

Press the [A] key at the tens digit to increase "9."

my
o
0

2

The tens digit changes to "0" but no change occurs to the higher order
number.

Press the [SET/SHIFT] key to shift the digit to be edited. The digit shifts from 1 to 10 as shown
below, and returns to 1 after 10.

1 Blinks three times.

SHIFT

1 Blinks three times.

f-@ SHIFT

Blinks three times.

—

3333
@® 0w
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Settling the value

Press and hold the [SET/SHIFT] key for at least one second to settle the value. All digits blink
simultaneously. The settled value remains. (The value blinks at about 0.5-second intervals when it
is settled.)

Press the [MODE/ESC] key to return to the parameter number selection screen.

Value out of range
Values out of the allowable setting range can be entered as far as the number of digits allows.

[Example] In case of parameter PA1_7, you can enter in the range from 0 to 9999999 (setting
range: 1 to 4194304). However, the value out of the permissible setting range is not
reflected on the parameter (NG indication is caused).

Blinking display

When parameters which become enabled after the power is cycled once, the keypad display
blinks.

6-36 Parameter Edit Mode



B An example of editing operation
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Change parameter PA1_7 (denominator of electronic gear) to100000.

Key operation

Remarks

[MODE]

[MODE]

[SET] (1 sec. or over)

[A]

[SET] (1 sec. or over)

[SET]

[A]

[SET]

[SET]

[SET]

An example of indication in sequence mode

Return to mode selection.

Select the parameter editing mode.

The parameter number is displayed.

Select parameter PA1_7.

Blinks three times.

The set detail (upper three digits) of PA1_7 is

displayed next.

The third digit of upper-digit display blinks.

Shift to the desired editing digit.

Increase the value to "1."

Shift the target to the first digit.
Blinks three times.
The set detail lower four digits) of PA1_7 is

displayed next.

The fourth digit of lower-digit display blinks.

Shift to the desired editing digit.
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Key operation Remarks

Change the value to "0."

'
-
'
-
'
-
'
-

[v]

ki
Blink
A e
[SET] (1 sec. or over) 't-‘l 'l-‘l 'l-‘l '!-‘l Settle the new value.
e N
DDDB After being settled, the value remains.
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6.8 Positioning Data Edit Mode

In the positioning edit mode, you can edit positioning status, target position, rotation speed, stand still

timer, M code, and acceleration and deceleration time.

Pd_ ! :Positioning status Pd_5 :Mcode
Pd_2 : Target position Pd_& : Acceleration time
Pd_3 : Rotation speed Pd_7  : Deceleration time

Pd_4 : Stand still timer

W Procedure (common)

o
[ D |
ESC SET
T 1 (1 sec. or over)
PR i B |
O U B |
7N
. NY e oD o C
L R U R
esc 1 1 s
(1 sec. or over)
[ ]
U IO |
A
LAY o D [m
U o R i e N B o O |

Set data relevant to the positioning data.

o !
R
esc 1 1 ser
(1 sec. or over)
ommm
A AN
N\ [N R
1 \ S~ao
1 \ S~a
L \ ~ -
4th digit 2nd and 3rd digits 1st digit
Indication Command Indication Step mode Indication| M code setting
method
— — No — .
:—: ABS “ :: " designation |' " Disable
INC — o, Continuous ] Output at startup
| oo |
- ‘: Cycle end :' Output at
[) [) [) completion
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(2) Target position I

e = Set the target position of the motor. The setting value
ru-C range is from -2000000000 to 2000000000 in increments
SET of 1.
(1 sec. or over)
Set the target position of the servomotor for ABS command
- — - - method, and set the incremental value for INC.

1 Blinks three times.
ESC
) 20

= ; it With a negative data
|
e o - A
[

1 SHIFT

1 Blinks three times.
ESC
< mininini
M ()

1 SHIFT

1 Blinks three times.
ESC
< mininini
N ()
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v
-

ESC

V' N

ESC

F N

L
(4) Stand still timer L
P

ooy

SET
(1 sec. or over)

Blinks three
times.

SHIFT

CHAPTER 6 KEYPAD

Set the travel speed to the motor target position. Use the
motor shaft rotation speed for the setting value. The setting
value range is from 0.01 to 6000.00 r/min in increments of
0.01.

Note that the setting speed is not the machine travel
speed.

Blinks three times.

N
L

L

!

SET

Set the stop time after the motor has reached the target
position. The setting value range is from 0.00 to 655.35 s in
increments of 0.01.

(1 sec. orover) After the stop time has elapsed, the sequence output signal

(in-position signal [INP]) turns on.
The decimal point position can be changed in the
parameter PA2-42 (timer data decimal point position).

1 Blinks three
ESC times.
< -
[}

1 SHIFT

1 Blinks three times.
ESC
y cCC JC
- - ) ! !
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(5) M code

1_

ESC

SET
(1 sec. or over)

The M code output by executing positioning data can be
edited. The setting range is from 00 to FF in hexadecimal.
The minimum increment is 1.

The default value is FF.

ESC

SET

a2

ESC

SHIFT

r N

A 4

ESC

SET

ESC

SHIFT

r N

L

0
0

6-42 Positioning Data Edit Mode

(1 sec. or over)

(1 sec. or over)

Set the motor acceleration time. The setting value range is
from 0.0 to 99999.9 ms in increments of 0.1.

The setting value is the time until the motor rotation speed
reaches 2000 r/min.

Blinks three times.

Blinks three times.

Set the motor deceleration time. The setting value range is
from 0.0 to 99999.9 ms in increments of 0.1.

The setting value is the time until the motor rotation speed
reaches 2000 r/min.

Blinks three times.

Blinks three times.
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6.9 Test Operation Mode

In the test operation mode, you can operate keypad keys to rotate the servo amplifier or reset various
data. Press the [MODE/SET] key until [F~O 1] is displayed, and press and hold the [SET/SHIFT] key for
at least one second to execute test operation.

F~3 ¢+ : Manual operation F~38 : Positioning data initialization
F~32 :Position preset F~09 : Auto offset adjustment

F~33 :Homing Fn 10 :Z-phase offset adjustment
FAO4 : Automatic operation Fm 1t Auto tuning gain

FA3J5S :Alarm reset ~m~ i@ :Easy tuning

F~3E : Alarm history initialization F~ 13 : Profile operation

F~37 : Parameter initialization F~ 4 : Sequence mode

F~ IS5 :Teaching

B NG display (common)

M M

e Test run accompanying motor operation (Fn01, Fn03, Fn04, Fn12 and Fn13)
If the motor operation is not available, the display indicates [NG].
The signals of forced stop, +OT, and free-run are effective during test run. Check these signals
when [NG] is displayed.

e Test run accompanying parameter writing (Fn07, Fn09, Fn10, Fn11 and Fn12)
If the parameter PA2_74 (parameter write protection) is set to "1" (write protect), the display
indicates [NG]. Set PA2_74 to "0" (write enable) before performing test run. (*)

¢ Test run accompanying positioning data write (FN08 and Fn15)
If the parameter PA2_75 (positioning data write protection) is set to "1" (write protect), the

display indicates [NG]. Set PA2_75 to "0" (write enable) before performing test run. (*)
(*) When the signal is turned off by assigning the edit permission command to the sequence input

signal CONTn, both the parameter and the positioning data are not allowed to be rewritten.

Perform the test run with the CONTn signal turned on.
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(1) Manual operation

SET
l (1 sec. or over)

The servomotor rotates while the keypad key [A] or [Vv] is
held down.
The rotation speed of the servomotor depends on the

setting of parameter PA1_41.

SET

l-
- -
l-
‘-
N

(1 sec. or over)

ESC ]
I

SET
(1 sec. or over)

ESC

* For the cause of NG display, refer
to "NG display (common)" on page
6-43.

2
(i

l NN ----- The servomotor keeps rotating while the [A] or [v] key is held down.
Under position Under speed
control control
[ I N PR I
N ) g
N N . . .
I I [During forward rotation (A being pressed)]
: || q The lit arrow circles in CCW direction.
1 1
L e m e oo L mmmmo oo
[During reverse rotation (v being pressed)]
D The lit arrow circles in CW direction.
p Ngt‘é The forced stop, external regenerative resistor overheat, +OT and free-run signals are
=— | enabled even during test operation. Check these signals if test operation does not start.

(2) Position preset

ESC

The command position and the feedback position of the
servomotor are reset to the value set in the preset position
in PA2_19.

SET
(1 sec. or over)

SET
(1 sec. or over)

14

- =
[y

6-44 Test Operation Mode
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SET
(1 sec. or over)

ESC
* For the cause of NG display, refer

to "NG display (common)" on page
6-43.



(3) Homing

CHAPTER 6 KEYPAD

Operate the keypad keys to perform homing. The homing profile follows the settings of parameters
PA2_6 through PA2_18.

-

)

(]

SET
(1 sec. or over)

ESC

SET
(1 sec. or over)

V'S

SET
(1 sec. or over)

SET
(1 sec. or over)

ESC
> -
[y )
e | |
_
-l
ESC
P __|-
M )
N
1
1
1
-
ESC l
¢ [
N N Y B N}

[Cause of NG2 indication]

+ A control mode other than the positioning control
(speed or torque) is selected.

+ Homing is stopped due to +OT detection, EMG
detection, and S-ON signal OFF, etc.

* For the cause of NG1 display, refer to "NG display
(common)" on page 6-43.

8 The lit arrow moves along a figure of eight.

Homing completion
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(4) Automatic operation
Operate the keypad keys to perform automatic operation.
Positioning is executed according to the registered positioning data 1 to 15.

l-l
llll l

SET
ESC (1 sec. or over)

SET
(1 sec. or over)

v
-l

v
0
|
=
-
T

V'S

ESC
[Cause of NG2 indication]
+ An address error (The initial address is set to
SET lIOO'II )
ESC (1 sec. or over) [Cause of NG3 indication]
’ + A control mode other than the positioning
control (speed or torque) is selected.
._-" T + Homing is stopped due to +OT detection, EMG
O detection, and S-ON signal OFF, etc.
SET * For the cause of NG1 display, refer to "NG
ESC (1 sec. or over) display (common)" on page 6-43.
/N ‘N =Ta i
g T Number selection
N
|
: Specify the desired positioning data no. by pressing the [A] and
X [v] keys.
|
LAY ano = L= = Yeln
P U Y P I R R P UM )
SET

(1 sec. or over)

ESC

ESC l

During positioning
The positioning data no. in execution lights up.

-

----- Positioning completion

F N
-
X
-
-
-

p Nst‘é The forced stop, external regenerative resistor overheat, +OT and free-run signals are
' enabled even during test operation. Check these signals if test operation does not start.
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(5) Alarm reset

The alarm currently detected in the servo amplifier is reset.

ESC SET
(1 sec. or over)
SET

(1 sec. or over)

o > —
morC s
SET ESC * For the cause of NG display, refer
(1 sec. or over) to "NG display (common)" on page
6-43.

ESC 1

----- End of resetting

|-
-
l-
-
-l
-

+ The servo amplifier is not reset from some alarms through alarm resetting. To reset these alarms,

turn the power off then on again.

B Alarms removed through alarm resetting B Alarms not removed through alarm resetting

Display Name Display Name
oc ! Overcurrent 1 EE | Encoder Trouble 1
occ Overcurrent 2 Eee Encoder Trouble 2
o Overspeed ct Circuit Trouble
i) Overvoltage cE Motor Combination Error

Breaking Transistor Breaking Transistor

mij|lx

A
e

Overheat Overheat
Encoder .
Communication Error ckE CONT (Control signal) Error

ol | Overload 1 H3 Breaking Transistor Error

; Inrush Current Suppression

olc Overload 2 ~HY Circuit Trouble

; Main Power T,

LuP Undervoltage ol ! Absolute Data Lost 1

-H '”tefna' Breaking o.c Absolute Data Lost 2
Resistor Overheat

~ha| | Extemal Breaking d.3| | Absolute Data Lost 3

Resistor Overheat

u]
N

Deviation Overflow Absolute Data Over Flow

IH
m M

Amplifier Overheat Initial Error

m
X

Encoder Overheat

X
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(6) Alarm history initialization

ESC

SET
(1 sec. or over)

ESC

A 4
-

The history of detected alarms recorded in the servo
amplifier is deleted. The alarm detection history (alarm
history) can be monitored with [E~C2] in the maintenance

mode.

SET
(1 sec. or over)

I
v

&
<

SET
(1 sec. or over)

'
-
l
-
l
-

-
(T

ESC

* For the cause of NG display, refer
to "NG display (common)" on page
6-43.

End of initialization

+ The alarm history is retained even after the power is turned off.

(7) Parameter initialization

ESC

(1 sec. or over)

ESC

v

-
I <
¢

Parameters are initialized.
After initializing parameters, be sure to turn the power off
then on again.

SET
(1 sec. or over)

v

I
(T

SET
(1 sec. or over)

[
D

l

ooz
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(8) Positioning data initialization
The positioning data are initialized.

‘C ‘_‘ "_"'l:" After initializing, turn the power off then on again.
ESC SET
(1 sec. or over)
SET
(1 sec. or over)
= » —
i U ¢ (] l._l
SET ESC * For the cause of NG display, refer
(1 sec. or over) to "NG display (common)" on page
6-43.
—
]

ESC 1

(9) Auto offset adjustment
The current input voltage supplied at the analog

= Mo speed/torgue command voltage input [VREF] / [TREF]
UL terminal is reset to 0 V.
(1 sec. or over)
SET
(1 sec. or over)
N[ R g N
U ) | < [ |
SET ESC * For the cause of NG display, refer
(1 sec. or over) to "NG display (common)" on page
6-43.
—
[
ESC 1

B End of offsetting

If both the X1 and X2 terminals of multi-step speed selection are turned off with the FWD (REV)
signal, the output shaft of the servomotor rotates according to the analog speed command voltage.
The output shaft of the servomotor may rotate at a small speed even if the speed command
voltage is 0 V.

Use the "zero clamp function (parameter PA3_35)" when necessary.
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Follow the procedure below to adjust the offset voltage.

[1]1 Supply 0V to the [VREF] and [TREF] terminals. The operation command can be given or not
given.

[2] Select [FnO3] at the keypad and press the [SET/SHIFT] key to automatically adjust the offset.

[3] Turn the operation command [S-ON] signal on and check that the output shaft of the
servomotor does not rotate.

¢ Results of adjustment are stored in parameter PA3_32 and PA3_34.
| * According to variation in the ambient environment of the servo ampilifier, offset
'\;_.______‘Hint adjustment may become necessary. However, do not select if the host controller uses

the speed command voltage and division output pulse (feedback) to control the servo
amplifier.

(10) Z-phase offset adjustment

The current position is defined to be the Z-phase position.
After the Z-phase offset is defined, the distance between

the current position and Z-phase is automatically entered in
.l: -~ | ":" parameter PA1_12 (Z-phase offset).
SET
ESC (1 sec. or over)
SET
(1 sec. or over)
S Pl > —r
U N ) ¢ [ |
ESC

SET [Cause of NG indication]

(1 sec. or over) (1) The zero position (Z-phase) of the encoder
is not established (immediately after the
power is turned on). In this case, turn the
motor shaft two or more turns to establish

— the Z-phase.
o (2) Refer to "NG display (common)" on page 6-43.
ESC |
' O F---- i
oomE End of offsetting
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(11) Auto tuning gain
Parameter PA1_15 (auto tuning gain 1) is updated at real
time.
The data is reflected at real time merely through
increase/decrease of data, different from regular parameter

entry (parameter PA1_15 is not updated if no operation is

"- ] n' u’ made; press the [SET/SHIFT] key to register parameter
ESC SET PA1_15).
(1 sec. or over)
SET
(1 sec. or over)
o g _
I Uy iy P g
ESC * For the cause of NG display, refer
SET to "NG display (common)" on page
(1 sec. or over) 6-43.
[ I R
T N
N
}.__/\_{Y ________ Y [ I W
I R | I R |
SET
(1 sec. or over)
ESC
o i i
Sl |t Parameter PA1_15 is updated.
(12) Easy tuning

Operate the servomotor automatically and adjust the auto tuning gains automatically.

Best adjustment can be obtained according to the machine even if cables to the host control unit
are not connected.

The operation pattern includes two variations: slow running and easy tuning.

For details, refer to "CHAPTER 5 SERVO ADJUSTMENT."

Og:tfe?r?n Travel Operation | Acceleration | Deceleration Rotation Timer Direction of rotation
name distance frequency time time speed Go path Rsatltjr:n
S'O.W PA1_10 Once PA1_37 PA1_38 10 r/min PA1_22 PA1_23

running
Automati- Automati-
tEa.Sy PA1_20 Max. 50 cally cally PA1_21 PA1_22 PA1_23
uning times
calculated calculated
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Operation stop _

completion

*[Cause of NG1 indication]

ESC

Returns by

pressing ESC. >

(1 sec. or over)

Ends prematurely by

pressing ESC.

ESC *
CCu e P
(e B .
/N
I
I
: Select the desired operation by pressing the [A]
and [v] keys.
LAV
S EREREEE [ B cCu
-t ! [ R |
SET Slow run Easy tuning
(1 sec. or over)
'1: |:' |_'l ------ Operation confirmed
SET
(1 sec. or over)
[l g I During easy tuning
| |

8 The lit arrow moves along a figure of
eight.

_ | I S Easy tuning completion

® The parameter PA1_13 (tuning mode) is set to "12" (manual).

® The parameter PA2_74 (parameter write protection) is set to "1" (write protect).

e QOperation is disabled due to EMG detection or alarm detection.

e During motor rotation.

[Cause of NG2 indication]

e Operation is stopped due to +OT detection, EMG detection, and S-ON signal OFF, etc.

[Cause of NG3 indication]

* The motor is oscillating even when the auto tuning gain is set to 4 or lower.
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(13) Profile operation
Operate the servomotor continuously. Once started, reciprocal operation (depending on parameter
PA1_23) continues until operation is stopped.
Continuous operation is possible even if cables to the host control unit are not connected. Use this
mode to check the effective torque or for other purposes.

Operation Travel Operation | Acceleration | Deceleration | Rotation Timer Direction of r?_‘t’attlon
pattern name distance frequency time time speed Go path pealtjr:n
Profile
_ PA1_20 Endless PA1_37 PA1_38 PA1_21 PA1 22 PA1 23
operation
- [}
o I
1 SET
ESC (1 sec. or over)
v
ESC *

4
<

ESC SET
(1 sec. or over)

Returns by v
pressing ESC. R —

N
-'

_
_
. _ SET
Operationstop __ | 1= 2 (1 sec. or over)
completion -t
o - During profile operation
Ends prematurely " e

by pressing ESC.

1
:_ ____________ 8 The lit arrow moves along a figure of
eight.

*[Cause of NG1 indication]

e QOperation is disabled due to EMG detection or alarm detection.

¢ During motor rotation.

[Cause of NG2 indication]

e Operation is stopped due to +OT detection, EMG detection, S-ON signal OFF, and alarm
detection, etc.
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(14) Sequence test mode
You can issue sequence output signals and show statuses without connecting the servomotor as if
the servomotor actually operates in response to sequence input signals.
Use this mode to check the program (sequence) of the host controller or similar.

- 1Y

()
SET
ESC (1 sec. or over)
SET

(1 sec. or over)

o — > "~
(S8ES | A
ESC
* For the cause of NG display, refer
ESC SET to "NG display (common)" on page
(1 sec. or over) 6-43.
R
Ly
A
! AN
oo [ N 17
O I t
SET
ESC (1 sec. or over)
[
L

¢ During the sequence test mode the 7-seg display (all the four digits) flashes with
blinking with interval of several seconds. The display does not flash with blinking during
I key operation and data editing.

( -.___Hint ¢ The sequence test mode is not finished even if another mode other than "Fn_014"

' indication is started. To exit from the mode, turn the main power off then on again.

If parameter PA2_89 is set at "1", change the reference value to "0" before turning the

power off and on.

(15)Teaching
After operating the servomotor in the manual operation or pulse operation or similar, the target
position can be written to the specified address as the positioning data.
¢ Only the target position can be written and other data need to be set separately.
(Positioning status, rotation speed, stand still timer)
If the initial positioning data is selected for teaching, the command method of positioning status is
set to ABS.
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SET
ESC (1 sec. or over)
ESC
[ Y I Iy P T
Ly gy ey B g
[Cause of NG indication]
ESC SET (1) The teaching position is out of positioning data stop
(1 sec. or over) position range [-2000000000 to 2000000000].
' (2) Refer to "NG display (common)" on page 6-43.

7N
|
. AV Address selection
|
e [ R R I i O N
SET I Y [ o R e |
(1 sec. or over)
Blinks three times. \
ESC J
¢ M
Uy . .
With a negative data
N
Lo o oo _ - Jnrm
o
l SHIFT
- e = - During teaching position
check
ESC l Blinks three times.
< minininl
N ()
SHIFT
ESC Blinks three times.
— /
) oy
SET
L 2 1 sec. or over)
"_' o |- Teaching execution
ESC l
':'l o ": ---------- Successful completion
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CHAPTER 7 MAINTENANCE AND INSPECTION

7.1 Inspection

The servo amplifier and servomotor are maintenance free and no special daily inspection is necessary.
However, to avoid accidents and operate the devices for a long term at a stable reliability, perform
periodical inspection.

/I\ WARNING

There is a risk of electric shock.
¢ |f the charge LED is off even though the power is turnd on, the fuse inside the servo amplifier may
be blown. To check the fuse, wait five minutes or more after turning off the power.
There is a risk of electric shock.
¢ Do not touch the servomotor, servo amplifier and cables in the power-on state.
There is a risk of electric shock.
* Never disassemble or remodel the servomotor and servo amplifier.
It might cause fire and failure. It will not be covered by the warranty.

B Periodic inspection items

The periodic inspection items are shown below.

Device Description of inspection

e There is no deviation " in the linkage between the servomotor shaft and
mechanical system.

® The servomotor is free from direct splashes of water, vapor or oil.

¢ The servomotor itself does not vibrate excessively.

Servomotor

e Screws of the terminal block and mounting sections are not loose.

e Connectors are inserted correctly.

® There is no massive dust on the servo amplifier.

e There is no malodor, damage, breakage or faults in appearance.

e There is no abnormal object mixing or abnormal sound or abnormal vibration in
the fan,either there is no looseness in the bolt.

Servo amplifier

*1) Indicates faults in installation such as an angle error, parallelism eccentricity, axial
displacement or similar in the linkage between the servomotor shaft and mechanical system.

Nc_)té Before checking cables of the servomotor and servo amplifier, turn the power off and wait
: at least five minutes and check that the charge LED is unlit.

/\ CAUTION

* Do not perform a Megger test of the printed circuit board and terminal block.
Otherwise the servo amplifier or the encoder built in the servomotor may be damaged.
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7.2 Status Display

7.2.1 Initial State

When the main circuit power (L1, L2 and L3) is supplied to the servo amplifier, the seven-segment LED
of the keypad and the charge LED light up.

If nothing is displayed even though the power is supplied, contact us.

B Front view of servo amplifier

Frame 1 Frame2

*1  Keypad with 7-segment LED
*2 Charge LED

7.2.2 State at Alarm

In case of alarm, the servo amplifier will indicate alarm code on the key pad 7-segment LED.

Be sure to check the alarm code to clarify the cause of the alarm.
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7.2.3 Alarm Display List

When an alarm is detected, the display on the amplifier will show an alarm code as per the following table.

dgsrgr?pr)t(i)gn display Name Type
1 oc ! Overcurrent 1
2 occ Overcurrent 2
3 o5 Overspeed
4 Hu Overvoltage
5 EE Encoder Trouble 1
6 = Encoder Trouble 2
7 ck Circuit Trouble
8 o Memory Error )
9 Fb Fuse Blown Major
10 cE Motor Combination Error
11 =H Breaking Transistor Overheat
12 Ec Encoder Communication Error
13 ckE CONT (Control signal) Error
14 ol | Overload 1
15 oLc Overload 2
16 ~H4Y | Inrush Current Suppression Circuit Trouble
17 LuFP Main Power Undervoltage
18 = Internal Breaking Resistor Overheat
19 ~H External Breaking Resistor Overheat
20 ~H3 Breaking Transistor Error
21 oF Deviation Overflow
22 AH Amplifier Overheat )
23 EH Encoder Overheat Minor
24 [ Absolute Data Lost 1
25 oLe Absolute Data Lost 2
26 oL3 Absolute Data Lost 3
27 RF Multi-turn Data Over Flow
28 ' E Initial Error

To reset the alarm, perform one of the following methods.

¢ Turn the alarm reset (RST: sequence input signal) on temporarily and then turn it off.

¢ From the keypad, select the test operation mode [Fn05] and execute the alarm reset.

e On the alarm screen, press and hold the [A] and [v] keys of the keypad simultaneously for at least
one second.

* From the PC Loader, use the alarm reset in the "monitor" command.

e After the alarm reset, the data specified with parameter "PA2_77 (initial display of the keypad)" is
displayed.

7-4  Status Display



CHAPTER 7 MAINTENANCE AND INSPECTION

B Alarm reset

Some alarms cannot be cleared through alarm resetting. To remove the alarm that is not cleared
through alarm resetting, remove the cause of the alarm following the method described in "7.3
Troubleshooting Method" after (or before) the power is turned off, and then reset the status by
turning the power again.

Alarms cleared through alarm resetting Alarms not cleared through alarm resetting
display Name display Name
oc ! Overcurrent 1 =] Encoder Trouble 1
océd Overcurrent 2 EL2 Encoder Trouble 2
o5 Overspeed ck Circuit Trouble
Hu Overvoltage ot Memory Error
en|  Breaking Transistor Fo Fuse Blown
Ec Encoder CEorrrgTunication cE Motor Combination Error
ol | Overload 1 ckE | CONT (Control signal) Error
oL Overload 2 ~H3 Breaking Transistor Error
_uP | Main Power Undervoltage ~H4Y IanShé:ilr'glrﬁtn.}.rsol:%ﬁgeSSion
~H Internal I?)r\t/a:rl;iggtResistor oL ! Absolute Data Lost 1*
~He External g:/?ﬁg‘gt Resistor oL Absolute Data Lost 2*
oF Deviation Overflow oL Absolute Data Lost 3*
AH Amplifier Overheat R~ | Multi-turn Data Over Flow*
EH Encoder Overheat ' E Initial Error
* The alarms gL ! to 3 and AF can be
Alarm reset at keypad canceled by position preset.

The alarm currently detected at the servo amplifier is reset.

I i
B Y |
SET
ESC (1 sec. or over)
U R
i UL I B
SET
(1 sec. or over)
— _
)
ESC 1
N Y i
Do o L | End of resetting
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7.3 Troubleshooting Method

1. Overcurrent

[Display] [Description of detected alarm]
DE ! The output current of the servo amplifier exceeds the rated value.
2 OC1:  Direct detection by internal transistor of servo amplifier
== OCz2: Indirect detection with software of servo amplifier
[Cause and remedy]
Cause Remedy
Wrong servomotor output wiring Correct the wiring of power cables (U, V and W).
Short circuit or grounding fault in Check cables visually or through continuity check
servomotor output wiring and replace the defective cable.

Measure the insulation resistance. (Several MQ or
over to ground)

Measure the resistance across cables. (Several Q
between cables)

Replace with the regenerative resistor within the
rating.

Servomotor insulation fault

Failure of servomotor

Incorrect resistance of regenerative resistor

Current imbalance caused by an encoder
fault

Unconnected grounding cable Connect the grounding cable.

Replace the servomotor.

2. Overspeed

[Display] [Description of detected alarm]
OS The rotation speed of the servomotor exceeds 1.1 times the maximum
speed.
[Cause and remedy]
Cause Remedy
&\g:i(:]r;g servomotor output Correct the wiring of power cables (U, V and W).
Check the speed waveform during acceleration with the PC
Loader or similar (see the figure below) and take the following
The rotation speed of the countermeasures.
servomotor overshoots. ® Increase PA1_15 (auto tunimg gain 1).

e Increase PA1_37 (acceleration time).
® Increase PA1_52 (S-curve time constant).

Overshoot

""""""""""" 1

Max. rotationspeed ==~~~ F/ "~~~

v

Time
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3. Overvoltage

[Display] [Description of detected alarm]

Hu The DC voltage inside the servo amplifier exceeds the upper limit.

[Cause and remedy]

Cause Remedy
¢ Check if the source voltage is within the specification
The source voltage is too high limits.
(immediately after power-on). e Insert a reactor if there is a power factor improvement
capacitor.
Unconnected external regenerative| ® Connect the external regenerative resistor.
resistor or wrong wiring e Correct the wiring of the external regenerative resistor.
Broken regenerative transistor Replace the servo amplifier.

The internal DC voltage can be checked in the monitor mode of the keypad.
[0~ iS]: Internal DC link voltage (max. value)
Approximately over 420 V, overvoltage is detected.

4. Encoder Trouble

[Display] [Description of detected alarm]
S There is a fault in the encoder built in the servomotor.
— (Communications are normal.)
P e Et1: Single revolution position detection fault of encoder

e Et2: Encoder memory data reading fault

[Cause and remedy]

Cause Remedy
Fault in data sent from encoder Use shielded cables to eliminate noise effects.
Failure of encoder Replace the servomotor.

5. Circuit Trouble

[Display] [Description of detected alarm]

ctE

There is a fault in the source control power voltage inside the
servo amplifier. There may be a failure in the internal circuit.

[Cause and remedy]

Cause Remedy

Turn the power off then on again. If restoration

Failure of servo amplifier is not obtained, replace the servo amplifier.

Troubleshooting Method  7-7



CHAPTER 7 MAINTENANCE AND INSPECTION

6. Memory Error

[Display] [Description of detected alarm]

dE

The parameter data stored in the servo amplifier is damaged.

[Cause and remedy]

Cause Remedy

e Using the PC Loader, read parameters and
enter those indicated in red.

Failure of stored data ® |nitialize parameters.

¢ |[f restoration is not obtained with the actions
above, replace the servo amplifier.

Replace the servo amplifier.

The parameter overwriting frequency has | (Store the parameters which are overwritten
exceeded 100,000 cycles. frequently to PA2_80 to 85, parameter in RAM
1t06.)

7. Fuse Blown

[Display] [Description of detected alarm]

5 The fuse in the servo amplifier main circuit is
disconnected.

[Cause and remedy]

Cause Remedy

The fuse is diconnected. Replace the servo amplifier.

The main circuit fuse is used to prevent secondary disaster including fire.

Note Customers are not allowed to replace the fuse. Contact us before turning on the power.

8. Motor Combination Error

[Display] [Description of detected alarm]

.:E The capacity and model of the servo amplifier do not agree
with those of the connected servomotor.

[Cause and remedy]

Cause Remedy

The capacity and model of the servo | Check the capacity and model of the servomotor and
amplifier do not agree with those of |those of the servo amplifier.
the servomotor.

For details, refer to “Combination between Servomotor and Servo Amplifier” in “CHAPTER 0
INTRODUCTION®.
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9. Regenerative Resistor Overheat

[Display] [Description of detected alarm]

=H The regeneration handling transistor built in the servo
amplifier is overheated.

[Cause and remedy]

Cause Remedy

e Check if the source voltage is within the specification limits.
¢ Insert a reactor if there is a power factor improvement
capacitor.

High source voltage
(immediately after power-on)

® Increase the deceleration time.
¢ Decrease the servomotor rotation speed.
¢ Increase the dwell and decrease the regeneration frequency.

Too large regeneration
power

10. Encoder Communication Error

[Display] [Description of detected alarm]

F,_ Communications with the internal encoder of the servomotor
— fails.

[Cause and remedy]

Cause Remedy

Error in encoder serial e Check cables visually and through continuity check and
communications correct faults.

® Check for the broken wire in the encoder cable and correct if
Broken wire or poor contact broken.

¢ |nsert ferrite cores.

The servo amplifier and encoder communicate through high speed serial communications.
The encoder signal has a voltage amplitude of about 5 V. Do not route the encoder cable in a
strong magnetic or electric field. Route the encoder cable separately from the main body of the
servo amplifier, inverter, electromagnetic contactor or similar (reserve at least 100 mm).

11. Cont (Control signal) Error

[Display] [Description of detected alarm]

ctt There is duplication in allocation of sequence input terminals of
the servo amplifier.

[Cause and remedy]

Cause Remedy

The same input signal is allocated to two or | Do not specify the same number among
more terminals. CONT signal settings.
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12. Overload
[Display] [Description of detected alarm]

oL | e OL1: Alarm that detects failures such as a locked shaft
instantaneously. (3 s/300%)

n:n'_E e OL2: The effective torque exceeds the allowable limit of the
servomotor. (Detection at electronic thermal relay built in servo
amplifier)

[Cause and remedy]
Cause Remedy

¢ Check the wiring of power cables (U, V and
W) and correct faults.
o Check if the brake is active.

The servomotor fails to rotate
mechanically.

e Examine the servomotor capacity, based on
the load factor.

The mechanical system is too heavy ¢ If the rotation speed can be reduced, add a
against the servomotor capacity. reduction gear.
o Apply the brake to retain a stopped
elevator.

The acceleration/deceleration frequency Increase the cycle time and decrease the
and operation frequency are too high. operation frequency.

Servo amplifier is damaged. Replace the servo amplifier.

If an OL2 alarm is caused but no damaged servo amplifier or incorrect wiring is found, the
servomotor capacity must be examined.

Check the OL thermal value with the PC Loader or the monitor mode of the keypad in both cases.

13. Main Power Undervoltage

[Display] [Description of detected alarm]

,'_ ,_,P The power supplied to the servo amplifier falls below the minimum
specification voltage limit.

[Cause and remedy]

Cause Remedy

e Check the power supply environment whether
momentary power failure is generated or not, and
improve the power supply environment.

e Check and improve the power supply capacity and
transformer capacity.

The source voltage drops due to
momentary power failure or similar.

If the power supply environment is adverse, PA2_67 (alarm detection at undervoltage) can be

applied to ignore undervoltage detection. In this case, operation can be continued with the setting

of PA2_66 (flying start at speed control) in the event of momentary power failure. Undervoltage
detection is set at about 200 V by the DC voltage in the servo amplifier.
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14. Internal Regenerative Resistor Overheat

[Display] [Description of detected alarm]

- The power consumption of the regenerative resistor built in the
i o o o

servo amplifier exceeds the upper limit. (Detection is made at
the internal electronic thermal relay of the servo ampilifier.)

[Cause and remedy]

Cause Remedy

Excessive source voltage e Check if the source voltage is within specification limits.
(immediately after power-on) ¢ Insert a reactor if there is a power factor improvement capacitor.

. ¢ Increase the deceleration time.
Due to vertical transfer or o Decrease the servomotor rotation speed.

winding purpose, etc. the ¢ Increase the cycle time and decrease the operation frequency.
regenerative power cannot be - -
consumed. e Connect an external regenerative resistor.

¢ Install a counterweight.

The regenerative resistor is not
connected.
Note: The internal regenerative resistor is possibly to get hot, so do not touch it.

Connect correctly. Set PA2_65 at 0 or 2.

15. External Regenerative Resistor Overheat

[Display] [Description of detected alarm]

- ;-,'E‘ The external regenerative resistor overheat signal (normally closed
contact signal) has worked (was open).

[Cause and remedy]

Cause Remedy

Excessive source voltage

. . Check if the source voltage is within the specification limits.
(immediately after power-on)

¢ Increase the deceleration time.
o Decrease the servomotor rotation speed.
¢ Increase the cycle time and decrease the operation frequency.

Connect an external regenerative resistor.
Install a counterweight.

Due to vertical transfer or
winding purpose, etc. the
regenerative, power cannot be
consumed.

Wrong wiring of external
regenerative resistor overheat | Connect correctly.
signal
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16. Regenerative Transistor Error

[Display] [Description of detected alarm]
2
~HJ The regeneration handling transistor built in the servo amplifier
is damaged.

[Cause and remedy]

Cause Remedy

The regenerative transistor is Turn the power off then on again. If the alarm persists, replace
short circuited or damaged. the servo amplifier.

7 Not | If the regenerative transistor is short circuited or damaged, fire may be caused. If the
e regenerative transistor fault alarm signal is output, turn the power off immediately.

17. Inrush Current Suppression Circuit Trouble

[Display] [Description of detected alarm]

~HY The circuit inside the servo amplifier which suppresses the inrush
current generated at the power on may be broken.

[Cause and remedy]
Cause Remedy
The servo amplifier is damaged. Replace the servo amplifier.

Keep the ambient temperature 55°C or lower (40°C or

The ambient temperature exceeds ~ |Pelow is recommended).

55°C.

Move heat generating bodies near the servo amplifier as far

away as possible.

Reduce the frequency of turning the power on/off.

Th is fi tl lied.
© poweris frequently supplie (Reference: once a minute or less)

If this alarm is detected even when the ambient temperature is below 55°C, replace the
servo amplifier without attempting operating it.

(Note
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18. Deviation Overflow

[Display] [Description of detected alarm]

or A position deviation amount equivalent to servomotor
revolutions specified in PA2_69 (deviation detection overflow
value) is accumulated inside the servo amplifier.

[Cause and remedy]

Cause Remedy

Wrong connection of power cables
(The alarm is alerted immediately when
servo-on is turned on.)

Check and correct the wiring of power cables (U, V
and W).

The servomotor fails to rotate mechanically. |Check if the brake is applied.

Low output torque Increase PA1_27, 28 (torque limit).

The deviation detection width is small. Increase PA2_69 (deviation detection overflow
value).

The amplifier is in the P control mode. Turn off the P motion signal.

Low gain Perform gain adjustment.

Acceleration/deceleration of pulse frequency

. Increase the acceleration/deceleration time.
is too acute.

The default setting of PA2_69 (deviation detection overflow value) is 15 rev, that is, 20 bits x 15
pulses. During regular servo system operation, the deviation amount increases in proportion to the
rotation speed.

19. Amplifier Overheat

[Display] [Description of detected alarm]

AH

The temperature of the servo amplifier has exceeded the

allowable limit.

[Cause and remedy]

Cause Remedy

Reduce the ambient temperature to 55°C or lower. (40°C
or lower temperatures are recommended for regular

The ambient temperature exceeds operation.)

55°C.

Move heat generating bodies near the servo amplifier as
far away as possible.

_—— | Effective torque may be exceeding 100% during operation.
( .__\__NOte Check the effective torque using the keypad or PC loader so that it may not exceed
T 1100%.
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20. Encoder Overheat

[Display] [Description of detected alarm]

EH

The encoder inside the servomotor is overheated exceeding the

allowable temperature.

[Cause and remedy]

Cause

Remedy

Excessive ambient temperature

40°C or lower.
e Remove shields interrupting heat radiation, if there
are any.

The effective torque exceeds the
rating.

Increase the cycle time and reduce the operation
frequency.

21. Absolute Data Lost

[Display] [Description of detected alarm]
oL | The absolute data of the encoder is lost.
1 o e dL1: Battery voltage drop, broken encoder cable
oL e dL2: Multi-turn data fault in encoder
) ¢ dL3: Detection at power-on after an ET alarm
_J

[Cause and remedy]

Cause

Remedy

o Check for the broken wire or wrong wiring in the
encoder cable and correct.

dL1 alarm ¢ Replace the battery.
e A warning is displayed on the amplifier if the battery
voltage is low. (If PA2_78 is setat 1)
dL2 alarm Perform position preset. If the alarm persists, replace the
servomotor.
After position preset, dL3 is cleared but the ET alarm
dL3 alarm persists.

If the ET alarm is not cleared, replace the servomotor.

For details, refer to "CHAPTER 11 ABSOLUTE POSITION SYSTEM."
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22. Multi-turn Data Over Flow

[Display] [Description of detected alarm]

AF Rotation of the output shaft of the servomotor exceeds the range
between -32766 and 32765.

[Cause and remedy]

Cause Remedy

Check the servomotor revolutions.
Excessive servomotor revolutions Use the PC Loader or take similar measures to
check the current position.

23. Initial Error

[Display] [Description of detected alarm]

The initial position inside the encoder is not established.

[Cause and remedy]

Cause Remedy
The encoder is damaged. Replace the servomotor.
The power is turned on while the Stop the servomotor and turn the power off then
servomotor rotates due to an external force | on again. If restoration is not obtained, replace
(at 250 r/min or over). the servomotor.
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7.4 Items to be Inquired upon Trouble

If an alarm is alerted due to any cause, take corrective actions according to description given in "7.3
Troubleshooting Method." If the servo amplifier is reset to continue operation though the cause is
unknown, damage may be caused to the servomotor and/or servo amplifier. When contacting us, notify
the following information.

ltem Information to Be Provided
Description of Model of servomotor and that of servo amplifier
nameplate [Example] RYH201F5-VV2
Device Host control unit, external regenerative resistor, etc.
configuration [Example] External regenerative resistor (model: WSR-401)

Configuration of Outline of configuration of mechanical system driven by motor
mechanical system | [Example] Spring feed, vertical, reduction ratio 1/2

(1) Operation years, whether the equipment has functioned correctly even once
or not

(2) Frequency of alarm detection and control method (pulse operation, etc.) and
other circumstances
[Example] An alarm is displayed whenever a certain device functions.

(3) Description of alarm display

(4) Repeatability of alarm

Details of trouble | (5) Timing of alarm occurrence - during acceleration, during rotation at constant
speed, during deceleration, ...

(6) Difference in alarm occurrence between forward and reverse rotation

(7) Whether the alarm occurs under certain circumstances or not
[Example] When the servo-on (S-ON) signal is turned on
[Example] When the table advances to reach a certain point

(8) Whether the similar phenomenon is observed or not if the servo amplifier is
replaced with another one used for a machine of the same specification
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7.5 Maintenance and Discarding

7.5.1 Operating Environment

Use in the operating environment specified in "CHAPTER 1 INSTALLATION."
(1) Power-on
Power can be supplied continuously to the servo amplifier.

/I\ WARNING

¢ Do not touch the servomotor, servo amplifier or cables in the power-on state.
There is a risk of electric shock.

(2) Specifications
The rating of the GYB, GYG, GYC and GYS type servomotors is continuous rating.

(3) Power supply
Avoid repeating power-on and shutdown of the commercial power supply to start or stop the
servomotor. The service life of parts inside the servo amplifier may be affected.

(4) Radio noise
The servomotor and servo amplifier are devices for general industrial machines and no
countermeasures against radio noise are taken. For this reason, noise effects may be observed
under the following circumstances.
¢ FElectric noise may be observed at AM radios placed near the servo amplifier or servomotor.
¢ FElectric noise may be added to radio broadcasting systems or similar installed near cables.
e FElectric noise may be added to measuring instruments and commercial devices.

For countermeasures against electric noise and installation method, refer to "CHAPTER 10
PERIPHERAL EQUIPMENT."
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7.5.2 Life

The servomotor and servo amplifier have service lives.
Contact our service division for parts replacement. Never disassemble or repair by yourself.

(1)

()

(©)

®)

Bearing of servomotor

The service life of the servomotor varies according to the operating conditions.

Replacement is necessary if abnormal noise or excessive vibration is found during inspection.
Cooling fan built in servo amplifier

Set parameter PA2_78 (Display transition at warning detection) at 1 to display a warning on the
amplifier when the limit of the service life of the cooling fan draws near.

The cooling fan operates in the ready for servo-on (RDY) state. If the cooling fan fails to rotate in
the state, the cooling fan must be replaced.

Brake built in servomotor

The brake built in the servomotor is a non-exciting type retention-only brake. Do not use it for
regenerative. Failure will be caused if the brake is used for regenerative, resulting in substantial
reduction of the service life. Use it only for retention of a stopped servomotor.

Capacitor built in servo amplifier

The electrolytic capacitors used for the main circuit and control circuit of the servo amplifier have
service lives.

For capacitors used in the main circuit, set parameter PA2_78 (Display transition at warning
detection) at 1 to display a warning on the amplifier when the limit of the service life draws near.
Battery (for ABS system)

The battery used in an absolute position system has a service life.

By setting "1" to parameter PA2_78 (display transition at warning detection), a warning is displayed
on the amplifier if the battery voltage becomes lower than the rated value.

Replace the battery soon while leaving the power turned on.

When the battery life becomes extremely short, a possibility for wrong wiring can be considered.

7.5.3 Discarding

(1)

()

Servomotor

Handle the servomotor as a general industrial waste.
Servo amplifier

Handle the servo amplifier as a general industrial waste.
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7.6 Approximate Replacement Timing

The approximate replacement timings of parts for the following operating conditions are shown below.

However, note that the timing varies according to the operation method, environmental conditions and
so on. For the replacement method, contact us.

[Operating conditions]
Ambient temperature:  Annual average 30°C
Load factor: Within 80%
Operation rate: Within 20 hours/day

B Servomotor

Part name Standard service life Method
Bearing 20,000 to 30,000 hours | Send the product back
Oil seal 5,000 hours to us for repair.
B Servo amplifier
Part name Standard service life Method
Capacitors of main circuit 73,000 hours
Aluminum electrolytic capacitors
of printed circuit board 73,000 hours Send the product_ back
to us for repair.
Cooling fan 73,000 hours
Fuse 73,000 hours
Battery for absolute system 35,000 hours *1 Replace with a new part.
*1

Cumulative operation hours without tuning the power on

Approximate Replacement Timing 7-19
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7.7 Troubleshooting

The servomotor does not operate.

Check the connections and contact statuses of the| “ Before checking the connections of cables and connectors, make sure to turn off
cables or connectors for power supply and others.| the power.

* This is necessary because if deceleration feature has been applied or the motor is
operated in extremely low speed, the motor operation status cannot be checked by
visual check. Furthermore, there is a possibility of mechanical slip.

Check On01 (feedback speed).

Abnormal (The motor is not in operable

condition.) ) )
Check Sn01. Check the cause by referring to section 6.3.

Not abnormal

. N Analarm is raised. ) ]
Check if an alarm is raised or not. Check the cause by referring to section 7.3.

No alarm is raised.

Abnomal (No such command has been

Check if any command such as FWD/REYV, pulse, input.) - Check the sequence of the host controller.
analog voltage, or START, etc. has been input. - Check the diagnosis of the PC loader.

Not abnormal

(1) In the case of pulse operation
- PA1_01 (control mode selection)
Check the relevant parameters. - PA1_03 (command pulse input method
and form setting)
(2) In the case of multi-step speed selection
operation

- PA1_41 to 47 (manual feed speed )
- PA3_1 to 30 (CONT signal assignment)

Not abnormal

(3) In the case of analog command

- PA3_31 (speed command scale)
- PA3_35 (zero clamp level)

(4) In the case of start positioning

- PA1_01 (control mode selection)
- PA2_40 (internal positioning data selection)
- Intemal positioning data

(5) In the case of Modbus communications

- PA2_97 (communication protocol selection)
- PA2_72 (station number)

Contact us.
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The servo motor has operated
briefly and stopped.

Check if an alarm is raised or not.
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An alarm is raised.

No alarm is raised.

Check if the brake is released.

The brake is not released.

Check the cause by referring to section 7.3.

The brake is released.

There is a mechanical abnormality.

Abnormal

(1) Check the brake power.
(2) Check the brake ON/OFF sequence.

Not abnormal

Contact us.

The motor issues unpleasant
noise.

Check if the motor is oscillating or not.

Oscillating

(1) Check the machine for the stroke end or
mechanical slip, etc.

Not oscillating

Check if the brake is released.

The brake is not released.

Reduce the PA1_15 (auto tuning gain 1)
value.

The brake is released.

Check the wiring of power to the servomotor.

Abnormal

(1) Check the brake power.
(2) Check the brake ON/OFF sequence.

Not abnormal

Check the wiring of the encoder cables.

Abnormal

(1) Check the wiring of U/V/W.
(2) Check if the wiring is connected to a
wrong motor or not.

Not abnormal

There is a mechanical abnormality.

Abnormal

(1) Check the encoder cables.
(2) Check if the wiring is connected to a
wrong motor or not.

Not abnormal

Contact us.

(1) Check the machine for the stroke end or
mechanical slip, etc.
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The position shifts from an
intended one in pulse operation.

PLC output pulse #command
integration pulse

Check the pulses of PLC output and amplifier

command integration.

PLC output pulse = command integration pulse

Abnormal

(1) Check the wiring for pulses.
(2) Check noise occurrence.
(3) Check PA1_03 (command pulse form
selection).

Check the travel amount per pulse.

Not abnormal

Abnormal

Check the setting of electronic gear.

There is a mechanical abnormality.

Not abnormal

Contact us.

The motor does not operate in a
smooth manner (operates

choppily).

Inertia ratio = 50

(1) Check the machine for overload or
mechanical slip, etc.

Check PA1_14 (load inertia ratio).

Moment ratio <50

300% or more torque is required.

Select "1" (semi auto) in PA1_13 (tuning
mode selection) and set the PA1_14
parameter appropriately.

Check the acceleration/deceleration torque.

Not abnormal

Abnormal

Extend the acceleration/deceleration time.
(Reference: The acceleration/deceleration
torque becomes 250% or less.)

There is a mechanical abnormality.

Not abnormal

Contact us.
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Overshoot or undershoot occurs.

Initial value -tuni j
Check the adjustment settings. Perform easy tumr.\g {0 adjust data
appropriately.

Adjusted

300% or more torque is required. Extend the acceleration/deceleration time.

(Reference: The acceleration/deceleration
torque becomes 250% or less.)

Check the acceleration/deceleration torque.

Not abnormal

. . . Abnormal Check the machine for backlash or
There is a mechanical abnormality. mechanical slip, etc

Not abnormal

Contact us.

The parameters cannot be applied.

Check if "0" (write enable) is set in PA2_74 "1" (write protect) is set in PA2_74. Set "0 in PA2 74
(parameter write protection). et in _74.

PA2 74=0

t of setti . L
Check if the setting value is within the setting Out of setting range Check the setting range and set a value within

range. the range.

Within setting range

Did you cycle the power when the corresponding Power not cycled. Cycle the power.
parameter becomes enabled with the power cycle? 4 P ’

Power cycled.

Did you check if the 7-seg display on the servo Not checked.
amplifier was turned off?

Shut down the power until the 7-seg display
is confirmed to be turned off.

Checked.

Less than 200 VAC
Check if 200 VAC is supplied to L1/L2/L3.

Supply 200 VAC.

200 VAC supplied.

Contact us.
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8.1 Specifications of Servomotor

8.1.1 GYB Motor

200 V series

B Standard specifications

Motor type GYB201 GYB401 GYB751
(-B) the brake- P type. Ds-002 (-B) D5-002 (-B) D5-002 (-B)
Rated output [kW] 0.2 04 0.75

_ Rated torque IN-m] 0,637 127 239
Rated speed [rfmin] | 3000
Max. speed [rimin] | 6000
Max. torque [N - m] 1.91 3.82 797
Inertia [ka - m?] 0.24 x 10* 042 x 107* 1.43 x 104
( )indicates brake-i P d type. (029 x 10 (0.46 = 107) (1.61 = 10%)
Rated current [A] 1.5 27 52

_ Max. current 1AL 45 81 156
Winding insulation class Class B
Degree of p 1 Totally enclosed, self-cooled (IP 67. excluding the shaft-through)*®

: ‘I'ermmals:mmor] Ll oo e B D Lt
Termi (encoder) 0.3m cable

_ Overheat protection
Mounting method

Not provided (The servo amplifier detects lemperature.)
By securing motor flange IMBS (L51), IMV1 (L52), IMV3 (L53)

Encoder

18-bit serial encoder (absclule/incremental), 20-bit serial encoder (incremental)

Vibration level *

V5 or below

Installation place, altitude and emvironment

For indoor use (free from direct sunlight), 1000m or below, locations without corrosive and flamable gases, oil mist and dust

_ Ambient temperature, humidity

-10 to +110"C_. within 90% RH (wilhout condensation)

Vibration resistance [mis?] | 49
Mass [ka] 1.0 15 3.0
( )indicates brake-incorp i type. (1.5) (2.1) (3.9)

Compliance with standards

UL/cUL {UL50DBc) (Some models are in the process to be cerified), CE marking (low power directive ENG1800-5-1), RoHS direct

*1: The max. speed of 5000r/min can be reached by using it with Fuji's gear head
*2: Protection degree IPE7 is initial value

*3: The vibration value is the property of flange type IMN1(L52)

B Brake specification (motor equipped with a brake)

Matortyps D‘;:I?gg:lB DG;[?SSJB nirg;ffs
Static friction torgue [N - m] 1.27 245
Rated DC voltage V] | DC24£10%

Altraction time Ims] an 60
Release time [ms}] 20 25
Power consumption W] 7.2 (al 20 °C) 8.5 (at 20 °C)
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B Torque characteristics diagram (at 3-phase 200 [V] or single-phase 230 [V] source

voltage)

GYB201D5-0002 (0.2 kW)

GYB401D5-002 (0.4 kW)

Acceleration fDeceleralion zone

Retation speed [rfmin]

I 15 ! 1 \
=
2
2 10
Continuous operation zone
2000 300 4000 S000 BOOO

Accalaration / Decaleration zong

Torgue [M-m]

Continuous eperalion zone

GYB751D5-002 (0.75 kW)

Torgue [M-m]

Continunus operation zone

peed [rimin]

These characteristics indicate typical values of each
servomotor combined with the corresponding servo
amplifier RYH series.

The rated torque indicates the value obtained when the
servo amplifier is installed to the following aluminum

heat sink.
+ Model GYB201D, 401D 1250 x 250 x 6 mm
* Model GYB751D : 300 x 300 x 6 mm
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8.1.2 GYH Motor

B Standard specifications

Motor type GYH102 GYH152 GYHz202 GYH302 GYH402 GYHS552 GYH702
(-B) the brake-incorporated type. C6-TO2 (-B) C6-TO2 (-B) C6-TO2 (-B) C6-TO2 (-B) C6-TO2 (-B) Ce-TO2 (-B) C6-TO2 (-B)
Rated output kW] 1.0 15 20 3.0 4.0 55 7.0
Rated torque [N-m] 4.77 7.16 9.55 14.32 19.10 26.26 33.42
Rated speed [rimin] | 2000
Max. speed [rimin] | 2500
Max. torque [N - m] 14.3 21.4 28.6 429 47.7 65.6 83.5
Ineria [kg - m?] 6.26 x 10 8.88 = 10* 12.14 < 107 17.92 x 10* 39.99 x 107° 51.44 x 107 B3.52 x 107
() indicates brake-incorporated type. (6.96 x 104) (9.58 x 107) (12,84 x 107 (18.62 x 10 (40.80 x 10) (52,31 x 107 (67.36 x 104)
Rated current [A] 5.1 73 9 13.7 16 225 29
Max. current [A] 15.3 218 27 41.1 40.8 57.4 74.0
‘Winding insulation class Class F
Degree of enclosure p i Totally enclosed, sell-cooled (IP 67. excluding the shaft-through)™?
Terminals {motor) Cannon conneclor
Terminals (encoder) Cannon connector
Overheat p Not provided (The servo amplifier detects lemperature.)
ing method By securing motor flange IMB5 (L51), IMV1 {L52), IMV3 (L53)

Encoder 17-bit serial encoder (incremental)
Vibration level V15 or below
Instaltation place, alfitude and environment | For indoor use (free from direct sunlight), 1000m or below, locations without corrosive and flamable gases, oil mist and dust
Ambi p humidity 0 to +40°C (there should be no freezing), within 90% RH (without condensation)
Vibration [m/s] | 19.6
Mass [ka) 65 ‘ 8.1 10.2 ‘ 139 195 26.2 30.0
{ ) indicates brake-incorporated type. {8.1) (9.7) (11.8) {15.5) {23.0) (30.0) (34.8)

*1 The load Inertia ratio to the inertia of servo motor. If the moment of load inertia ratio value exceeds the list value, please contact us.

*2 If the motor is used in the enwvironment rated to IPE7 protection degree, use the wiring connector suitable for the protection degree.

B Brake specification (motor equipped with a brake)
Meker Boh GYH102 ‘ GYH152 GYH202 ‘ GYH302 GYH402 GYH552 GYH702

CE-TO2 (-B) C6-TO2 (-B) C6-TO2 (-B) C6-TD2 (-B) C6-TO2 (-B) CE-TO2 (-B) C6-TO2 (-B)

Static friction torgue [N-m] | 20 30 50
Rated DC voltage [V] | DC24+10% DC24+5%
Attraction time [ms] | 100 110 150
Release time [ms] | 27 25 40
Power ti w] | 195 (at 20°C) 23 (at 20°C) 27 (al 20°C)
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B Torque characteristics diagrams (at 3-phase 200 [V] source voltage)

GYH102C6-TO2  (1.0kW)

GYH152C6-TO2  (1.5kW)

20 T T T 2
Acceleration/ Deceleration zone
1A 20
== ) Acceleration/ Deceleration zone
B \ = |
= 12 = 15
E’ 8 o 10
5] Continuous operation zone G
(- —_
4 5 ——Continuous operation zone
' L1 | |
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Hotation speed [r/min] Hatation speed [r/fmin]
GYH202C6-TO2 (2.0kW) GYH302C6-TO2 (3.0kW)
35 50
a0
\ an AN
— 25 ——~Acceleration / Deceleration zone - Acceleration / Deceleration zone \
£ =
> = \ z ¥
e ©
g 18 2
5 S
. Continuous operation zone = —— 10 ——Continuous operation zone B
L [ |
0 500 1000 1400 2000 2500 0 500 1000 1500 2000 2500
Rotation speed [r/min] Hatation speed [r/min]
GYH402C6-TO2  (4.0kW) GYH552C6-TO2  (5.5kW)
60 T T | 1o I I |
| / -~ | - L] 1 L
fiscalenation; Deceleralion xung 80 Acceleration/Deceleration zon L‘\\
50
£ £
z Z a0 \
g 0 S a0
& Continuous operation zone o W
5 2 5
2 ~— & 20 ——Continuous operation zone
10 10
0 500 1000 1600 2000 2500 0 500 1000 1600 2000 2500
Rotation speed [r/min] Rotation speed [r/min]
GYH702C6-TO2 (7.0kW)
These characteristics indicate typical values of each
100 . . .
servomotor combined with the corresponding servo
Acceleratinn { Neceleration 7nnN amplifier RYH series.
= & N The rated torque indicates the value obtained when the
Z - -H e . . . .
o servo amplifier is installed to the following aluminum
T 40 .
= heat sink.
= Continuous operation zone \
20
- Model GYH102, 152, 302 : 400 x 400 x 12 mm
Y e dEn GE o - Model GYH402, 552, 702 : 600 x 600 x 25 mm

Hotation speed [r/min]
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8.1.3 GYG Motor

B Standard specifications

Motor type GYGS501C5 GYG751C5 GYG102C5 GYG152C5 GYG202C5 GYG501B5 GYGB5185 GYG13285
(-B) the brake- type. -002 (-B) -002 (-B) -002 (-B) -002 (-B) -002 (-B) -002 (-B) -002 (-B) -002 (-B)
Rated output [kW] 0.5 0.75 1.0 1.5 20 05 0.85 1.3
Rated torque [N - m] 239 3.58 477 7.16 9,55 318 541 8.28
Rated speed [rimin] 2000 1500
Max. speed [rimin] 3000
Max. torque IN - m] 7.2 10.7 14.3 215 286 85 16.2 248
Inertia [kg - m7] 7.96 x 10 11.55 x 10* 15.14 x 104 2233x 10" 2951 x 10 11.56 x 10* 15,15 x 104 2233 %10
{ }indicates brake-incorporated type. |  (10.0 x 107) (13.6 % 10) (17.2 x 10%) (24.4 % 10 (31,6 % 104 (13.6 = 10 {17.3 % 107) (24.5 x 104)
Rated current [A] 35 52 6.4 10.0 123 4.7 73 1.5
Max. current [A] 10.5 15.6 19.2 30.0 369 14.1 219 345
Winding insulation class Class F
Degree of enclosure p Tolally enclosed, self-cooled (IP 67. excluding the shaft-through)*2
Terminals (motor) Cannon connector
Terminals (encoder) Cannon connector
Overheat p fi Mot provided (The servo amplifier detects temperature.)
Mounting method By securing motor flange IMBS (L51), IMV1 (L52), IMV3 (L53)
Encoder 18-bit sarial encoder (absolute/incremental), 20-bit serial encoder (incremental)
Vibration level * V10 or below
Installation place, altitude and environment | For indoor use (free from direct sunlight), 1000m or below, locations without corrosive and flamable gases, oll mist and dust
i p ure, b ity -10 to +40°C, within 90% RH (without condensation)

Vibration resistance [mfs?] | 245
Mass [kal 53 ‘ 6.4 ‘ 75 ‘ 9.8 120 | 64 ‘ 75 ‘ 98
() indicates brake-incorp d type. (7.5) (8.6) (X)) (12.0) (14.2) (8.6) a7 (12.0)
Compliance with standards UL/cUL (UL1004), CE marking (ENG60034-1, ENG0034-5), RoHS directive

*1: The load inertia ratio to the inertia of servo motor. If the moment of load inertia ratio value exceeds the list value, please contact us.

*2: If the motor is used in the environment rated to IP67 protection degree, use the wiring connector suitable for the protection degree.

*3: The vibration value is the property of flange type IMN1(L52)

B Brake specification (motor equipped with a brake)
Yoot tone GYG501C5 ‘ GYG751C5 ‘ GYG102C5 [ GYG152C5 ‘ GYG202C5 | GYG501B5 [ GYG851B5 I GYG13285

-002-B -002-B -002-8 -002-B -002-8 -002-8 -002-B -002-8

Static friction torque [N-m] |17
Rated DC voltage [V] | DC24+10%
Attraction time [ms] | 120
Release time [ms] |30
Power consumption W] | 12 (a1 20 °C)
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B Torque characteristics diagram (at 3-phase 200 V amplifier source voltage)

GYG501C5-0002 (0.5 kW) GYG751C5-002 (0.75 kW)
10 15
RN L]
8 |——Acceleration/deceleration zone Acceleration/deceleration zone
£ \ 0
z © Z
‘@ )
o4 g
S Continuous operation zone S 5 [ Continuous operation zone
2 e ——
) [
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Rotation speed [r/min] Rotation speed [r/min]
GYG102C5-002 (1.0 kW) GYG152C5-002 (1.5 kW)
T T T Y I I
- Acceleration/deceleration zone 20 — Acceleration/deceleration zone ——
= N E
2- 2 15
© 10 ©
=2 =2
=3 , . T 10 ——Continuous operation zone
o Continuous operation zone e
’ e — 2
0 0
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Rotation speed [r/min] Rotation speed [r/min]
GYG501B5-00002 (0.5 kW) GYG851B5-002 (0.85 kW)
10 I I ] I ] - T T T T
Accsleration/dscelerationzone | Acceleration/deceleration zone
8 N\
15
£, € N\
% % 10
=] =
T 4 — Continuous operation zone g Conti .
DE E ) ontinuous ODE!’aIIOI’I Zone
2 ‘\"‘--.._ ? T —
0 0
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Rotation speed [r/min] Rotation speed [r/min]
GYG132B5-L002 (1.3 kW) These characteristics indicate typical values of each
30 servomotor combined with the corresponding servo
25 amplifier.
= tEesibraion/teceloniion zons \ The rated torque indicates the value obtained when the
= servo amplifier is installed to the following aluminum
L] .
] heat sink.
E 10 | Continuous operation zone
5 — + Model GYG501C, 751C, 102C : 300 x 300 x 12 mm
0 + Model GYG152C 1400 x 400 x 12 mm
0 S0 000 1500 SeR00, 2500 1S00n + Model GYG501B, 851B 1400 x 300 x 12 mm
Rotation speed [r/min]
+ Model GYG132B 1400 x 400 x 12 mm
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8.1.4 GYC Motor

B Standard specifications

Motor type GYC101D5 GYC201D5 GYC401D5 GYC751D5 GYC102D5 GYC152D5 GYC202D5

{8) indicates the brake-i 1 type. -002(-B) -002(-8) -002(-B) -002(-B) -002(-8) -002(-8) -002(-8)

Rated output [kw] 0.1 0.2 04 0.75 1.0 15 20

Rated torgue [N - m] 0318 0.637 1.27 239 3.18 4.78 6.37

Rated speed [r/min] | 2000

Max. speed [r/min] 6000 *' 5000

Max. torque [N - m] 0,955 1.91 3.82 717 9.55 143 19.1

Inertia [kg - m?] 0.0577x10°* 0213x10° 0.408x10* 1.21x10* 3.19x10% 4.44x10° 5.69x10%

{ )i brake-incorp: type. (0.0727x10%) (0.288x107%) {0.483x10™) (1.66x10%) (5.29x10) (6.54107) (7.79107)

Rated current [A] 1.0 15 26 4.8 6.7 96 126

Max. current Al 3.0 4.5 78 144 201 288 378

Winding insulation class Class B Class F

Degree of encl protection Totally enclosed, self-cooled (IP 67. excluding the shaft-through and connectors) Totally enclosed, self-cooled (IP 67 excluding the shaft-through) **
._:.I.:m i {motor) Cable 0.3m {with connector) Cannon connector

Terminals (encoder) Cable 0.3m {with connector) Cannon connector

Overheat protection

Mot provided (The servo amplifier detects tempera ]

Mounting method

By securing motor flange IMBS (L51), IMV1 (L52), IMV3 (L53)

Encoder

18-bit serial encoder (absolute/incremental), 20-bit serial encoder (inc

Vibration level **

V5 or below

Up to rated rotation speed: V10 or below
Over rated rotation speed and up to 5000r/min: V15 or below

Instaliation place, altitude and environment

For indoor use (free from direct sunlight), 1000m or below, locations without corrosive and flamable gases, oil mist and dust

Ambient p ra, humidi -10 to +40°C, within 90% RH (without cond
Vibration resistance [mis?] 49 24.5
Mass kgl 0.75 ‘ 13 19 ‘ 15 5.7 7.0 82
{ ) indi brake-int d type. (1.0) (1.9) (26) (4.3) (8.0} (9.8) (1.0
Compliance with standards ULfcUL (UL1004), CE marking (EN60034-1, ENG0034-5), RoHS directive
*1 The maximum rotation speed is 5000r/min when using the moter in combination with Fuji's gear head.
*2If the motor is used in the environment rated to IP67 protection degree, use the wiring connector suitable for the protection degree.
*3 The vibration value is the property of flange type IMN1 (L52).
B Brake specification (motor equipped with a brake)
Motor type GYC101D5 | GYC201D5 GYC401D5 GYC751D5 GYC102D5 GYC152D5 GYC202D5
-002-B -002-B -002-B -002-8 -002-B -002-8 -002-8
Static friction torque [N - m] 0.318 1.27 239 17
Rated DC voltage [V] | DC24210%
Attraction time [ms] 60 | 80 50 120
Release time [ms] 40 80 30
Power consumption Wi 6.5 (at 20 °C) 9.0 (at 20 °C) 8.5 (al 20 °C) 12 (a1 20 °C)
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B Torque characteristics diagram (at 3-phase 200 V or single-phase 230 V amplifier source
voltage)

GYC101D5-002 (0.1 kW) GYC201D5-002 (0.2 kW)
1.2 T T I I T 25 ] ] ] ]
10 Acceleration/deceleration zone Acceleration/deceleration zone
0 . 20
E_ 0.8 "a.,h_ g s \k
2 6 = N
g . . o 1.0
E 0.4 ——_Continuous operation zone é Continuous operation zone
B 05
0.2 — =
00 0.0
0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000
Rotation speed [r/min] Rotation speed [r/min]
GYC401D5-0002 (0.4 kW) GYC751D5-00002 (0.75 kW)
50 D
T T T 1 B I
Acceleration/deceleration zone 4 ; *
4.0 . gcceileratt_lon!
[— deceleration zone
€ s \\ E \\
= N £ 40 e
g SN g iy
T 20 g : =3 Continuous operation zone
] Continuous operation zone e . —~—
1.0
0.0 0.0
0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000
Rotation speed [r/min] Rotation speed [r/min]
GYC102D5-002 (1.0 kW) GYC152D5-002 (1.5 kW)
10 - - 15 . -
T T T T
Acceleration/ Acceleration/ \
8 — deceleration zone deceleration zone \
= % Ew ™~
z Z
T 3 S~
& 4 [—— Continuous operation zone =] Continuous operation zone
2 O
5 ‘\""'--..__ —
0 0
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Rotation speed [r/min] Rotation speed [r/min]
GYC202D5-002 (2.0 kW)
These characteristics indicate typical values of each
25
[ ] | | servomotor combined with the corresponding servo
20 [ Acceleration/deceleration zone amplifier. The rated torque indicates the value
E - obtained when the servo amplifier is installed to the
% following aluminum heat sink.
g 10
2 Continuous operation zone
. + Model GYC101D, 201D, 401D  : 250 x 250 x 6 mm
+ Model GYC751 : 300 x 300 x 6 mm
0 + Model GYC102D : 300 x 300 x 12 mm
0 1000 2000 3000 4000 5000
Rotation speed [r/min] + Model GYC152D, 202D 2400 x 400 x 12 mm
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8.1.5 GYS Motor

200 V series

B Standard specifications

Motor type GYS500D5 GYS5101D5 GYS201D5 GYS401D5 GYS751D5 GYS102D5 GYS152D5 GYS202D5
(-B) the brak P type. -002 (-B) -002 (-B) -002 (-B) -002 (-B) -002 (-B) -002 (-B) -002 (-B) -002 (-B)
Rated output (kW] 0.05 0.1 0.2 0.4 0.75 1.0 15 20
Rated torque [N - m] 0.159 0.318 0.637 1.27 239 3.18 4.78 6.37
Rated speed [rimin] | 3000
Max. speed [rimin] 6000 *! 5000
Max. torque [N-m] 0.478 0.955 1.9 3.82 7T 9.65 14.3 19.1
Inertia [kg - mT 0.0192x10* 0.0371x10* 0.135x10* 0.246x10* 0,853x10* 1.73x104 23710 301x10+
() indi brake-incorg type.| (0.0223x104) (0.0402x10) (0.159x107) (0.270x107) (0.949x10%) (2.03%10-") (2.67%10) (3.31x10%)
Rated current [Al 0.85 0.85 1.5 2.7 4.8 71 9.6 12.6
Max. current [A} 255 2.55 45 8.1 14.4 21.3 28.8 378
Winding insulation class Class B Class F
Degree of enc p i Totally enclosed, seli-cooled (IP 67. excluding the shaft-through and conn Tolally enclosed, sell-cooled (IP 67. excluding the shaft-theough)™
Terminals (motor) Cable 0.3m (with connector) Cannon connactor
Terminal der) Cable 0.3m (with connector) Cannon connecior
Overheat protection Mot provided (The servo amplifier detects temperature. )
mathod By securing motor flange IMBS (L51), IMV1 (L52), IMV3 (L53)
Encoder 18-bit serial encoder {absolute/incremeantal), 20-bit serial encoder (incremental)
Vibration level * V5 or below Up to rated rotation speed: V10 or below
Ower rated rotation speed and up to 5000rmin: V15 or below
Installation place, altitude and environment | For indoor use (free from direct sunlight), 1000m or below, locations without corrosive and flamable gases, oil mist and dust
Amibi , humidif -10 1o +40°C, within 90% RH {without et n)
Vibration resistance [mis?] 49 245
Mass Tkg] 0.45 ‘ 0.55 ‘ 12 ‘ 18 34 4.4 ‘ 52 ‘ 63
() indicates brake-i P d type. (0.62) {0.72) (1.7) (2.3) (4.2) (5.9) (6.8) (7.9)
Compliance with standards UL/eUL (UL1004), CE marking (ENS0034-1, ENG0034-5), RoHS directive
*1: The maximum rotation speed is 5000r/min when using the motor in combination with Fuji's gear head.
. If the motor is used in the environment rated to IP67 protection degree, use the wiring connector suitable for the protectio.
*3: The vibration value is the property of flange type IMN1(L52)
B Brake specification (motor equipped with a brake)
Motor tyie GYS500D5 | GYS101D5 GYS201D5 | GYS401D5 | GYS751D5 GYS10205 ‘ GYS152D5 ‘ GYS20205
-002-B -002-8 -002-B -002-8 -002-B -002-8 -002-8 -002-8
Stalic friction torque [N - m] 0.34 1.27 245 6.86
Rated DC voltage [V] | DC24+10%
Attraction time [ms] 35 40 60 100
Release time [ms] 10 20 25 40
Power consumption (W] 6.1 (at 20 °C) 7.3(at 20 °C) 8.5 (at 20 °C) 17.7 (at 20 °C)
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B Torque characteristics diagram (at 3-phase 200 V or single-phase 230 V amplifier source
voltage)

GYS500D5-0002  (0.05 kW) GYS101D5-002 (0.1 kW)

T T T T T
Acceleration/deceleration zone L | PR T
Acceleration/deceleration zone
T o4 = . \
z z
2 | g
g . &
5 Continuous operation zone & n4 ——Continuous operation zone
[ — i | e —
— Z T ———
0.0
2000 3 0 5000 000 0 W00 2000 000 4000 5000 6000
Rotation spee min] Rotation speed [rimin]

GYS201D5-002 (0.2 kW) GYS401D5-0002 (0.4 kW)

Acceleration/deceleration zone 2 Acceleration/deceleration zone

N

Continuous operation zong

“

A

Torgue [N, m)
Torque [N . m]

Conlinuous operation zone
T —

Rotation speed [rfmin] Rotation speed [rimin]

GYS751D5-0002 (0.75 kW) GYS102D5-00002 (1.0 kW)

a0 12
[ [ [ T T T
T '\ Py Acceleration/deceleration zone

S

Acceleration/

60 —— deceleration zone \

E E

= =

o @

] =

g nuolsonarali 0 g \

E Continuous operation zong 5 Continuous operation zong

—
0 1000 2000 00 4000 5000 GOGO

Rotation spead [rimin] Rotation speed [r/min]

GYS152D5-0002 (1.5 kW) GYS202D5-0002 (2.0 kW)

25
[T 1T 1

o0 Acceleralion/deceleration zone

&

3

Torgue [N . m]

(9]

ontinuous operation zone

I

0

0 1000 2000 3000 4000 5000
Ratation speed [r/min]

GYS302D5-0002 (3.0 kW) These characteristics indicate typical values of each

5 r . - T servomotor combined with the corresponding servo
an Acceleration/deceleration zone

\ | amplifier. The rated torque indicates the value

obtained when the servo amplifier is installed to the

o~ f . . .
_:f.I\w'lI\lIGIJRI'.')r.-F-.'.'-HII'};\/0”‘1 O”0WIng(§$‘lsrn‘5lg;§ :lzthSInk' 200 200 6
- - * Model , : X x 6 mm
[~ - Model GYS201D, 401D : 250 x 250 x 6 mm
o me smo smo o * Model GYS751D 2300 x 300 x 6 mm
Pul'ul'-"'wu'-'d.ll-'nlI'I . * Model GYS102D, 152D, 202D : 350 x 350 x 8 mm
- Model GYS302D - 400 x 400 x 12 mm

Torque [N_m]
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8.2 Specifications of Servo Amplifier

8.2.1 Common Specifications

Applicable motor rated speed 3000r/min 2000r/min 500r/min
A ble motor 005 ] 01 | 02 | 04 Jo7rs [ 10 | 15 [ 20 [ 30 | o5 [o7s [ 10 15 | 20 | 05 | 085 | 13
Amplifier type | RYHOOOFS-VV2 201 401 751 152 | 202 302 751 152 202 751 152 202
Quter frama number la 1b 2a 2b | 3a 3b 2a 2b 3a 2a 2b 3a
Mass ] [kl 08 1.2 1.3 2.2 1.2 1.3 22 12 13 | 22
Protective construction / cooling Open [ natural cooling Open | mechanical cooling
Power supply Phase Single-phase, 3-phase ] 3-phase Sngle-phase, 3-p ~e|[ 3-phase 3-phase
Voltage / frequency | 200 to 240VAC  50/60Hz
Alowabla votiage fiictugtion | 3-phase : 170 to 264 VAC, Single-phase : 180 to 264 VAC
Control system Fully-digital sinusoidal PWM drive
Max volage for regens- | Buill-in resistor - | 20 | 30 20 [ 30 ] 20 ED]
riive resistance (W] | External resistor 17 | 50 | 260 50 [ 260 ] 50 [ 260
Feedback INC 20bitfrev, ABS/INC 18bit/rev
Overload capability 300% / 3 sec.
Speed M Load fluctuation Within + 0.01% (load fluctuation 0 to 100% at rated operalion speed)
ratio* Pawer supply i 0% (power supply fluctuation -10 to +10% at rated operation speed)
Temp fluctuation | Within + 0.2% (25 + 10°C at ratad operation spead)
Capability and | Speed control Ciosed loop control with speed adjuster, acceleration/decaleration time setting, manual feed ratefmax. rotation speed. speed command zero clamp, eic.
function Number of 15 | 15-point {position, speed, acceleration/deceleration time setting, timer, M code and various
VV type Positon control Closed loop control with position adjuster, electronic gear, output pulse setting. feed forward, homing, interrupt positioning. auto startup., etc.
Torque control Closed loop control with current adjuster {proportional open loop control of current and torque), torgue limit, speed limit at torque control, etc
Accessory lunctions | Easy tuning, profile operation, sequence test mode, auto tuning, auto notch filter, vibration suppressing online learning, etc

Protective function
(Alarm display)

Over Current (oc1, oc2), Over Speed (08), High Voltage (Hu), Encoder Trouble (Et1, Et2), Circuit Trouble (ct), Data Error (dE),

Combination Error (cE), Resistor Tr Heat (1H), Encoder Communication Error (Ec), Cont (CONTrol signal) Error (¢tE), Over Load (ol1, oL2),
Power Low Voltage (LuP), Resistor Heat (rH1, rH2, rH3), Over Flow (oF), Amp Heat (AH), Encoder Heat (EH), Absolute Data Lost (dL1, dL2, dL3),
Absolute Data Over Flow (AF), Initial Error (iE)

Operation and dsplay section of main body{keyp

4-digit alphanumeric display with 7-segment LED 4 operation switches (MODE, SET, UP and DOWN)

Working Installation place Indoors at altitude = 1000m, free from dust, corrosive gases and direct sunlight
conditions In case of compliance with CE marking: poliution degree 2, over voltage category Il
Temp {humidity | -10 1o 55°C/10 to 90%RH (without condensation)
Vibration / Vibration resistance: 3mm: 2 to 9Hz or less, 9.8mys™: 9 to 20Hz or less, 2mys™: 20 to 55Hz or less, 1mys®: 55 to 200Hz or less
shock resistance | Shock resistance: 19.6m/s” (2G)
Standards UL/cUL (UL508c). CE marking (low voltage directive ENG1800-5-1), RoHS directive (Some of the models are in the procass to be certisfied.)

“This value represents the average value of the speed fluctuation that ks generated from load fluctuation, power supply fluctuation, and temperature fluctuation as the percentage 1o the rated rotation speed.
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8.2.2 Interface Specifications

Item
Command interface | RS-485 (Modbus-RTU), DilDo
Position control Pulse input
| Speed control Analog voltage input
Torque control Analog valtage input
Communication interface Two RS-485 ports (for parameter editing and monitor)
|_Fuii's original protocol Modbus-RTU
9600/19200/38400/115200 bps, connection of max. 31 units
Terminal name Symbol
Pulse input CACA Differential input: max, input frequency = 1.0MHz
CB,’CB Open collector input: max. input frequency s 200kHz
(in case of signals at 90-degree phase differance, the above relationship is true for the four-fold frequency.)
Pulse format Command pulse/Command direction 1
Forward/Reverse pulse » Select one of these formats with a parameter setting.
Two signals at 90-degree phase difference |
PPI Pull-up power input at open collector input (24VDC = 5%)
Pulse output FFA,"FFA Differential cutput: max. cutput frequency s 1MHz
FFB,"FFB Two signals at 90-degree phase difference
Pulse cutput count setting n (pulses/rev): 16 = n s 262144
| FFZ'FFZ | Differential outpul: 1 pulsefrev
FZ Open collector output: 1 pulse/rey
M5 Reference potential (OV)
Analog monitor voltage MON1 0V to + 10VDC
output MON2 Resolution: 14bits [ + full scale
= |_The output data depends on internal parameter.,
M5 Reference potential (0V)
Common for sequence COMIN Common for sequence input signal
o COMOUT Common for sequence output signal
Sequence input signal CONT1 to 12VDC-10% to 24VDC+10%
CONTS Current consumption 8mA (per contact; used at circuit voltage of 12 to 24VDC )
Function of each signal depends on parameter setting
Compatible with both sink and source input methods
_COMIN Reference potential
Sequence output signal ouT1 to 30VDC | 50mA (max.)
ouT3 Function of each signal depends on parameter setting
Compatible with both sink and source output methods
COMOUT Reference potential
Analog voltage input VREF Speed command voltage input
(for speed and torque control) Input range: from -10 fo 0 to -10V, input impedance 20k Resolution: 15 bits / + full scale
TREF Torque command voltage input
Input range: from -10 to 0 to + 10V, input impedance 20k0 _Rasolution: 14 bits / + full scale
M5 Reference potential (OV)
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8.3 Dimensions of Servomotor

8.3.1 GYB Motor

(Unit mm)
Rated speed | Rated output Flange dimensions MASS
Model codes L LL S
[r/min] [kW] LR | LG | LB |KL1| LC | LA | LZ [Ka]
0.2 GYB201D5-1B2 | 112 82 30 6 50 | 43 | 60 | 70 | 55 14 1.0
3000 0.4 GYB401D5-1B2 | 134 | 104 | 30 6 50 | 43 | 60 | 70 | 55 14 1.5
0.75 GYB751D5-0B2 | 157 | 117 | 40 8 70 | 53 | 80 | 90 7 19 3.0
* See page 8-20 for the shaft extension specification of the motor with a key
8.3.2 GYB Motor (With a Brake)
{Unit : mmy)
Rated speed | Rated output Flange dimensions MASS
Model codes L LL S
[r/min] [kW] LR | LG | LB |KL1| LC | LA | LZ [Kg]
0.2 GYB201D5-[1B2-B| 148 | 118 | 30 6 50 | 43 | 60 | 70 | 55 14 1.5
3000 0.4 GYB401D5-1B2-B| 170 | 140 | 30 6 50 | 43 | 60 | 70 | 55 14 2.1
0.75 GYB751D5-[1B2-B| 194.5 | 154.5 | 40 8 70 | 53 | 80 | 90 7 19 3.9

* See page 8-20 for the shaft extension specification of the motor with a key
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8.3.3 GYH Motor
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. (Unit : mm})
Fig. A Fig. B
L 130.4
LL LR
‘.?t (3]
T ooy
= || Ok, |
= [ [KIN
] I _‘_G:'_ { ]
@l o — ] f
“Ii P 0 AN
= Lo | [a-99
I / }’k ﬁ
;;]nalcnnre.':mr /1581 *\KB1 == 57
Power supply SHAFT EXTENSION
connector
Rated | Rated Flange dimensions MASS
speed | output Model codes Fig L LL LR KB1 S| Q|QK|W|T]|V Y4 K]
[r/min] | [KW] g
10 | GYH102C6-TC2 | A [221.8|163.8| 58 87 22 |50 | 35| 6 6 | 3.5 | M6 depth:15 | 6.5
15 | GYH152C6-TC2 | A [241.8|183.8| 58 107 22 |50 | 35| 6 6 | 3.5 | M6 depth:15 | 8.1
20 | GYH202C6-TC2 | A |271.8|213.8| 58 137 22 |50 35| 6 6 | 3.5 | M6 depth:15 | 10.2
2000 | 3.0 | GYH302C6-TC2 | A |321.8|263.8| 58 187 22 |50 | 35| 6 6 | 3.5 | M6 depth:15 | 13.9
40 | GYH402C6-TC2 | B [332.8 2534 | 79 163.75 | 35 | 74 | 60 | 10 | 8 M12 depth:24| 19.5
55 | GYH552C6-TC2 | B | 361.4 (2824 | 79 192.75 | 35 | 74 | 60 | 10 | 8 5 |M12 depth:24 | 26.2
70 | GYH702C6-TC2 | B |409.4|296.4| 113 | 206.75 | 42 {108 | 90 | 12 | 8 M16 depth:32| 30.0
8.3.4 GYH Motor (With a Brake)
(Unit : mm)

Fig. C

Fig. D

180

3
.
a H®
SHAFT EXT ¥ 72.75 | \ KB1 sz
Power supply connector SHAFT EXTENSION
Rated | Rated Flange dimensions MASS
speed | output Model codes Fig L LL R KB S Q|QK| W | T \% Sz Kd]
[/min] | [KW] (0]
10 |GYH102C6-TC2-B| C [276.3(218.3| 58 87 22 | 50 [ 35| 6 6 | 3.5 | M6 depth:15 | 8.1
15 |GYH152C6-TC2-B| C [296.3 (238.3| 58 107 22 | 50 [ 35| 6 6 | 3.5 | M6 depth:15 | 9.7
20 |GYH202C6-TC2-B| C [326.3(268.3| 58 137 22 | 50 [ 35| 6 6 | 3.5 | M6 depth:15 | 11.8
2000 | 3.0 |[GYH302C6-TC2B| C [376.3(318.3| 58 187 22 |50 | 35| 6 6 | 3.5 | M6 depth:15 | 15.5
40 |GYH402C6-TC2-B| D [390.4 (3114 | 79 |163.75 | 35| 74 | 60 | 10 | 8 5 |M12 depth:24 | 23.0
55 |GYH552C6-TC2-B| D (419.4|3404| 79 [19275| 35| 74 |60 | 10 | 8 M12 depth:24 | 30.0
70 |GYH702C6-TC2-B| D |467.4|354.4| 113 | 206.75 | 42 |108| 90 | 12 | 8 5 [M16 depth:32| 34.8
Dimensions of Servomotor 8-15
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8.3.5 GYG Motor

(Unit : mm)
12
Flange dimensions
Ratﬁﬁnsiﬁfed Rate[gvc\’,‘]“p“t Model codes L L LRg 51 s Q M[ﬁfﬂs
05 GYG501C5- O0B2 | 175 120 55 47.5 19 47 5.3
075 GYG751C5- O0B2 | 187.5 | 132.5 55 60 19 47 6.4
2000 1.0 GYG102C5- O0B2 | 200 145 55 72.5 22 47 75
1.5 GYG152C5- O0B2 | 225 170 55 97.5 22 47 9.8
20 GYG202C5- O0B2 | 250 195 55 122.5 22 47 12
05 GYG501B5- [IB2 | 190.5 | 132.5 58 60 19 40 6.4
1500 0.85 GYG851B5- (B2 | 203 145 58 72.5 19 40 7.5
13 GYG132B5- [0B2 | 228 170 58 97.5 22 40 9.8
* See page 8-20 for the shaft extension specification of the motor with a key
8.3.6 GYG Motor (With a Brake)
(Unit : mm)
Signal connector |
91.5 KB1
Flange dimensions
Rat[er%sigfed Rat‘?gv‘\’a‘t"“t Model codes L LL LRg o s Q 'VE‘K\:]S
0.5 GYG501C5 OB2B | 217.5 | 162.5 55 52 19 47 7.5
075 | GYG751C5- O0B2-B| 230 175 55 64.5 19 47 8.6
2000 1.0 GYG102C5- CB2-B | 2425 | 187.5 55 77 22 47 9.7
15 GYG152C5- OB2B | 267.5 | 2125 55 102 22 47 12
20 GYG202C5- O0B2-B | 292.5 | 237.5 55 127 22 47 14.2
05 GYG501B5- [IB2-B | 233 175 58 64.5 19 40 8.6
1500 085 | GYG851B5- (IB2-B| 2455 | 187.5 58 77 19 40 9.7
1.3 GYG13285- [IB2-B | 270.5 | 2125 58 102 22 40 12

* See page 8-20 for the shaft extension specification of the motor with a key

8-16 Dimensions of Servomotor
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8.3.7 GYC Motor

Fig.A Fig.B (Unit : mm)
L
L
L R LC T 56 130
s_ | 3 2_T°6 4-99
= =0
H o
1) ] S — -
& h=1 '—|_
@ ]
o o2 (]
m [al}
H —
H =
(=]
(o] / s
Mot
SHAFT EXTENSION _Signal connector | \_comector | SHAFT EXTENSION
55 KB1
Rated speed | Rated output ) Flange dimensions MASS
[/min] (kW] Model codes | Fig | L L RTe[B k1] c[ATLZ]| ° Kal
0.1 GYC101D5- 0OB2| A | 81 56 | 25| 6 | 50|43 [60]70|55] 8 0.75
3000 0.2 GYC201D5- 0B2| A | 93 63 [ 30| 8 [70 [ 53[80 90 7 14 1.3
0.4 GYC401D5- B2| A | 108 78 | 30| 8 | 70 |53 | 80|90 | 7 14 1.9
0.75 GYC751D5- 0B2| A | 1375 | 975 | 40 | 10 | 95 | 63 [100[115] 9 16 35
* See page 8-20 for the shaft extension specification of the motor with a key
Flange
Rated speed | Rated output ) A ! MASS
[r/min] kW] Model codes Fig L LL dlmﬁréjlons [Kgl
1.0 GYC102D5- OB2| B | 1975 [ 1395 | 655 57
3000 15 GYC152D5- (B2 B | 21256 | 1545 | 805 7.0
2.0 GYC202D5- B2 B | 2275 | 1695 | 955 8.2
* See page 8-20 for the shaft extension specification of the motor with a key
8.3.8 GYC Motor (With a Brake)
Fig.C Fig.D (Unit : mm)
L LC L 130
LL LR LL 58
T 12_ 1.6 L
1 50
=
i [ N — 1 |—T#
0 =) =
7] =Y 1] ol
ol g J g’
| B o2
M|
' SHART-EATENSION Signal cannector||| N gﬂo%tgedor
95 KB1 SHAFT EXTENSION
Rated speed | Rated output ) Flange dimensions MASS
[r/min] kW] Model codes Fig| L L RTG[B [k LC AT Z]| ° [Kal
0.1 GYC101D5- O0B2-B| C [ 1085 | 835 [ 25 | 6 |50 [ 4360 |70 [55] 8 1.0
3000 0.2 GYC201D5- 0B2-B| C | 124 94 [30 ]| 8 [70 [ 53 [ 8090 7 14 1.9
0.4 GYC401D5- 0B2-B| C | 139 | 109 [30 [ 8 [70 [ 53 [ 80 |90 | 7 14 26
0.75 GYC751D5- (B2-B| C | 169.5 | 1295 | 40 | 10 | 95 | 63 [ 100 115] 9 16 43
* See page 8-20 for the shaft extension specification of the motor with a key
Flange
Rated speed | Rated output ) ) ! MASS
[/min] [KW] Model codes Fig L LL dlmﬁr;lons Kl
1.0 GYC102D5-(1B2-B | D | 2395 | 1815 | 675 8.0
3000 15 GYC152D5-00B2-B | D | 2545 | 1965 | 825 9.8
2.0 GYC202D5-00B2-B | D | 2695 | 2115 | 975 11

* See page 8-20 for the shaft extension specification of the motor with a key
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8.3.9 GYS Motor

Fig.A

LL

Fig.B

(Unit : mm)

LL LR
_T LG LE
I P——
& Q
J H s — =
! ] —_—
g 5
é Power ~ == -
] M Signal S ] g
cagb_le_ c:gslyé &é‘ B ggg;;/
o connector
ﬁ d 2 Signal conneclorI Lkes KB1
SHAFT EXTENSION SHAFT EXTENSION
Rated | Rated Flange dimensions MASS
speed | output Model codes Fig L LL S
[imin] | kW] LR|LG | LE | LB | KL1 [KL2|LC | LA |LZ [Kal
0.05 | GYS500D5-C]1B2| A 89 64 25 | 5 |25 30 33 21 | 40 [ 46 [43 | 6 | 045
0.1 GYS101D5-00B2| A 107 82 25 | 5 [25] 30 33 21 |40 | 46 |43 | 8 0.55
3000 0.2 GYS201D5-[1B2| A | 1075 | 775 | 30 | 6 3 |50 43 [255[ 60 | 70 [ 55| 14 1.2
04 |GYS401D5-B2| A | 1355 | 1055 [ 30 | 6 3 | 50 43 |255| 60 | 70 | 55| 14 1.8
0.75 |GYS751D5-0JB2| A 161 121 40 | 8 3 70 53 |255[80 |9 | 7 16 3.4
* See page 8-20 for the shaft extension specification of the motor with a key
Rated | Rated Flange dimensions MASS
speed | output Model codes Fig L LL S Q
[t/min] (kW] LR | LG | LE | LB | KB1 |KB2|KL1| LC | LA [Kgl
1.0 | GYS102D5-C1B2| B 198 153 | 45 | 10 | 3 | 95 77 57 |95.5[100 | 115]| 24 | 40 | 4.4
1.5 GYS152D5-[1B2| B | 2205 | 1755 | 45 [ 10 | 3 | 95 | 99.5 | 57 |955[100|115]| 24 | 40 5.2
3000 20 |GYS202D5-CB2| B 243 198 |45 | 10 | 3 | 95| 122 | 57 |95.5[/100|115]| 24 | 40 | 6.3
3.0 GYS302D5-(1B2| B | 2625 | 1995 | 63 | 12 | 6 |110| 1255 | 55 | 125|130 |145| 28 | 55 11
4.0 GYS402D5-[1B2| B | 2925 | 2295 | 63 | 12 | 6 |[110| 1555 | 65 | 125|130 |145| 28 | 55 | 135
5.0 GYS502D5-(1B2| B | 3225 | 2595 | 63 | 12 | 6 |110| 1855 | 55 | 125|130 |145| 28 | 55 16
* See page 8-20 for the shaft extension specification of the motor with a key
8.3.10 GYS Motor (With a Brake)
Fig.C Fig.D (Unit : mm)
L rLe
LL LR 40L7 L
LG, LE -\ L )
|| = [
= r &b q: 0
) | SRS, L —-15
g s\ |
= ] 2
el =
g 3
Signal - i
N .
: 5 ; s
@é\ connector
i Signal connector “ KBZ2 KB1]
SHAFT EXTENSION SHAFT EXTENSION
Rated | Rated Flange dimensions MASS
speed | output Model codes Fig L LL S
fimin] | (kW] LR |LG | LE | LB | KL1 [KL2|LC | LA |LZ [Kal
0.05 |GYS500D5-00B2-B| C | 1235 | 985 | 25 | 5 | 25| 30 33 21 140 [ 46 |43 ]| 6 | 0.62
0.1 |GYS101D5-01B2-B| C | 1415 [ 1165 | 25| 5 | 25| 30 33 21 |40 | 46 {43 | 8 0.72
3000 0.2 |GYS201D5-[1B2-B| C | 1455 | 1155 | 30 | 6 3 | 50 43 [255[ 60 | 70 | 55| 14 1.7
04 |GYS401D5-[1B2-B| C | 173.5 [ 1435 | 30 | 6 3 50 43 |255| 60 [ 70 | 55| 14 2.3
0.75 |GYS751D5-[1B2-B| C 197 157 40 | 8 3 70 53 |255[80 |9 | 7 16 4.2
* See page 8-20 for the shaft extension specification of the motor with a key
Rated | Rated Flange dimensions MASS
speed | output Model codes Fig L LL S Q
fimin] | (kW LR |LG | LE | LB | KB1 [KB2|KL1|LC | LA [Kal
1.0 |GYS102D5-[1B2-B| D 239 194 45 | 10 3 | 95 79 96 | 96 | 100 [ 115[ 24 | 40 5.9
1.5 |GYS152D5-[IB2-B| D | 2615 | 2165 [ 45 | 10 | 3 [ 95 | 1015 | 96 | 96 |100|115[ 24 | 40 6.8
3000 2.0 |GYS202D5-[1B2-B| D 284 239 [ 45|10 | 3 | 95| 124 |96 | 96 |100|115[ 24 | 40 | 7.9
3.0 |GYS302D5-[1B2-B| D | 3045 [ 2415 | 63 | 12 | 6 |110]| 1275 | 95 |127 |130[145| 28 | 55 13
4.0 |GYS402D5-[1B2-B| D | 3345 | 2715 |63 |12 | 6 [110| 1575 | 95 [127[130|145| 28 | 55 | 15.5
5.0 |GYS502D5-[1B2-B| D | 364.5 [ 3015 | 63 | 12 | 6 |110]| 187.5 | 95 [127 [130[145| 28 | 55 18

* See page 8-20 for the shaft extension specification

8-18 Dimensions of Servomotor
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8.4 Dimensions of Servo Amplifier

MFrame 1 BMFrame?2
motor output Type motor output Type
200W, 100W, 50W RYH201FE-VV2 S00W, 750W, 1.0kW{GYH) RYH7S1F5-Wv2
400W RYH401F5-VV2 B50W, 1.0kW, 1.5kW, 2.0kW(GYH) RYH152F5-VW2
e (Unit : mm) ~ (Unit : mm)
= ~8 i
i
|
I ]
o | 8
9; Installation S Instafiation | |
2 hole size S hole size |
b i
|
. ua g (=] 3t/ gmulg] !
2hid AR :
P e _*‘r ﬂ ‘]—l'ullt | | I I _‘!{—dde
B 5 @l 21 [44s05 || ()
i I}
]
g8 e I} 8
: .; i B 3@4 2 L
: | L _» e - I/ 7 =
1 P B A b
7 |
7| it i
| HERRERN A%~
g _ﬁ 'y
: 1 ‘ |
B0 2 165 | 70 1 a0 165
[Mass:0.8kg] [Mass:1.3kg]
MFrame 3 MFrame 4
App motor output | Type motor output Type
1.3kW, 2.0kW, 3.0kW{GYH) RYH202F5-VV2 4.0kW, 5.5kW{GYH) RYH402F5-VV2
3.0KW, 4.06W(GYH) | RYH302F5-WW2 5.0kW, 7.0kWIGYH) RYHS02F5-VV2
g (Unit : mm) QL_ . (Unit : mm)
; 3 4 =
| |
i i
i i
o ! 3
< | Inatafation ;‘E Installation
g | hole size 3 hote size . H i
I
| !
i
i 4xMa H HI
= = ——l
A | 305005 |l @ 21 5), 120105 1| (5)
— 13 5] T
- — , |
= affifl | I
1 ——— !
i E — " )
o e : ®
T Ly
ﬁ § ] e
' =— F o
G | I
|. 85 |_ 80 185 J k 130 d - 185 4
[Mass:2.2kg] [Mass:3.6kg]

Dimensions of Servo Amplifier
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8.5 Optional Specification of Shaft Extension [With a
Key, Tapped]

LR

QK

Motor type

LR

QK

| sz

GYB motor

GYB201D5-1C2-[]
GYB401D5-Ic2-[]

30

M5 depth:8

GYB75105-1C2-[]

40

22

3.5

Mé depth:10

GYG motor 2000r/min

GYGs0cs-Cica-[]

GYG751C5-c2-C]

GYG102C5-jc2-[]

_GYG152C5-LIC2-L]
GYG202C5-C2-

55

47

35

35

M6 depth:12

M8 depth:16

GYG motor 1500r/min

_GYG50185-[1C2-(]
GYG85185-L1C2-[]
GYG13285-Jc2-[]

| 58

30

M6 depth:12

M8 depth:16

GYC motor

GYC101D5-LIA2L 1
GYC201D5-[Jc2-[]

GYC401D5-Jc2-[]

25

7y

GyYC7s10s-Clcz-[]

M5 depth:g

_Gvaio2ps-LIc21]
GYC15205-Jc2-[]

®|8

~ GYC20205-C1c2-C]
GYS motor

50

M8 depth:16

GYS500D5-CJAC]-CI
GYS101D5-C] I
GYS20105-LJc -]

GYs401D5-_Jc-]
GYs75105-Jc2-[]

25

30

20

30

1.2

18

M5 depth:8

GY510205-]c2-]

_Gys15205-LIC2-L]
GYs202D5-_Jc2-[]

45

40

32

Mg depth:16

*1 The shaft extension of the GYC and GYS motors of 0.1 kW or less is not tapped.

8-20 Optional Specification of Shaft Extension [With a Key, Tapped]
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9.1 Timing Chart

9.1.1 Power-On Timing

B When the power is turned on

(1) After power-on, it takes about 2.0 seconds until initialization of the servo ampilifier is finished.
(2) Completion of initialization is indicated by activation of servo control ready [S-RDY].
(3) After (2) is verified, the servo-on [S-ON] signal is turned on.

(4) After ready for servo-on [RDY] is turned on, the servo amplifier is ready to operate.

Power Shutoff Power-on
Initialization of amplifier 2.0s.
¥
Servo control ready [S-RDY] OFF ON
Servo-on [S-ON] OFF ON
v
Ready for servo-on [RDY] OFF ON

9-2 Timing Chart
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9.1.2 Each Signal Timing

B Sequence input signal response time
The response time from sequence signal activation to signal recognition inside the servo amplifier

is 2 ms. Leave the sequence input signal turned on for at 1 ms or more.

CONT signal OFF ON
(sequence input signal)
> “— 2ms
Recognition by servo
amplifier OFF ON
[Example] Deviation clear signal
Deviation clear (50) OFF ON OFF

> < 2ms

Position deviation amount A A pulses 0 pulses

Zero deviation (23) G ON

3 <

2ms

Pulse command

Can be input May not be input Can be input

Timing Chart 9-3
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9.1.3 Control Mode Selection Timing

Transition time for each control mode is 2 ms.

After issuing a selection signal, wait for 2 ms or more before issuing next commands.

[Example] Switching from position control to speed control

PA01_01 (control mode selection)

Control mode

Manual forward rotation [FWD]

Speed command voltage

OFF ON
‘2 ms
Position Speed
control control
OFF ON
2ms
May not be input Can be input

9.1.4 Alarm Reset Timing

After an alarm occurs, it takes about 0.5 ms until alarm detection output.

It takes about 1.5 ms or 80 ms* after an alarm reset signal is issued until the alarm is actually removed.

Alarm Normal Alarm occurrence Normal

1.5 ms/80 ms*
Alarm reset o= ON o=
Servo-on [S-ON] ON
Ready for servo-on 0-5ms, 1.5 ms/80 ms*
[RDY] ON OFF ON
Servo alarm detection
(normally open contact) OFF ON OFF
Servo alarm detection
(normally closed contact) ON OFF ON

9-4  Timing Chart
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9.2 Overload Characteristic

The detection time and load factor characteristics until an overload alarm (OL1/OL2) occurs are

indicated by rotation speed.

9.2.1 GYB/GYC/GYS Motor

(1) In case of operation at rated rotation speed (3000 r/min)
Target capacity: all capacities® *Other than 0.4 kW

1000 F—=————=

o) l
o l
IS |
=100 | |
C L _
S -
B r-| —=— OL1alarm
[0]
3 | | —— OL2alarm
S ‘
© | |
S 10 F P
| - - - - - - [------__
o [ L
1 z z . z .
0 50 100 150 200 250 300

Load factor [%]

(2) In case of operation at maximum rotation speed (6000 r/min)
Target capacity: 0.05 kW to 0.75 kW* *Other than 0.4 kW

1000 S ——
@ S T S R B
o |
E Poooooe-
§ 100 f i
k3] F-
i) r-| —=— OL1alarm
3 -
£ | | —a— OL2alarm
©
a |
1 10 |
O ”"""T*"""T 77777777777777777777777777777

1 z z

0 50 100 150 200 250 300

Load factor [%]

Overload Characteristic 9-5
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(3) In case of operation at max. rotation speed (5000 r/min)

Target capacity: 1.0 kW or more

1000 :
N R o
Q |
£ |
c 100 :
S - |
2 -1 —=—OL1 alarm
g |
= | |  —*—O0L2alarm
kS |
@© 10 ‘
4 [0 oo
(@ I C T

1 k

0 50 100 150 200 250 300
Load factor [%]
* Overload characteristics of 0.4 kW 1000 ———— : :
- When operated with rated speed _ [ SRR
.ﬂ |
(3000 [r/min]) o |
=100 |
=y =
2 | -—=—OL1alarm |-
3 C
k) | —4—OL2alarm
© T
E 1o o [ . X
© +
© ,,,,,,% ,,,,,,,,,,,,,,,,,,,,,,,,,
|
o l
] :
0 50 100
+ When operated with max. speed 1000 ‘
(6000 [r/min]) !
@ ]
o l
E 100 | |
S F| —=—OL1alarm |
:‘7)3 i —4—QL2 alarm
g ;
E 10 ;:::::;‘r::::: ,,,,,,,
§ F----c-tdc-cc-coc-odoczoocockzczozzzdzzz-c®
© l l l l l
-
o l l l l l
; : : : : :
0 50 100 150 200 250

Load factor [%]

300

Note) The OL1 alarm detection time is 15 [r/min] or more. The alarm time will be detected in shorter

time (0.25sec/300%) if the motor is stopped due to machine entanglement or other reasons

resulting in overload.

9-6 Overload Characteristic
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9.2.2 GYH Motor

(1) In case of operation at rated rotation speed (2000 r/min)

Target capacity: 1.0 kW to 3.0 kW

—A&—OL2 alarm

1000

100

[s] swn uonosiep wuee 10

150 200 250 300

Load factor [%]

50

£
E
=
o
S
el
Q
gl
o)
@
o3
®
c
el
=
©
o
o
—_
%
@
g
-
5]
C
e
=
@
—
@
%
o
—
o
@
®
@
o
c

2
S
™
o
L
2
<
~
<
=
%)
@
o
@
O
—
3
o
—
©
T

()

[s] swi uonosyep wiee 10

150 200 250 300
Load factor [%]

100

50
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(3) In case of operation at rated rotation speed (2000 r/min)

Target capacity: 4.0 kW to 7.0 kW

—®—OQL1 alarm
~—4—OL2 alarm

[s] swn uonosiep wiee 10

200 250 300

150

Load factor [%]

100

50

(4) In case of operation at max. rotation speed (2500 r/min)

Target capacity: 4.0 kW to 7.0 kW

—®— QL1 alarm

10

[s] swny uonosyep wiere 10

150 200 250 300
Load factor [%]

100

50

9-8 Overload Characteristic
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9.2.3 GYG Motor

(1) In case of operation at rated rotation speed (1500/2000 r/min)

1000 E— -
@ . I
) l l
IS | |
= 100 F | |
[
2 ro1 —=—O0L1alarm
8 o
3 | |  —#*—OL2alarm
g | |
0 10 p________v________ Lo\ ______v__________.=u_
©c e |
- g i
© | |

-I 1 1
0 50 100 150 200 250 300
Load factor [%]

(2) In case of operation at max. rotation speed (3000 r/min)

OL alarm detection time [s]

1000

100

—_
o

—=—QL1 alarm

—a—OL2 alarm

150
Load factor [%]

300

9-9
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9.3 Power Supply Capacity and Generated Loss

Power supply
capacity

Power

Loss in amplifier (Qamp)

consumption (P)

Loss in motor (Qmot)

[kVA]

Power . .
Rated . ) Power Loss in Loss in
. Servo amplifier Capacity| supply . e
rotation model Servomotor model (kW] | capacity consumption|  amplifier motor
speed [KVA] (P) [kW] | (Qamp) [kW] | (Qmot) [kW]
GY[I500D5-0002 | 0.05 0.1 0.074 0.018 0.006
RYH201F5-VV2| GYO101D5-002 0.1 0.2 0.13 0.021 0.011
GY[J201D5-0002 0.2 0.4 0.25 0.027 0.022
RYH401F5-VV2 | GYdJ401D5-002 0.4 0.8 0.48 0.038 0.044
son0 (VB o0s 003 | 1o | 2o | 12 | oors | oir
[rimin] | RYH152FS-VW2 "oy Bs2p5-002 | 1.5 2.9 18 0.103 0.17
RYH202F5-VV2 | GY[J202D5-002 2.0 3.9 2.4 0.13 0.22
RYH302F5-VV2 | GY[d302D5-002 3.0 5.9 3.5 0.19 0.33
RYH402F5-VV2 | GY[J402D5-002 4.0 7.8 4.7 0.25 0.44
RYH502F5-VV2 | GYO502D5-002 5.0 9.8 5.9 0.31 0.56
GY[501C5-0002 0.5 1.0 0.6 0.044 0.056
RYH751F5-VV2| GyO751C5-002 | 0.75 1.5 0.89 0.059 0.083
GYH102C6-[112 1.0 2.0 1.2 0.073 0.11
GY[J102C5-002 1.0 2.0 1.2 0.073 0.11
GY[152C5-002 1.5 2.9 1.8 0.103 0.17
2000 RYH152F5-VV2 GYH152C6-[1[12 1.5 2.9 1.8 0.103 0.17
[r/min] GYH202C6-[1[12 2.0 3.9 2.4 0.13 0.22
GY[J202C5-002 2.0 3.9 2.4 0.13 0.22
RYH202F5-VV2 GYH302C6-[1[12 3.0 5.9 3.5 0.19 0.33
RYH302F5-vV2 | GYH402C6-1[12 4.0 7.8 4.7 0.25 0.44
RYH402F5-vVW2 | GYH552C6-1[12 5.5 10.7 6.4 0.34 0.61
RYH502F5-VV2 | GYH702C6-1[12 7.0 13.7 8.2 0.42 0.78
1500 RYH751F5-vVv2 | GYO501B5-0002 0.5 1.0 0.6 0.044 0.056
[r/min] RYH152F5-vv2 | GY851B5-0002 | 0.85 1.7 1.0 0.065 0.094
RYH202F5-vVv2 | GY[D132B5-0002 1.3 2.6 1.5 0.091 0.14

9-10 Power Supply Capacity and Generated Loss
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9.4 Inrush Current

The allowable inrush current of the servo amplifier is specified below.

Servo amplifier model Inrush current [A]

RYH201F5-VV2

RYH401F5-VV2

7.2

RYH751F5-VV2
RYH152F5-VV2
RYH202F5-VV2

23.5
RYH302F5-VV2
RYH402F5-VV2

34.4

RYH502F5-VV2

+ The inrush current indicates the maximum peak current.

Inrush Current 9-11
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9.5 Bending Strength of Cable

The bending life of the cable used at a bending radius larger than the recommended bending radius R
of 60 mm is 5,000,000 cycles or over when tested under the following conditions.
<Testing conditions>

(1) Use testing apparatus shown in the figure below to cause the cable to be bent in a traveling
distance L of 300 mm.

(2) Count each reciprocal test cycle. Count the bending frequency until conductors are broken.

Traveling distance L=300 mm

//'/// \‘
// // g R R\
/ // Bending \\w
[/ / radius [

| R=60mm | |
e

RN NN Fixed end
\\ \\, V\\ A \ /
N R "
\\ N ~ N
e / s / L / S

Not The cable life depends largely on the handling method. The bending life is a
Q € | reference value for the testing conditions specified above.
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CHAPTER 10 PERIPHERAL EQUIPMENT

10.1 Overall Configuration of Peripheral Equipment

MCCB/ELCB

Install in the primary circuit (power supply circuit) of the servo
amplifier to protect the servo amplifier against damage caused
by power switching or short circuiting current.

Insert the electromagnetic contactor between MCCB/ELCB and
AC reactor if one is to be used.

AC reactor
Install for large power supply
capacities, imbalance in the @
source voltage, and suppression
L of harmonics, RS-485 cable
Power filter
OO0 O Install to suppress harmonics in the
i power supply circuit and to protect the
Surge absorber servo amplifier against surges and
This equipment protects the servo noises in the power Suprily.
amplifier from lightning surge. /\}?
%: \
Ty =/ 0|

5
D

Sequence /O cable @

Encoder cable

1 0 "‘
=38 )

—X

©)

T T T

9107

’W
}3"7

External regenerative
resistor (option)

@

Servomotor

Wiring connectors do not come with the servo amplifier or servomotor.
Prepare the necessary option cable or connector Kit.

10-2 Overall Configuration of Peripheral Equipment
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10.2 Cable Size

B  Main circuit section

600 V class 2 vinyl cable, or 600 V polyethylene insulated cable (HIV cable)
When compared with the IV cable, the cable size is smaller and the cable is superior in
flexibility and the maximum allowable temperature as an insulated cable is as high as 75°C.
Therefore this cable is used both for the main circuit and for the control circuit.
However, if the cable is used for the control circuit, the wiring distance must be short and the

cable must be twisted.

600 V cross linked polyethylene insulated cable (CV cable)
Mainly used for the main circuit and grounding circuit. When compared with the IV and HIV
cables, the cable size is smaller and the cable is superior in flexibility. Due to these features,
the cable is used for higher ambient temperatures (50°C, etc.), reduced cable space,
improved actuation efficiency, etc. The maximum allowable temperature as an insulated cable
is 90°C.
[Example]:BOARDLEX made by FURUKAWA ELECTRIC

B Control circuit section

Twisted shielded cable for electronic and electric devices
Used for control circuits. Use this cable for applications susceptible to (potential) radiant noise
and inductive noise. The cable has a large shielding effect. Even inside panels, use this cable
without fail if the wiring distance is long.
[Example]: BEAMEX S shielded cable XEBV or XEWV made by FURUKAWA ELECTRIC

Encoder section

The encoder cable of the servomotor is a composite 2C (cable), 2P (pair) shielded cable

housing different cable sizes shown below.
Cross linked polyethylene vinyl sheath cable for robot travel (composite cable) (DAIDEN Co., Ltd.)

RMCV-SB-A (UL2464) AWGH#25/2P+AWGH#23/2C (wiring length < 10 m)
RMCV-SB-A (UL2464) AWG#25/2P+AWGH#17/2C (10 m < wiring length < 50 m)

Cable Size 10-3
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10.2.1 Main Circuit Section Cable Size

The following cable sizes are recommended for parts (1), (2), (3) and (4) specified on page 10-2.

B Single-phase 200 V

Recommended cable size [mmz]
Rated (1) Power supply (L1,L2,L3) , .
rotation | Capacity |~ (3) Motor power (U,V, W) @) '?sgﬁ”ggtz“’;gg)'smr
speed kW] (4) Earthing (E) ’ ’
[r/min] N o o 0
75[°C] 90[°C] 75[°C] 90[°C]
(HIV) (CV) (HIV) (CV)
0.05
3000 to
0.75
1.25 0.75 1.25 0.75
0.5
2000
0.75
1500 0.5

10-4 Cable Size
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3-phase 200 V

Recommended cable size [mm?]
Rated (1) Power supply (L1,L2,L3) : ;
rotaion Capacity (3) Motor power (U,V,W) ) I?sg?ngggvzgg)lstor
speed [kW] (4) Earthing (E) ’ ’
[r/min] 5 o o N
75 [°C] 90 [*C] 75 [°C] 90 [*C]
(HIV) (CV) (HIV) (CV)
0.05
to 1.25
1.0 0.75
1.5
3000 20 2.0
3.0 1.25
4.0 2.0
3.5
5.0 3.5
0.5
to 1.25
1.
0 0.75
15 1.25 1.25
2000 2.0 20
3.0 1.25
4.0 35 2.0
5.5 5.5 3.5
7.0 8.0 5.5
0.5
1500 to 1.25 0.75
1.3

Cable Size 10-5
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10.2.2 Encoder Cable

Use the specified shield cable for encoder wiring of the servomotor.
The optional cable for the servomotor is a UL-rated cable having bend resistance.
Use a regular twisted pair batch shield cable if the servomotor and cable do not move.
B Cross linked polyethylene vinyl sheath cable for robot travel (flame-resistant) (Daiden
Co., Ltd.)
RMCV-SB AWGH#25/2P + AWG#23/2C or AWG#23/3P
(For 10 m or smaller wiring length)
RMCV-SB AWGH#25/2P + AWG#17/2C or its equivalent

(For wiring lengths < 10 m and < 50 m)

The relationship between AWG and mm is shown below.

Gauge Sl unit Inch unit
AWG | infmmy | Dameter %‘E Diameter | _ Cross
16 1.25 1.291 1.309 50.82 2583
17 - 1.150 1.037 45.26 2048
18 - 1.024 0.8226 40.30 1624
19 - 0.9116 0.6529 35.89 1288
20 - 0.8118 0.5174 31.96 1021
21 - 0.7299 0.4105 28.46 810.0
22 - 0.6438 0.3256 25.35 642.6
23 - 0.5733 0.2518 22.57 509.4
24 - 0.5106 0.2024 20.10 404.0
25 - 0.4547 0.1623 17.90 320.4

10-6 Cable Size
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10.2.3 How to Calculate the Servo Amplifier Input Current

Calculate the servo amplifier input current in the following equation to select peripheral equipment.
Formula

Input current (single-phase 200 V): lin = (Po + Pi) / (Vac x 1.35 x namp x nmot) x 1.27 x /3

Input current (3-phase 200 V): lin = (Po + Pi) / (Vac x 1.35 x namp x nmot) x 1.27

namp (amplifier efficiency) = 0.95 and nmot (motor efficiency) = 0.90 are common among all

models.

B Single-phase 200 V

[Srs)ri?n] EkV?/)] $as (Pi) ([,T]) equipment
vl W] (linx1.5) [A]
3000 0.2 2.4 3.6
04 4.7 71
180* 15
0.75 8.6 13.0
0.5 5.8 8.7
2000
0.75 8.6 13.0
1500 0.5 5.8 8.7

*-10% of 200 V

Cable Size 10-7
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B 3-phase 200V

Rated rotation Capacity | Input voltage I:Leggjrlnpct)ivg ﬁr Input current Selér;%l;;cgfn'peenrti;zreral
speed (Po) (Vac) (Pi)p (lin) equipment
[r/min] (kW] V] Wi (Al (linx1.5) [A]
0.05 0.4 0.6
0.1 0.7 1.1
0.2 1.4 2.1
0.4 2.7 4.0
0.75 5.0 7.4
3000 1.0 6.6 9.8
1.5 9.8 14.7
2.0 13.0 19.5
3.0 19.5 29.3
4.0 26.0 39.0
5.0 325 48.7
0.5 170* 15 3.3 5.0
0.75 5.0 7.4
1.0 6.6 9.8
15 9.8 14.7
2000 2.0 13.0 19.5
30 19.5 29.3
4.0 26.0 39.0
55 35.7 53.5
70 45.4 68.1
0.5 3.3 5.0
1500 0.85 5.6 8.4
1.3 8.5 12.8

* _15% of 200 V

10.2.4 Conditions for Selecting Peripheral Equipment of Servo
Amplifier

B To select peripheral equipment for a single servo amplifier

Obtain "1.5 times" the input current (lin) obtained above.

B To select peripheral equipment for two or more servo amplifiers
Multiply "1.5 times" the sum of the input currents (lin) of all servo amplifiers.
[Example] In case of two 200 W units and three 400 W units (In case of single-phase 200 V)
I={(2.4x2)+(4.7%x3)}x1.5=2835A
Select peripheral equipment having 28.35 A or a larger rated current.

10-8 Cable Size
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10.3 MCCB/ELCB (Molded Case Circuit Breaker/Earth
Leakage Breaker)

Install MCCB (molded case circuit breaker) or ELCB (earth leakage breaker) in the primary circuit
(power supply circuit) of the servo amplifier to protect the servo amplifier against losses caused by
the power switching current and short circuit current. Models for a single servo amplifier are
described here. Because the servo amplifier is provided with protective functions against output

circuits such as the overcurrent, protective devices such as the thermal relay are unnecessary.

Models of molded case circuit breaker and earth leakage breaker

B Single-phase 200 V

Rated rotation . ELCB
speed [r/min] Capacity [kW] MCCB (Sensed current: 30 mA)
00'015 BW32AAG-2P/3 EW32AAG-2P/3
3000 0.2 BW32AAG-2P/5 EW32AAG-2P/5
0.4 BW32AAG-2P/10 EW32AAG-2P/10
0.75 BW32AAG-2P/15 EW32AAG-2P/15
2000 0.5 BW32AAG-2P/10 EW32AAG-2P/10
0.75 BW32AAG-2P/15 EW32AAG-2P/15
1500 0.5 BW32AAG-2P/10 EW32AAG-2P/10

MCCB/ELCB (Molded Case Circuit Breaker/Earth Leakage Breaker)

Made by Fuiji Electric FA Components & Systems

10-9
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B 3-phase 200V

F:zfee:dr[c:ﬁtlig? Capacity [kW] MCCB (Sensed EJLniit: 30 mA)
0.05
0.1 BW32AAG-3P/3 EW32AAG-3P/3
0.2
0.4 BW32AAG-3P/5 EW32AAG-3P/5
0.75 BW32AAG-3P/10 EW32AAG-3P/10
3000 1.0 BW32AAG-3P/15 EW32AAG-3P/15
1.5 BW32AAG-3P/20 EW32AAG-3P/20
2.0 BW32AAG-3P/30 EW32AAG-3P/30
3.0 BW32AAG-3P/40 EW32AAG-3P/40
28 BW50AAG-3P/50 EW50AAG-3P/50
0.5
0.75 BW32AAG-3P/10 EW32AAG-3P/10
1.0 BW32AAG-3P/15 EW32AAG-3P/15
1.5 BW32AAG-3P/20 EW32AAG-3P/20
2000 2.0 BW32AAG-3P/30 EW32AAG-3P/30
3.0 BW50AAG-3P/40 EW50AAG-3P/40
4.0 BW50AAG-3P/50 EW50AAG-3P/50
55 BW100AAG-3P/60 EW100AAG-3P/60
7.0 BW100AAG-3P/75 EW100AAG-3P/75
0.5
1500 0.85 BW32AAG-3P/10 EW32AAG-3P/10
1.3 BW32AAG-3P/15 EW32AAG-3P/15

Made by Fuiji Electric FA Components & Systems
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10.4 Electromagnetic Contactor

Connect the electromagnetic contactor to disconnect the servo amplifier from the power supply with
an external signal or to turn the power on or off from a remote operation panel.

The model is to turn the primary circuit of a single servo amplifier of 500 kVA or less power
capacities with the designated cable size and 20 m or less wiring length.

If the power supply capacity exceeds 500 kVA, connect an AC reactor.

Models of electromagnetic contactor

B Single-phase 200 V M 3-phase 200V
Rated rotation Capacity Magnetic Rated rotation Capacity Magnetic
speed [r/min] [kW] contactor speed [r/min] [kw] contactor
0.05 0.05
0.1 0.1
SC-03
3000 0.2 0.2 SC-03
0.4 0.4
0.75 SC-0 0.75
- 3000 1.0
2000 00.755 SS%OOS 1.5
' - ' SC-4-1
1500 0.5 SC-03 20
Made by Fuji Electric FA Components & Systems 3.0 SC-N1
4.0 SC-N2
5.0
0.5
0.75 SC-03
1.0
1.5
SC-4-1
2000 20
3.0 SC-N1
4.0 SC-N2
5.5
7.0 SC-N2S
0.5
1500 0.85 SC-03
1.3 SC-0

Made by Fuiji Electric FA Components & Systems

Electromagnetic Contactor 10-11
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10.5 Surge Absorber

B For protection from lightning surge
Install a surge absorber to protect servo system from the surge approaching from the power
line (induced lightning surge).

Serge absorber absorbs lightning surge, preventing malfunction or damage of a servo
system.

Recommendation [Soshin Electric product]
Single phase: LT-C12G801WS *
Three-phase: LT-C32G801WS

* The product for single phase has no L2 terminals.

<External dimensions> <Internalgi BED Word.Picture. 8

o o O O 4|_—3—|ﬁ—l—|_—17
w0
Operation o *
display windows

4)4‘5 4"’2 L t
L3 L2 |:|/ Grounding terminal Tem peratu re
fuse
Vinyl electric cables D D D L1 D

mﬂ ZnO element
Discharge gap
-
30 I =

}

W For protection from open/close surge of peripheral equipment

To install a surge absorber to peripheral equipment (electromagnetic contactor, solenoid,
electromagnetic brake, etc.) of the servo ampilifier, use the following one.

When an inductive load such as the clutch and solenoid is turned off, a counter electromotive

force of several hundreds or several thousands of volts [V] is generated. The surge absorber
suppresses the surge voltage.

For DC devices, install a diode to suppress the surge voltage.

10-12 Surge Absorber



CHAPTER 10 PERIPHERAL EQUIPMENT

Control relay, etc.
Model: S1-B-0 (made by OKAYA ELECTRIC INDUSTRIES)

| 300 401|201
T —
21.5
‘JL —

Electromagnetic contactor, etc.
Model: S2-A-0 (made by OKAYA ELECTRIC INDUSTRIES)

[mm]

|
40+ 1—h—30+1—

L 300
==
[mm]

Applicable to 250 VAC or less voltages

A non-inductive capacitor and a non-inductive resistor are connected in series and filled in
epoxy resin.

S1-B-0:200 Q (1/2 W)+0.1 uF

S2-A-0:500 Q (1/2 W)+0.2 u F

— s1-B-0
0.1 uF—200 Q
— % vac B The purpose of the surge
absorber is suppression of the
Prelminary 200 O Mountng surge voltage.
treatment (flame retardant construction) 9
+ Protection in AC circuit + Protection in DC circuit
C-R circuit Diode
(Protection of the DC circuit is also provided.) (Be aware of the orientation of the diode.)

loes o
T ——

Surge Absorber 10-13
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10.6 Power Filter

The servo amplifier performs high frequency switching under PWM control similarly to
general-purpose inverters. Therefore radiant noise, conductive noise and so on may give effect on
peripheral equipment.

The following method is effective as a countermeasure.

Radio
Radiant noise.#7
Power transformer < Servomotor
Power X\ 7T o
Servo amplifier M
supply ;
7 i -— -
’ 1 ' 1
! | AN
i / i NS
Conductive ! e
noise ! Static induction -t Electromagnetic induction noise
[

noise i ey mey
, .

1 A '>\ 4

H RYAY;

1 1 4 s

H H

H i

]

|

{
\
\A

~> Measuring

instrument Sensor

Electronic
device

(1) House the servo amplifier in an iron (conductive) control panel and ground the control panel.
Do not install a PC or measuring instrument nearby.

(2) If devices connected to the same power supply are affected, install a power filter in the primary
circuit of the servo amplifier.
If devices in different power supplies are affected, install an obstruction wave preventive
transformer (TRAFY).

(3) Route cables between the servo amplifier and servomotor in a conductive duct and ground the
duct (multi-point grounding allowed).

(4) Use a grounding cable as thick and short as possible.
Connect the grounding cable directly from the copper bar to individual device (do not use a
jumper cable). A twisted or net cable has a larger effect.

(5) Never connect the following signals.

G dina terminal >< 0V of +12 to 24 VDC X + 0 V of encoder power supply
rounding termina .

9 — | power supply for sequence| —— 0V of analog command
FG (Frame ground) 1o voltage

(6) Do not tie the main circuit cable and control circuit cable together. Do not route these cables in
parallel.
Main circuit: Commercial power supply, motor power cable between servo amplifier and
servomotor
Control circuit: +24 VDC or less voltage signal cable
Servomotor encoder cable

(7) Use an obstruction wave preventive transformer (TRAFY) to connect 100 V devices (such as the
programmable logic controller and general-purpose PC) to the 200 V power supply.
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@)

TRAFY X X PLC

(2)| Power E
filter

()| servo E
amplifier

‘ ‘ ‘ Copper bar
: \ §)

=t “4)

Numbers (1), (2), ... in the figure indicate the paragraph number given on the previous page.

Models of power filter

B In case of single-phase 200 V M In case of 3-phase 200 V
Z’;Le: drﬁ,ﬁ:g? Ca[E\E;\f]ity Power filter ngg d?rﬁiig? CTE\‘;"\;:]IW Power filter

0.05 0.05
0.1 RNFTC06-20 0.1 RNETC06-20

3000 0.2 0.2

0.4 RNFTC10-20 0.4
0.75 RNFTC20-20 0.75 RNETC10-20

2000 0.5 RNFTC10-20 3000 1.0
0.75 RNFTC20-20 1.5 RNEFTC20-20

1500 0.5 RNFTC10-20 2.0
Made by Fuiji Electric Technica 3.0 RNFTC30-20
4.0 RNFTC50-20

The purpose of the power filter is suppression 5.0
. . 0.5 RNFTC06-20

of high frequency voltage fluctuation caused by

the servo amplifier in the commercial power 0.75 RNFTC10-20

supply. 1.0
Because the filter effect is bi-directional, the 1.5 RNFTC20-20

servo amplifier is also protected against high 2000 2.0
frequency voltage fluctuation in the power 3.0 RNFTC30-20
supply. 4.0 RNFTC50-20
5.5 RNFMC60-20
7.0 RNFMC75-20
0.5 RNFTC06-20
1500 0.85 RNFTC10-20
1.3 RNFTC20-20

Made by Fuji Electric Technica
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10.7 AC Reactor

Connect an AC reactor in following cases.

(1)

(2)

3)

Large power supply capacity

With power supply capacities exceeding 500 kVA, the power-on input current fed to the servo
amplifier may become too large and cause damage to the internal rectifying diode.

(The power supply capacity depends on the 20 m wiring length and the designated cable size.)

Imbalance in source voltage
If there is imbalance in the source voltage, the current gathers to the phase of a higher voltage.
Connect the AC reactor if the ratio of voltage imbalance is 3% or above.

i . (Max. voltage [V]) - (Min. voltage [V])
(Ratio of power supply imbalance) = x 100

(Average voltage of threV])

Insert an AC reactor to balance the input current among phases. The AC reactor also provides
protection against loss of source voltage or similar hazards.

Suppression of harmonics

The servo amplifier generates harmonics currents because it is a capacitor input type. The AC
reactor suppresses current distortion in the power supply system, protecting devices in the same
system against damage. Imbalance in the source voltage increases harmonics currents.

Insert an AC reactor in the primary circuit of the servo amplifier. Heat generation is caused with
types of a small rated conductive current, and the suppression effect is reduced with types of a
large rated conductive current.
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Model of AC reactor

B Single-phase 200 V

Rated rotation Capacity
speed [r/min] W] AC reactor
0.05 ACR2-04 A
0.1
3000 0.2 ACR2-0.75 A
04 ACR2-1.5A
0.75 ACR2-2.2 A
. ACR2-1.5A
2000 05 CR2-1.5
0.75 ACR2-2.2 A
1500 0.5 ACR2-1.5A

B 3-phase 200 V

CHAPTER 10 PERIPHERAL EQUIPMENT

zz;e: drfr}i:'iﬁ]n C?E\?\thy AC reactor
0.05
0.1 ACR2-0.4 A
0.2
0.4 ACR2-0.75 A
0.75 ACR2-1.5A
3000 1.0 ACR2-2.2 A
1.5
2.0 ACR2-3.7 A
3.0 ACR2-5.5 A
4.0 ACR2-7.5A
5.0 ACR2-11A
0.5 ACR2-0.75 A
0.75 ACR2-1.5A
1.0 ACR2-2.2 A
1.5
2000 2.0 ACR2-3.7 A
3.0 ACR2-5.5A
4.0 ACR2-7.5A
5.5 ACR2-11A
7.0 ACR2-15A
0.5 ACR2-0.75 A
1500 0.85 ACR2-1.5 A
1.3 ACR2-2.2 A

AC Reactor
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B Harmonics suppression measures

1. All servo amplifier models are applicable to the "guideline of harmonics suppression measures for
high voltage or extra high voltage consumers" if they are used at a specific consumer. If you are a
consumer to whom the guideline is applicable, calculate the equivalent capacity and harmonics
outflow current and, if the harmonics current exceeds the limit predetermined for the contract
wattage, take adequate countermeasures. (For details, refer to JEM-TR225.)

2. The servo amplifier was excluded from the target of "guideline of harmonics suppression
measures for electric appliances and general-purpose products" in January 2004. However,
JEMA prepares a JEMA technical document in the view point of educating general harmonics
suppression measures. It is recommended to take harmonics suppression measures of the
discrete device as far as possible. (For details, refer to JEM-TR227.)

Source: The Japan Electrical Manufacturers' Association (JEMA)

Limitations set in the guideline for harmonics suppression measures are satisfied if the servo
amplifier is connected with an AC reactor.

*  How to connect the AC reactor
Connect in the primary circuit of the servo amplifier as shown in the figure below.

Servo amplifier
Commercial power supply AC reactor

3-phase 200 V
ouU X0 L1
oV ©_© L2 Purpose of AC reactor
QW Z0 O L3 .
(1) Improvement of input power

factor
(2) Protection against imbalance
in voltage or similar
(3) Harmonics suppression
\_%\ (4) Suppression of power supply

capacity

*

a
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10.8 External Regenerative Resistor

The external regenerative resistor consumes regenerative power generated by the servomotor.
Use an external regenerative resistor if the elevating load is large and the operation frequency is
high.

Built-in External .
Servo amplifier model Regenerative Regenerative re:\irs)f::::l[e Q]
resistor* Resistor
RYH201F5-VVv2 - WSR-401 39 to 180
RYH401F5-VV2 ; (17W/68 Q) 39 to 90
RYH751F5-VV2 20W/40Q WSR-152 13 to 47
RYH152F5-VV2 20W/15Q (50W/15Q) 8.2 to 27
RYH202F5-VV2 . 8.2 to0 20
ASWH2Q 26DO|\3/\;/11 5 Q
RYH302F5-VV2 ( ) 8.2t0 13
RYH402F5-VV2 . 3.9t08.2
6o0W/6 Q (30%\?v2/§ gg )
RYH502F5-VV2 : 3.9t06.8

* The allowable wattage of the built-in regenerative resistor varies according to the ambient
temperature.

Block diagram of main circuit section (Frame 1)
Servo amplifier

External Regenerative RB2

Resistor e
{ RB1

Servomotor

ey

FUSE  Inrush
current

suppression ‘
resistor

Nc_)té Use the external regenerative resistor in the designated set without fail.
i There is a risk of fire.
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Block diagram of main circuit section (frame 2 or higher)

Always disconnect the jumper wire across RB2 to RB3 when connecting the external regenerative

\. RB2

A

resistor.

N RB3 External regenerative
© resistor

External regenerative T.
resistor +
o5 P

— Servomotor
L O_/D—E—l . e

FUSE  Inrush ®
current |
suppression T ‘ Q
resistor

Nc_)té Use the external regenerative resistor in the designated set without fail.
i There is a risk of fire.
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B To connect the optional external regenerative resistor

Perform the wiring and set the parameters shown below so that the servo system is shut off upon

activation (the contact was open) of the thermistor built in the external regenerative resistor.

e  Wiring of thermistor output of external regenerative resistor
+ Connect the wiring to one of the sequence inputs (CONT 1 to 5) of the servo amplifier.

Frame 1 Frame 2 or higher
External regenerative External regenerative
resistor resistor

(Disconnect the
X- jumper wire.)

NG

P(+) RB1 RB2 P(+) RB1 RB2 RB3 N(-)

Servo amplifier

COMIN

1

2 CONT1
3 CONT2
4 CONT3
5
6

Servo amplifier

1 COMIN
2 GONT1
3 CONT2
4 CONT3
CONT4 5
6

CONTS f

Connect the wiring to one of the CONT
signals. (It is wired to CONT3 here.)

CONT4
CONTS

f

Connect the wiring to one of the CONT
signals. (It is wired to CONT3 here.)

e Parameter setting
+ Allocate "34"(external regenerative resistor overheat) to PA3_01 to 05 (allocation to the
connected CONT signal).
- Set PA2_65 (regenerative resistor selection) at "2" (external resistor).

N_t _ |* The external regenerative resistor will become excessively hot in the event of failure
(_) e of the regenerative transistor, possibly causing fire.
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10.9 Optional Equipment

Sequence I/0 cable (Pulse form: Differential)

Model: WSC-D26P02 (Cable length: 2 m)
WSC-D26P03 (Cable length: 3 m)
Applicable range: All models (for CN1)

— ® @]
5 §¢ ———
— © i Mark tube /
W b 3 =

39 L

H Cable color

Pnno. | 1]2]3]|4]5]6]7]8]09]10]11][12]13[15]14]16]17]18

19]20|21] 22| 23] 24 25] 26

Insulator coloriOrange| Gray | White | Yellow| Pink |Orange| Gray | White | Yellow| Pink

Orange| Gray | White

Mark type 1 1 1 1

1 2 2 2 2 2 3

3 3

Mark color |RED|Black|RED|Black| RED|Black| RED|Black| RED

Black| RED

Black| RED

Black| RED

Black| RED|Black| RED|Black| RED|Black| RED

Black| RED|Black

HLength HMTerminal layout

Model L[mm]

wsc-D26P02 | 2000 290

1 13
0 O‘KWN‘O
14 26

wsc-D26P03 | 3000 390

* Contact Fuiji Electric if the cable of lengths other than above is necessary.
- The manufacturer of the connector is subject to change without notice.
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Sequence |/O cable (Pulse form: Open collector)

Model: WSC-D26P02-F (Cable length: 2 m, Power supply: 24 VDC)
Applicable range: All models (for CN1)

] ® @)
5 5 ———

- © i Mark tube /
e Bl 3 ===

39 L 1007

E Cable color

Pinno. | 1 ‘2 3‘4 5‘ 67| 8 9‘10 11‘12 13‘15 14|16 17‘18 19]20 21|22 23|24 25|26
Insulator colorfOrange| Gray | White Yelloy Pink |Orange| Gray | White | Yellow |Pink Orange| Gray | White

Mark type | 1 1 1[5l 2 2 2 2 |28 3 3 3
Mark COlOr RED|Black| RED|Black| RED|Black Black [ RED |Black| RED [Black| RED |Black| RED |Black| RED |Black| RED RED| Black| RED | Black| RED|Black|
HLength B Terminal layout

Model L[mm]

1 13

+200 I I

WSC-D26P02-F | 2000 0 OH < [AARRRRAARERR ? ”O
14 26

* Contact Fuiji Electric if the cable of lengths other than above is necessary.
- The manufacturer of the connector is subject to change without notice.
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Sequence |/O cable (Pulse form: Open collector)

Model: WSC-D26P02 (Cable length: 2 m, Power supply: other than 24 VDC)
Applicable range: All models (for CN1)

] @)
\
@ |
~N —
B (§ é) (@) !
@ M /
rk t
— ﬁ) ark tube
\
!
~ : —
A o I:g D (%é) e ;
39 L 10077
ECable color
Pinno. [1]2]3[4|5][6]7]8]09]10[11]12[13]15]14]16]17]18]19]20]21|22]23|24]25]26
Insulator coloriOrange| Gray | White | Yellow| Pink [Orange| Gray | White | Yellow| Pink |Orange| Gray | White
Mark type 1 1 1 1 1 2 2 2 2 2 3 3 3
Mark color |RED|Black| RED|Black| RED|Black| RED|Black| RED|Black| RED|Black| RED|Black| RED |Black| RED|Black| RED|Black| RED |Black| RED|Black| RED|Black|
ELength H Terminal layout
Model L[mm]
+200
WSC-D26P02 2000 0

°

* Contact Fuiji Electric if the cable of lengths other than above is necessary
- The manufacturer of the connector is subject to change without notice.
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Encoder cable (1)

Model: WSC-P06P02-E to WSC-P06P20-E
Applicable range: GYB,/GYC,/GYS model ... 0.75 kW or less (for CN2)

Servo amplifier connector Servomotor connector
OT="—v 1
SN T ) © ]
N ?2 g 17 =
B L =l o N @ Y
v X - —=
« EIH = o -
N Y
42.5 - L - 47 N
i

B Model and manufacturer

Servo amplifier connector Servomotor connector

Main body of plug housing 54180-0619 Cap 1-172161-9
Plug shell cover 58299-0626 Cap housing 3164551
Socket .
E:ug she;ICIi body & ziiﬂg? ggfg (SIG+. SIG-. BAT+. BATY) 170361-1 (Chain)
ug mold cover B
- - Socket 171637-1 (Chain)
g mold cover (B) 54182-0605 (P5. M5, FG)
Cable clamp 58303-0000 Screw (x2) XPB M2.6x10
Clamp screw 59832-0009 Nut (x2) M2.6
Made by Molex Japan Co., Ltd. Made by Tyco Electronics Amp K.K.
M Cable color
Servo amplifier side 1 2 3 4 5 6 Shell
Servomotor side 7 8 1 2 5 4 3
fo) Blue ©
(1) Red |Black |omange | /= | / | Blue 2
White | White [ o
Cable The cable color is either (1) or (2).
color
el
(2)  |white |Black |Yellow |Brown | Blue | Red | -2
@)
Signal name P5 | M5 | BAT+ | BAT-|SIG+ | SIG- | FG
B Length
Model L [mm]
WSC-P06P02-E 20009
WSC-P06P05-E 5000*°%
WSC-P06P10-E 10000*"%%
WSC-P06P20-E 20000"2°%

¢ The manufacturer of the connector is subject to change without notice.
e The movable cable is used.

/I\ CAUTION

Do not join two or more encoder cables to extend the wiring distance.
Otherwise the voltage drop caused by connector contact resistance will cause sudden
stoppage.
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Encoder cable (2)

Model: WSC-P06P05-C to WSC-P06P20-C

Applicable range: GYG model ... 0.5 to 2.0 kW (for CN2)
GYC model ... 1.0 to 2.0 kW (for CN2)
GYS model ... 1.0 to 5.0 kW (for CN2)

O O

N ©

| E

L 8 ﬂ Model indication ‘
x

2 Connector on servo
Connector on servomotor side =l’_,‘ L amplifier side
b »

B Model and manufacturer Connector on servo
Connector on servomotor side amplifier side
Connector D/MS3108B20-29S Main body of plug housing 54180-0619
Cable clamp MS3057-12A Plug shell cover 58299-0626

Made by Daiichi Denshi Kogyo Plug shell body 58300-0626
Plug mold cover (A) 54181-0615
Plug mold cover (B) 54182-0605
Cable clamp 58303-0000
Clamp screw 59832-0009
Made by Molex Japan
M Cable cover | Servomotor side H G T S (o} D
Servo amplifier side 1 2 3 4 5 6
) Light
Orange/ | Light
Cable (1) Red Black | Orange white blue bl#.e/ The cable cover is either (1) or (2).
Color white
(2) White | Black | Yellow | Brown | Red Blue
M Length | Model L[mm]
WSC-P06P05-C 5000 **%
WSC-P06P10-C 10000*"%%
WSC-P06P20-C 200002

¢ The manufacturer of the connector is subject to change without notice.
e The movable cable is used.

/N CAUTION

Do not join two or more encoder cables to extend the wiring distance.
Otherwise the voltage drop caused by connector contact resistance will cause sudden
stoppage.
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Model: WSC-M04P02-E to WSC-M04P20-E
Applicable range: GYB,/GYC,“GYS model ... 0.75 kW or less (for CN2)

Servo amplifier side

Servomotor connector

=)
»

[=;
A
|:§ i
L]

2
AE]

11.8

A
[
Y

23.7

A
v

M Model and manufacturer

W Cable color

A

Servomotor connector

Cap housing

172159-9

Socket

1703621

Servo amplifier side ] v W E

Servomotor side 1 2 3

Cable color Red | White |Black G'Een
yellow

Signal name u v W E

W Length

Model L [mm]

WSC-M04P02-E 2000+209

WSC-M04P05-E 5000+509

WSC-M04P10-E 100001009

WSC-M04P20-E 200002009

Made by Tyco Electronics Amp K.K.

e The manufacturer of the connector is subject to change without notice.

e The movable cable is used.
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Brake cable

Model: WSC-M02P02-E to WSC-M02P20-E
Applicable range: GYB, GYC,/GYS model ... 0.75 kW or less  (with brake)

Control device side Servomotor connector

Cable size: AWG#19x2

Cx m
e T T

B
B Model and manufacturer
Servomotor connector
Cap housing 172157-9
Socket 170362-1
Made by Tyco Electronics Amp K.K.
H Cable color
Control device side - -
Servomotor side 1
Cable color Red |Black
Signal name B B
M Length
Model L [mm]
WSC-M02P02-E 2000+209
WSC-M02P05-E 5000+509
WSC-MO2P10-E 10000+1009
WSC-M02P20-E 20000+2000

e The manufacturer of the connector is subject to change without notice.
e The movable cable is used.
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Sequence /O connector kit

Model: WSK-D26P
Applicable range: All models

B Model and manufacturer

Unit: [mm] Soldered plug 10126-3000VE
Shell kit 10326-52A0-008

Made by Sumitomo 3M

M External Dimension

10

25.8 14

f ) M Terminal layout I ———13
3l
=™ [/ — ]
— =2l e ®
= I\
ol o
37.2 12.7

¢ The model of the connector kit is different from that of the optional cable.
e The manufacturer of the connector is subject to change without notice.

Encoder connector kit (Amplifier side)

Model: WSK-PO6P-M
Applicable range: All models

H External Dimension B Model and manufacturer
Unit: [mm]

Main body of plug housing 54180-0619

425 ;ga:» ” Plug shell cover 58299-0626

\ : Plug shell body 58300-0626

‘ Plug mold cover (A) 54181-0615

T T ="X"—/ | = Plug mold cover (B) 54182-0605

© = 3 -~ Cable clamp 58303-0000

> Jl e "

* I e * Clamp screw 59832-0009

1= r—N_1 =1 07.8 Made by Molex Japan

(eI

e The model of the connector kit is different from that of the optional cable.
e The manufacturer of the connector is subject to change without notice.
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Encoder connector kit (Motor side)

Model: WSK-P0O9P-D
Applicable range: GYB,”GYC,GYS model ... 0.75 kW or less

M External Dimension Unit: [mm] B Model and manufacturer
| 47 | Cap 1-172161-9
- “ Cap cover 316455-1
= — Socket 170365-1(bu k)
@ 4 (SIG+,SIG-,BAT+,BAT-FG) | 170361-1(chain)
=2 g= Socket 170366-1(bulk)
@ Y (P5,M5) 170637-1(chain)
~ Screw (x2) XPB M2.6x10
8 Nut (x2) M2.6
el le Made by Tyco Electronics Amp K.K.
] . M Terminal layout
- 4 _ED I st
o [ ] ©| = 3] 2]
IR ‘4 v ] g : ‘71 il
]
ﬂ:r,

* The model of the connector kit is different from that of the optional cable.
¢ The manufacturer of the connector is subject to change without notice.

Encoder connector kit (Motor side)

Model: WSK-P0O6P-C

Applicable range: GYG model ... 0.5 to 2.0 kW
GYC model ... 1.0 to 2.0 kW
GYS model ... 1.0 to 5.0 kW

W External dimension B Model and manufacturer
Groove
position Unit: [mm] Connector D/MS3108B20-29S

Cable clamp MS3057-12A
Made by Daiichi Denshi Kogyo

- 37.3 >
L
(INNNEENNREEAN]
[(NNNRNNRARNE]
H|P5
Rubber bushing G vs
81
T C | SIG+
373 D | SIG—
i T | BAT+
S |BAT—
¢——— 70.9 ——»

® The connector model is different from that of the option cable.
¢ The manufacturer of the connector is subject to change without notice.

Recommended connector kit (motor side) for GYH type motor encoder wiring

Applicable range : GYH type----1.0to 7.0 kW
EModel and manufacturer

L-shaped clamp MS3108B20-18S

Cable clamp MS3057-12A

Made by Daiichi Denshi Kogyo
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Power supply and motor power conncetor (Amplifier side)

Model: WSK-S06P-F

Applicable range: GYB,”GYC,GYS model- - - - 0.4 [kW]or less

mExternal Dimension
A3 A2 M

®Model and manufacturer

i ooo Connector 06JFAT-SAXYGG-F-KK
Open tool J-FAT-OT
8 [ J.S.T. Mfg. Co., Ltd.
Y ood .
e BTerminal layout
A ﬁﬂﬁﬂﬁ - < Symbol | Terminal Symbol | Terminal
=5 A1 L1 B1 U
S K H A2 L2 B2 v
“ H A3 L3 B3 W
Y |
- (28.7) >
Power supply conncetor (Amplifier side)
Model: WSK-S03P-F
Applicable range: GYB model- - - -0.75 kW
GYG model----0.5to0 2.0 kW
GYC model----0.75to 2.0 kW
GYS model:---0.75 to 3.0 kW
EExternal Dimension EModel and manufacturer
il Connector 03JFAT-SAXGSA-L
0 _ I _ i Open tool J-FAT-OT
3n2n1
| ﬂ J.S.T. Mfg. Co., Ltd.
o mTerminal layout
(Srzri] = Pin no. 1 2 3
| - 9 Name L1 | L2 | L3
[  Z
|
25.1 29

Recommended RYH type (frame 3) /UL standard compatible power supply

connector (amplifier side)

Applicable range: GYH type- - -
GYG type*---
GYC type: - -
GYS type: -

®Model and manufacturer

03JFAT-SAXGFK-XL

+3.0 kW 4.0 kW
1.3 kW 2.0 kW
+2.0 kW
+2.0 kW 3.0 kW
Connector
Open tool

J-FAT-OT-EXL

Optional

J.S.T. Mfg. Co., Ltd.
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DC circuit connector (Amplifier side)

Model: WSK-R04P-F
Applicable range: GYB,” GYC,” GYS model: - - -0.4 [kW]or less

mExternal Dimension ®Model and manufacturer
N %@@@@Eﬂ Connector 04JFAT-SBXGF-I
«® O0O0Oo Open tool J-FAT-OT

J.S.T. Mfg. Co., Ltd.

ETerminal layout

Pin no. 1 2 3 4
Name P(+) | RB1 | RB2 | N(-)

29

!

DC circuit connector (Amplifier side) *Provided with amplifier.

(34.5)

Model: WSK-R05P-F

Applicable range: GYB model- - --0.75 kW
GYG model----0.5t0 2.0 kW
GYC model----0.75 to 2.0 kW

GYS model- - --0.75 to 3.0 kW

EExternal Dimension BModel and manufacturer
PR Connector 05JFAT-SAXGSA-L
Open tool J-FAT-OT

J.S.T. Mfg. Co., Ltd.

o ——

BTerminal layout

1

e
[

}:_‘ul:llj
{:‘rul:llj
oo

RIEY

Pin no. 1 2 3 4 5
Name P(+) | RB1 | RB2 | RB3 | N(-)

Tk
]
L[4
[COTE
(18.45)

T—

41.1 29
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Motor power connector (Amplifier side)

Model: WSK-MO3P-F

Applicable range: GYB model- - - -0.75 kW
GYG model- - --0.5to 2.0 kW
GYC model----0.75 to 2.0 kW
GYS model----0.75 to 3.0 kW

mExternal Dimension BmModel and manufacturer

Connector 03JFAT-SAYGSA-L
Open tool J-FAT-OT

N[

J.8.T. Mfg. Co., Ltd.

BTerminal layout

Ewl:ﬂ
‘ T
=31

Pin no. 1 2 3
3,21 Name U Vv W
8|
16
25141 295

Recommended RYH type (frame 3) / UL standard compatible motor power
connector (amplifier side)

Applicable range: GYH model + -+ - 3.0[kW], 4.0[kW]
GYG model - - - 1.3[kW], 2.0[kW]
GYC model + - - 2.0[kW]
GYS model - - - 2.0[kW], 3.0[kW]
EModel and manufacturer

Connector 03JFAT-SAYGFS-XL
Open tool J-FAT-OT-EXL

J.S.T. Mfg. Co., Ltd.

Motor power connector kit (Motor side)

Model: WSK-M04P-E
Applicable range: GYB,”GYC,”GYS model ... 0.75 kW or less

B External Dimension Unit: fmm] ®Model and manufacturer

Cap housing 17215941

Socket 170362-1 (for 0.75 mm?)
171637-1 (for 1.25 mm?)
Made by Tyco Electronics Amp K.K.

23.7

|

BTerminal layout

i G0y
@@ 4 E
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Motor power connector kit (Motor side)

Model: WSK-M04P-CA
Applicable range: GYG model- -+ -0.5 to 2.0 kW
GYS model----1.0 to 2.0 kW

B External Dimension

Groove position

BModel and manufacturer

«— 65.8 —»‘

Unit: [mm] [ Connector MS3108B18-10S
Cable clamp MS3057—10A
Made by Daiichi Denshi Kogyo
< 34.2 b
| 5 D AU
J - N
© 9 Rubber bushing
715 W o VgV
o
31.7 —
5 |

(=0 ol ==
i =(<|c

Recommended connector kit (motor side) for GYH type motor power wiring

Applicable range : GYH model----1.0 to 3.0 kW

®Model and manufacturer

L-shaped clamp

MS3108B20-4S

Cable clamp

MS3057-12A

Made by Daiichi Denshi Kogyo

Applicable range : GYH model---:4.0 to 7.0 kW

®Model and manufacturer

L-shaped clamp

MS3108B32-17S

Cable clamp

MS3057-20A

Made by Daiichi Denshi Kogyo

Motor power connector kit (Motor side : With brake)

Model: WSK-M0O6P-CA

Applicable range: GYH model- -
GYG model- - -
GYS model- - -

B External Dimension

-1.0 to 3.0 kW (with brake)
-0.5 to 2.0 kW (with brake)
+1.0 to 2.0 kW (with brake)

Groove position

B Model and manufacturer

MS3108B20-15S

Unit : [mm] Connector
Cable clamp MS3057-12A
Made by Daiichi Denshi Kogyo
4 37.3
i — Brake
(INNENNENERERE]
(ITTTTTTITTTIT L)
o 9 Rubber bushing Brake v
80.7 / D,
o HTH [~
—
J 37.3 =
o

«——— 70.9 ——»
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Recommended connector kit (motor side) for GYH type brake wiring

Applicable range : GYH model---:4.0 to 7.0 kW

®Model and manufacturer

Straight clamp MS3106A10SL-3S
Cable clamp MS3057-4A

Made by Daiichi Denshi Kogyo

Motor power connector kit (Motor side)

Model: WSK-M04P-CB
Applicable range: GYC model- - --0.5 to 2.0 kW
GYS model- - - -3.0 kW

B External Dimension B Model and manufacturer

Groove position

Unit: [mm] L-type clamp MS3108B22-22S
Cable clamp MS3057-12A

Made by Daiichi Denshi Kogyo

<— 405 —»|
(CETTITIITIT)
| |
[ Rubber bushing
8 |
i * o, AU
37.3 AU
l w ol UV Ak
4 D |+
Motor power connector kit (Motor side : With brake)
Model: WSK-M06P-CB
Applicable range: GYC model----0.5 to 2.0 kW (with brake)
GYS model- -+ -3.0 kW (with brake)
B External Dimension B Model and manufacturer
Groove position Unit: [mm] L-type clamp MS3108B24-10S
Cable clamp MS3057-16A
Made by Daiichi Denshi Kogyo
U AU
«— 43.7 —»] Brake A B|v
;||||||||||||| > ’ W
(CITTITTTTITI) Brake E J G\ T g V DX
Dy [} E | Br
90 " ¢ F|Br
= W G-
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Brake connector kit (Motor side)

Model: WSK-M02P-E
Applicable range: GYB,/GYC,GYS model- - -0.75 kW or less (with brake)

M External Dimension B Model and manufacturer

Unit: [mm]
237
S
°r

Battery (CN5)

Cap housing 172157-9
Socket 170362-1
Made by Tyco Electronics Amp K.K.

H Terminal layout

Connect the optional battery.

When using a battery, use WSB-SC. B Model and manufacturer
Housing IL-25-S3L-(N)
‘ 1 ‘ BAT- ‘ 2 ‘ BAT+ Crimp terminal IL-C2-1-10000

Japan Aviation Electronics Industry, Ltd.

Battery + Battery case

Model: WSB-SC
Applicable range: All models
H Battery W Battery case

T A
) g @
i 361 _
i A
20.4 P
e
B Model and manufacturer R 107“ i
850
Battery ER1733WK41 1PP Ty :

Hitachi Maxell Ltd. 175 F

=
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Monitor (CN4)

A measuring instrument or similar is connected to the connector 4 (CN4) of the servo amplifier.

The signal of this connector is analog output voltage for measuring instrument and is not necessary
for servo amplifier operation.
This connector is not prepared as option. B Model and manufacturer
11 MON1 |3 |M50V) 3

Crimp socket DF11-4DS-2C

2 MON2 4 M5(0 V) 4 Crimp terminal DF11-2428SC
Hirose Electric Co., Ltd.

External regenerative resistor (1)

Model: WSR-401
Applicable range: servo amplifier model: RYH201F5-VV2, RYH401F5-VV2

< 182.5+1.5
« 17241
150+1 < 1000*108

i i

| i

i \

i | B
o E= :
N i ;{/K
< —%

v
3 L
200.3 I =
v
* Thickness of the installed section: 1.2 mm
Item Specifications
Model WSR-401
) Resistance 68 Q
Resistor
Allowable power 17 W (cont.)
Operating temperature Open at 135 +1 0°C
Thermistor Dielectric strength For 1 minutes at 1.5 kV AC
Contact capacity 30VDC 3 A

+ Connect the regenerative resistor to the servo amplifier with a 10 m or shorter cable.
+ The external regenerative resistor becomes hot. Keep flammable matters away from the

external regenerative resistor.
»  For connection of the external regenerative resistor, refer to "10.8 External Regenerative

Resistor."
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External regenerative resistor (2)

Model: WSR-152
Applicable range: servo amplifier model: RYH751F5-VV2, RYH152F5-VV2

. 345+1.5

50 N

¢15%°

0

76=+1
=
(

6 3321, «7)

A 4

L 2101
-

94+1.

<15

Iltem Specifications
Model WSR-152
) Resistance 15 Q
Resistor
Allowable power 50 W (cont.)
Operating temperature Open at 150 £10°C
Thermistor Dielectric strength For 1 minutes at 2.5 kV AC
Contact capacity 30VDC3A

+  Connect the regenerative resistor to the servo amplifier with a 10 m or shorter cable.

+ The external regenerative resistor becomes hot. Keep flammable matters away from the
external regenerative resistor.

»  For connection of the external regenerative resistor, refer to "10.8 External regenerative
Resistor."

10-38 Optional Equipment



CHAPTER 10 PERIPHERAL EQUIPMENT

External regenerative resistor (3)

Model: DB11-2
Applicable range: servo amplifier model: RYH202F5-VV2, RYH302F5-VV2

} 142
— 74 R3.5
515 © 160
‘ N~

31.6

415
430+1

S

® @I@I@ ] ©
EEEE o &
M5 ! v —l —
M3.5
1.6
R3.5 RO
Item Specifications
Model DB11-2
. Resistance 10Q
Resistor
Allowable power 260 W (cont.)
Operating temperature Open at 150 i']OOC
Thermistor Dielectric strength For 1 minutes at 2.5 kV AC
Contact capacity 120 VAC /30 VDC 1A

+ Connect the regenerative resistor to the servo amplifier with a 10 m or shorter cable.

+ The external regenerative resistor becomes hot. Keep flammable matters away from the
external regenerative resistor.

»  For connection of the external regenerative resistor, refer to "10.8 External regenerative

Resistor."

Optional Equipment
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External regenerative resistor (4)

Model: DB22-2

Applicable range: servo amplifier model: RYH402F5-VV2,RYH502F5-VV2

142

“ R3.5

495
510+1

S

EIEIE
FEEE

-
B

M5

M3.5
R3.5

160

31.6

I

ltem

Specifications

Model

DB22-2

. Resistance
Resistor

58 Q

Allowable power

300 W (cont.)

Operating temperature

Open at 150 £10°C

Thermistor Dielectric strength

For 1 minutes at 2.5 kV AC

Contact capacity

120VAC/30VDCO0.1A

L |26.6

1.6
e

+ Connect the regenerative resistor to the servo amplifier with a 10 m or shorter cable.
+ The external regenerative resistor becomes hot. Keep flammable matters away from the

external regenerative resistor.

»  For connection of the external regenerative resistor, refer to "10.8 External regenerative

Resistor."
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11.1 Specifications

11.1.1 Specification List

ltem Description
Method Battery backup method
Battery Lithium battery (primary battery, nominal +3.6 V)
Max. rotation range Home position +32767 rev
]Ic\:ﬁsﬁarotation speed at power 6000 r/min
Service life of battery About 35000 hours (life without power turned on)

Hﬂ‘]t_ It is recommended to replace the battery periodically (every three years or more
B frequently) despite the power-on or shutdown state.

11.1.2 Precautions

B Marine or air transport of battery (lithium-metal battery)

The following precautions must be taken when you transport lithium-metal batteries in any of the
conditions of the followings: individually, packaged with the devices, or mounted in devices.

1) When transporting lithium-metal batteries mounted in devices

When transporting the batteries together with a control panel or the like instrumented with five or
more servo amplifiers into which the batteries are mounted, attach the label Fig. 1 below and
submit the transportation documents.

2) When transporting lithium-metal batteries packaged with devices

It is necessary to attach the label Fig. 1 below and submit the transportation documents to issue

the drop test certificate.

Furthermore, the allowable number of the batteries to be transported by air is the number

required to operate the device plus two.

Q‘l\\\\\\\\\"

\ CAUTIONI Fig.1 Label to be attached to the package outer surface

N
! Iﬁ L’)i Size: 120 x110 mm

§

[

N L]
& Lithium metal batiery M
. DO ROT LOAD OR TRANSPORT

z PACKAGE IF DAMAGED L]
N L]
\ L]

Fou ey Infgrmasson, cad
1T 88T
100430 6300 (5.4, dormestis o)

For details contact us or Fuji Electric Systems representative.

B Conditions blocking establishment of absolute position system

The absolute position system is not established under the following conditions.

® The electronic gear setting is changed after position preset.
¢ The command pulse ratio is changed after position preset.

The absolute position system can be established even under speed control or torque control.
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11.2 Battery Installation and Replacement Procedures

11.2.1 Battery Installation Procedure [Frame 1]

Install the battery with the following procedure.

LS
Appearance with the battery mounted

Put the battery in the battery case first.

Connect the lead wire connector of the battery to
CNS5 on the front panel of the servo amplifier.

Fit the four tabs of the battery case into the
mounting holes on the servo amplifier front face.

Fit the tabs on A side first and then B side (or B side
first and then A side) to fit the case in readily way.

Check the condition if the case is fitted securely.

- Has the connector been inserted securely?

- Have all of the four battery case tabs been fitted to
the front face of the servo amplifier?
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11.2.2 Battery Installation Procedure [Frame 2, 3 and 4]

Appearance W|th the battery mounted

Put the battery in the battery case first.

Connect the lead wire connector of the battery to
CNS5 on the front panel of the servo amplifier.

@ Fit the four tabs of the battery case into the
mounting holes on the servo amplifier front face.

Fit the tabs on A side first and then B side (or B side
first and then A side) to fit the case in readily way.

=4

® Check the condition if the case is fitted securely.

| 1 - Has the connector been inserted securely?

- Have all of the four battery case tabs been fitted to
the front face of the servo amplifier?

11.2.3 Battery Replacement Procedure

Reverse the installation procedure to remove and install the new battery according to the installation
procedure.

¢ Be sure to leave the power supplied when working.
¢ | eave the encoder cable connected.

“Note
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11.3 Starting Up Procedure

Follow the procedure below to start up the absolute position system.

(1]

(2]

(3]

(4]

(5]

(6]

Install the battery.

A 4

Enter PA1_02.

A 4

Turn the main power off then
on again.

oL |

\ 4

Perform position preset.

Perform homing.

\ 4

Execute regular operation.

Follow the description of section
11.2 to install the battery correctly.

Set PA1_02 (INC/ABS system) at 1 (ABS) or 2
(endless non-overflow ABS).

To make new parameters enabled, turn the power off
then on again.

An absolute data lost alarm (dL1) is caused when
the power is turned on first after the absolute
position system is established. Execute position
preset to remove the alarm.

To establish the coordinate system of the absolute 1 1
position system, execute regular homing.

After above steps [1] through [5] are finished, the absolute
position system is established. You can start regular
operation.

¢ |f the encoder cable is disconnected due to transportation or device changes, repeat the procedure

from step [4].
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11.4 Battery Warning

A battery warning is issued if the battery voltage is lower than the value preset in the servo amplifier.
If this warning* is issued, replace the battery immediately.
* The battery warning is detected when the control power is turned on. If the battery is kept
installed and the system is left shut off for a long time, the battery life limit may be reached
before the battery warning is issued.

There are the following three ways to check the battery warning.
(1) OUT signal (assignment number: 45)
(2) [Monitor] - [Warning/Forecast monitor] of PC Loader

_lol x|

1/ 0 monitor | Digital monitar I Alarm history monitor  Warning menitor I Automatic vibration suppressing control monitor | System manitor |

— Battery life
Warning
(0] If the warning iz displayed, replace the battery.

—Main circuit capacitor life — - - -
Transition of the displaving time accelerates at

Elapsed time Remaining time higher ambient temperatures,
If the forecast is displayed {or the remaining time i=
I 18 h I 43682 h reduced to Oh or smaller), maintenance iz

recommended.

iarmine

—Cooling fan life

Elap=ed time Remaining time If the forecast i= displayved (or the remaining time i=
reduced to Oh or smaller), maintenance is
| h [ &7s00 h

Warning

0 recommended.

(3) Maintenance mode of keypad
The battery warning can be checked in the maintenance mode of the keypad.

SET
(1 sec. or over)

>

< N I |
ESC

Cooling fan life forecast Battery warning

Main circuit capacitor life

1 1 * Set PA2_78 (display transition at warning detection) at 1 (transition to warning display) to

automatically show (3) at the keypad.
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11.5 Calculation of Battery Life

The battery life elapses if the control power of the servo amplifier is left turned off for 35,000 hours.
During actual operation, the power-on and shutoff cycles are repeated. An example of calculation of
the service life in this case is shown as a reference. Note that the value is merely a calculated value
and it is not guaranteed. Note, too, that the service life becomes shorter under some ambient

environmental conditions.

B Operation condition

Operation No operation

1 day 10 hours 14 hours
1 year* |About 261 days (= 365 days x5/7) |About 104 days (= 365 days x2/7)

* Assumption: operation on Monday through Friday, no operation on Saturday and Sunday

B Current consumption

Current consumption in power-on phase: 0.0075 mA
Current consumption in shutoff phase: 0.0415 mA (= 0.0075 mA + 0.034 mA)

B Calculation of service life

Annual battery capacity consumption
(10 Hr x 0.0075 mA + 14 Hr x 0.0415 mA) x 261 days + 24 Hr x 0.0415 mA
x 104 days = 275 mAh
Annual battery life estimation
1600 mAh / 275 mAh/year = 5.8 years
Hence the service life of the battery is about 5.8 years™* under the above operation conditions.

However, the battery manufacturer recommends to stop using the battery after three years of
operation. Periodic replacement within three years is recommended without relations to the
operation conditions.

In the case of wrong wiring in encoder cable, the battery life possibly becomes extremely short.
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CHAPTER 12 POSITIONING DATA

12.1 Operation Modes

12.1.1 Operation Method

Positioning operation based on positioning data and immediate value data can be conducted with this

servo amplifier.

(1) Positioning data operation
Set data items to positioning data inside the servo amplifier in advance and designate the
address (data number) of the desired operation data among ADO to AD3 at the host controller,
etc.
Turn on the start positioning (START) to execute the positioning operation according to the
preset data.

Interface: Di/ Do signal or RS-485 communications (Modbus-RTU)

/ Positioning data NO.1

Host controller - Position data
- Speed data

IR T

Positioning data NO.2
Address (ADO to AD3) J | - Position data

| | 1 - Speed data

- Timer data

Start positioning (START) af -0
- e - M code

hed | ’:I -{ Positioning data NO.15
= -{ - Position data

-1 - Speed data

— - Timer data

- M code

- Status

- Acceleration time

- Deceleration time

Up to 15 points can be registered as positioning data.

Register data, using PC Loader or at the keypad.

12-2 Operation Modes
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Immediate value data operation

Designate position data, speed data and so on at the host controller directly to execute
positioning operation.

Interface: RS-485 communications (Modbus-RTU)

Amplifier (slave)

Host controller

(master)

Immediate value data, start positioning (START)

»
>

Immediate value data
- Position data

- Speed data

- Timer data

- M code

- Status

- Acceleration time

- Deceleration time

<Message>

¢ Messages are sent from the master to the slave in the uni-cast method where the immediate

value data, monitor data and so on are sent with the station number of the slave and then a

response message is sent.

o To start two or more axes simultaneously, you can use the broadcasting method where 1 2
transmission is made to all slaves through designation of station number 0.
In the broadcasting method, no response message is sent. For this reason, you can send the

start positioning signal in a broadcasting message to execute motions under pseudo

interpolation control.

<Message>

The
[ ]
[ ]

following parameters must be entered for operation based on immediate data.
PA1_01: control mode selection = 7 (positioning operation)
PA2_40: internal positioning data selection = 0 (disable)
PA2_41: sequential start selection = 3 (immediate value data operation)
PA2_97: communication protocol = 1 (Modbus-RTU)
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12.1.2 Operation Mode Selection

Positioning operation based on positioning data and immediate value data can be conducted with this

servo amplifier.

To change the operation mode, enter parameters shown in the table below and supply an input signal.
The setting in operation mode (1) is enabled if “77” (positioning data selection) is not specified with the
CONT signal.

<Operation mode (1)>

In??me.“ Sequential
Control mode positioning start
selection: data . AD3 AD2 AD1 ADO Operation
PA1_01 selection: ssf;tlz?:
PA2_40 -
7: Positioning | 1: Enable 0: Disable OFF OFF OFF OFF Address error
operation 1: Enable Sequential start
2: Homing Homing
3: Immediate Immediate value
value data data operation
operation
OFF OFF OFF ON Operation with
positioning data
No. 1
S §
ON ON ON ON Operation with
positioning data
No. 15
0: Disable PA2_97: Communication protocol selection = 1 * Operation with
immediate value
data

Immediate value data operation is impossible with the PC Loader protocol.
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If “77” (positioning data selection) is specified with the CONT signal, the setting in operation mode (2) is

enabled.
< Operation mode (2)>
Internal
Control mode posci’t;ct);\ing Sequential
ssf;:tig:: selection: star;) ;;Ieﬂion: AD3 AD2 AD1 ADO Operation
- CONT -
signal: 77
7: Positioning ON 0: Disable OFF OFF OFF OFF Address error
operation 1: Enable Sequential start
2: Homing Homing
3: Immediate Immediate value
value data data operation
operation
OFF OFF OFF ON Operation with
positioning data
No. 1
§ S
ON ON ON ON Operation with
positioning data
No. 15
OFF PA2_97: Communication protocol selection = 1 Operation with
immediate value
data

Operation Modes 12-5
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12.2 Settings

12.2.1 Positioning Data Specifications

By providing a start positioning signal as assigned from an external address (AD3-ADO),

positioning operation is started according to the settings.

The content of the internal positioning data is as follows:

Item Setting range Default
value
No. of positioning data addresses 15 (addresses 1-F)
Positioning | Status (ABS/INC) ABS, INC, CO, CEND, and M code INC and M
data setting enable/disable code
M code output during positioning/after disable
positioning completion
Position (stop position) | -2000000000 to +2000000000 units 0
Speed (rotation speed) | 0.01 to max. rotation speed [r/min] 0.01
Stand still timer 0.00 to 655.35 s or 0.00
0.000 to 65.535 s (Note 1)
Acceleration time 0.0 to 99999.9 ms 0.0

However, when 0.0 is set, the amplifier
follows the acceleration time 1 (PA1_37) or
2 (PA1_39) (Note 2) selected by ACCO.

Deceleration time 0.0 t0 99999.9 ms 0.0
However, when 0.0 is set, the amplifier
follows the deceleration time 1 (PA1_38) or
2 (PA1_40) (Note 2) selected by ACCO.

M code 0 to OxFF OxFF

Note 1: Set by the decimal point position of stand still timer (PA2_42).
Note 2: If ACCO (set to 14) has not been assigned to the CONT signal, acceleration/deceleration

time values follow acceleration time 1 (PA1_37) and deceleration time 1 (PA1_38).
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12.2.1.1 Position data (stop position)

Specify a position at which the servo motor stops when the status is ABS. Specify an increment when
the status is INC.

To travel the mechanical system for the same amount (20.00 mm) as the setting of positioning data
(ex. 20.00), the following parameter setting is necessary.

For the details of setting, refer to “PA1_06 Numerator O of electronic gear, PA1_07 Denominator of

electronic gear” and “PA2_01 Decimal point position of positioning data.”

PA1_06 Numerator O of electronic gear, PA1_07 Denominator of electronic gear

Default
No. Name Setting range Change
value
06 Numeraf[or 0 of 1-4194304 16 Always
electronic gear
07 Denomlnator of 1-4194304 y Always
electronic gear
PA2_01 Decimal point position of positioning data
Default
No. Name Setting range Change
value
Decimal point position of 0:0 1:0.1 2:0.01 3:0.001
01 | positioning data 4:0.0001 5:0.00001 0 |Always

12.2.1.2 Speed data (motor axis rotation speed)

Set a rotation speed at which the servo motor rotates up to a specified position of positioning data.

This setting is not a traveling speed of the mechanical system but a rotation speed of the servo motor
axis [r/min].

Speed data can be set from the minimum value, 0.01, to the maximum rotation speed of the servo

motor by 0.01 r/min.
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12.2.1.3 Stand still timer (stop time)

After the motor has reached a specified position of the positioning data, when the set time of the stand

still timer has passed, the in position [INP] signal is output outside. (It is impossible to set the stand

still timer on immediate value data.)

This timer can be set from 0.00 to 655.35 s in increments of 0.01 s.

By changing the setting of the PA2_42 decimal point position of stand still timer, it is also allowed to

set from 0.000 to 65.535 s.

Stand still timer of positioning data

Position data (stop position)

Rotation Speed data (rotation speed)
speed
No.5 (M code : 20)
‘ l«——» Stand still timer
| (stop time)
Ready ON
Start OFF ON
positioning
AD3-ADO 5 9
In position ON OFF ON
(INP)
M code (output FF 20 FE

at startup)

- Positioning data are regarded as being executed while the timer is measured.
* The default value of the M code is "FF" (changeable into "00" by PA2_43).

12.2.1.4 Acceleration time and deceleration time

Time

Set an acceleration/deceleration time of the servo motor.

Setting value of the acceleration/deceleration time is a time setting before reaching 0 to 2000 r/min.

However, if the setting is 0.0 (default value), as shown in the table below, the motor follows the

acceleration/deceleration time is set by parameters by turning ON/OFF ACCO.

ACCO (14)

Acceleration time

Deceleration time

OFF

PA1_37

PA1_38

ON

PA1_39

PA1_40

For details of acceleration time and deceleration time, refer to “PA1_36 to 40 Acceleration time and

deceleration time settings” in CHAPTER 4 on page 4-21.

12-8 Settings



CHAPTER 12 POSITIONING DATA

12.2.1.5 Status (command system, step mode)

To set status, ABS/INC, CO, CEND, and M code enable/disable are usable.
It is also allowed not to specify CO or CEND.
Use CO when operate data continuously.

Use CEND when starting up the motor in series.

B Absolute (ABS) / Incremental (INC)

When ABS specification is applied, the current position of the motor moves up to the setting of the
positioning data.
When positioning data is set to 0 and the motor is started up by the positioning data of ABS, the

motor moves up to the zero point from any position.

When INC specification is applied, the servo motor moves from the current position by the setting of
the positioning data.
When positioning data is set to 100.0, the servo motor moves from the current position by 100.0 in

the positive direction.
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B Data continuation (CO)

When the motor is started up by positioning data with data continuation specified, positioning is
completed by the data, and then the motor moves according to the setting of the next positioning
data.

If data continuation is specified on positioning data 5, the motor moves according to positioning data 6.
In the same way, if data continuation is specified on positioning data 6, the motor moves according
to positioning data 7.

If the stop timer is set to 0.00 s, traveling speed varies continuously.

If the stop timer is set to 0.00 s, speed varies depending on the setting of positioning data.

Data continuation of positioning data

Rotation

speed No. 5
(M code : 10)

> _ No. 6 (M code : 20)
» Time
‘ Stand still timer
! (stop time)

Ready

Start
positioning

ON

OFF ON

AD3-ADO

In position

e __ON |

5

*%

OFF

ON

M code (output after

FF

10

20

position completion)

- Positioning data are regarded as being executed while timer is measured.
* The default value of the M code is "FF" (changeable into "00" by PA2_43).

(1) When data with a high speed is continued to data with a low speed, speed has already been
reduced to the next speed data at the specified position of the positioning data.
(2) When data with a low speed is continued to data with a high speed, acceleration is started from
the specified position of the positioning data.
Data continuation is executed in the order of positioning data numbers (addresses).
When the motor is started up at positioning data while data continuation is executed, the positioning
data before the start up are ignored.
(Data continuation is not executed as tracing back positioning data.)
When the motor is started up from No.7 using the following positioning data, the setting of No.6 is
ignored.

Data continuation of positioning data

No. | Command style Step mode Stop position | Rotation speed * %
6 | ABS CoO 0.00 0.00
7 | ABS CO 5000.00 5000.00
8 | ABS CO 5200.00 500.00
9 | ABS 5400.00 50.00
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B Cycle end (CEND)

After the motor has been moved completely by positioning data with cycle end specified, the cycle

end signal assigned to OUT is output.

It is not allowed to specify data continuation and cycle end on a set of positioning data

simultaneously.

Cycle end is used when performing sequential start operation.

Operation by sequential start can be selected by PA2_41: sequential start selection.

After an address at which you wish to start up is set, if start positioning is turned on, operation will be

started up. When the address is changed to 0 afterward, positioning operation is automatically

continued up to the positioning data on which cycle end is specified.

Data continuation of positioning data

. No. 6 7<\ No.7 o8
Rotation ﬂ
No. 9
speed A /_‘<
{ { i i i > Time
; ; ; ; E«» Stand still timer
i ; (Stop time)
Ready l | ON
Start
positioning OFF U U ON U U
AD3-ADO 6 0
In position ON OFF U U u L ON
(INP)
OFF | ON
Cycle end
- Positioning data are regarded as being executed while timer is measured.
Sample setting of positioning data
No. | Command style Step mode Stop position | Rotation speed * k * ¥
6 | ABS 500.00 3000.00
7 | ABS 1000.00 2000.00
8 | ABS 1500.00 1000.00
9 | ABS CEND 2000.00 500.00
H M code

By specifying an M code on positioning data, it is able to output an arbitrary numerical value outside

while positioning is executed (output at startup) or after positioning has been complete (output at

completion).
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12.2.2 Immediate Value Data Specifications

After immediate value data are set by the RS-485 communications, when the start positioning
signal is set, positioning is started according to the setting.

The content of immediate value data is as follows:

ltem Setting range Default value
Status (ABS/INC) ABS, INC, and M code enable/disable INC and M code
M code output during positioning/after disable

positioning completion

Position (stop position) | -2000000000 to +2000000000 units 0
Speed (rotation speed) | 0.01 to max. rotation speed [r/min] 0.01
Acceleration time 0.0 t0 99999.9 ms 0.0

However, when 0.0 is set, the amplifier
follows the acceleration time 1 (PA1_37) or
2 (PA1_39) (Note 1) selected by ACCO.
Deceleration time 0.0 t0 99999.9 ms 0.0

However, when 0.0 is set, the amplifier
follows the deceleration time 1 (PA1_38) or
2 (PA1_40) (Note 1) selected by ACCO.
M code 0 to OxFF OxFF(Note 2)

Note 1: If ACCO (setting 14) is not assigned to the CONT signal, the motor follows acceleration
time 1 (PA1_37) and deceleration time 1 (PA1_38), respectively.

Note 2: The OUT signals (MDO to MD7) of the M code follow the selection of output when
PA2_43: output when M code off.

Immediate value data are different from positioning data in the continuing function of status setting

(CO and CEND) and setting of the stand still timer.

For details of each data, refer to sections 12.2.1.1 to 12.2.1.5.
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12.3 Startup

B Operation with positioning data
It is able to register 15 sets of positioning data in the servo amplifier.
Register the positioning data described in section 12.2.1 from the PC Loader or keypad, and set
address numbers according to the table below:
Positioning is started at the ON edge of the start positioning [START] signal.
Even if homing or position presetting has not been complete, the start positioning signal is

enabled.

Address No. selection table

Address Sequential start
No. AD3 | AD2 | AD1 | ADO selection: Operation mode
PA2_41
0 OFF | OFF | OFF | OFF | 0: Disable Address error
1: Enable Sequential startup
2: Homing Homing
3: Immediate Immediate value data operation
value data
operation
1 OFF | OFF | OFF | ON - Operation with positioning data 1
2 OFF | OFF | ON OFF — Operation with positioning data 2
3 OFF | OFF | ON ON — Operation with positioning data 3
4 OFF | ON OFF | OFF — Operation with positioning data 4
5 OFF | ON OFF | ON — Operation with positioning data 5
6 OFF | ON ON OFF — Operation with positioning data 6
7 OFF | ON ON ON - Operation with positioning data 7
8 ON OFF | OFF | OFF — Operation with positioning data 8
9 ON OFF | OFF | ON — Operation with positioning data 9
10 ON OFF | ON OFF — Operation with positioning data 10
11 ON OFF | ON ON — Operation with positioning data 11
12 ON ON OFF | OFF — Operation with positioning data 12
13 ON ON OFF | ON - Operation with positioning data 13
14 ON ON ON OFF — Operation with positioning data 14
15 ON ON ON ON — Operation with positioning data 15
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B Operation with immediate value data

When immediate value data are directly set by the RS-485 communications, if the start positioning

signal is set, positioning is started according to the setting.

This operation differs from the operation with positioning data in the continuation function and

setup of the stand still timer.

For the continuation function, a similar function can be realized by assigning the immediate value

continuation to the CONT signal.

In addition, if you wish to change data immediately during operation, the function of the immediate
value change is usable.

For the function of the stand still timer, adjust timing using the host controller.

For details, refer to “CHAPTER 13 RS-485 COMMUNICATIONS™.

m Stop method

The servo motor is decelerated before the specified position set by positioning data, and stopped
automatically at that position.

The method for stopping the motor forcibly after moving has started is as follows:

¢ Turn off the operation command [RUN].

e Turn off the forced stop [EMG].

e Turn on the positioning cancel.

e Turn off the external error input.

e Turn on the pause (By turning it off, the remaining operation is executed).

e Turn on free run.

After the motor has started moving, if one of the signals below is detected, the specified position of
positioning data might not be reached.

o Software OT (overtravel), +OT, and -OT signals

o Limiter detection
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12.4 Setting Change

The setting of positioning data can be edited by the following method.

o Edit on the keypad of the servo amplifier

¢ Edit using the PC loader

e Edit using the Servo Operator

e Change positioning data by the teaching signal assigned to control

¢ Edit positioning data using the RS-485 communications

Editing positioning data by the PC Loader or keypad can be restricted by setting PA2_75: positioning
data write protection.

Editing can be limited by the external control input signal using the editing permission signal assigned
to the CONT signal.

After positioning data are set, if PA2_01: decimal point position of positioning data is changed, the

setting might be increased (or decreased). The significant figure 10 digits long is not changed.

12.5 Response Time

The response time of start positioning (operation according to positioning data) is as follows:

W Starting up by the CONT signal
Start positioning [START] terminal sampling time Approx. 1.0 ms

Automatic startup software processing time Approx. 0.5 ms

Total Approx. 1.5 ms
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CHAPTER 13 RS-485 COMMUNICATIONS

13.1 Modbus RTU Communications

13.1.1 Settings for Servo Amplifier

Set up the parameters of the servo amplifier (hereinafter called amplifier) to perform the Modbus

communications.

(1) Protocol selection

No. Parameter name Setting range Default value | Change

PA2_97| Communication 0: PC Loader protocol 0 Power

protocol selection 1: Modbus RTU

Set to 1 (Modbus RTU).

Since this parameter is set to 0 (PC Loader protocol) at factory shipment, be sure to changei it to 1.

(2) Station number/communication baud rate

No. Parameter name Setting range Default value | Change
PA2_72 | Station number 1 to 31 1 Power
PA2_73 | Communication 0--- 38400 [bps] 0 Power

baud rate 1--+ 19200 [bps]

2:-+ 9600 [bps]
3--+115200 [bps]

Set an amplifier’s station number (slave’s station number) and a communication baud rate.

(3) Character configuration

No. Parameter name Setting range Default value | Change
PA2_93| Selection of 0: Even parity with 1 stop bit 0 Power
parity/stop bit 1: Odd parity with 1 stop bit

2: No parity with 1 stop bit

3: Even parity with 2 stop bits
4: Odd parity with 2 stop bits
5: No parity with 2 stop bits
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Set existence and logic of a parity and a stop bit length.

Characters are organized for each setting as follows:

LSB MSB
PA2_93
1 2 3 4 5 6 7 8 9 10 11
0,1 Start Data (8 bits) Parity | Stop
2 Start Data (8 bits) Stop
3,4 Start Data (8 bits) Parity | Stop (2 bits)
5 Start Data (8 bits) Stop (2 bits)

(4) Response time and communication time over

Default
No. Parameter name Setting range Change
value
PA2 94| Response time 0.00 to 1.00 [s] (%) 0.00 Always
PA2_95| Communication 0.00 [s]: No detection 0.00 Always
time over 0.01t0 9.99 [s]

(*)Actual response time is set to PA2_94 setting or {time for 3 characters + amplifier’s processing time},
whichever is longer.
Set the response time and communication time over parameters if needed.

For details, refer to pages 13-34 (response time) and 13-35 (communication time over).
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13.1.2 Communication Specifications

ltem

Specifications

Remarks (PA is a parameter No.)

Communication

Electric I/F

RS-485

Communication

speed

38400,719200,9600,115200 bps

Set by parameter PA2_73

Synchronization

method

Asynchronous (UART)

Communication

method

Semi-duplex communication

Transmission format

Master-slave (servo amplifier) = 1:N
(1<N<31)

Max. 31 units connected
simultaneously

Connection cable

LAN cable (straight) or equivalent

Cable length

(recommneded)

Entire extended length:
100 m or less (up to 38400 bps)
40 m or less (115200 bps)
Length between stations:

20 m or less
Terminator treatment | Master side 100 Q
recommended

Slave side : Unnecessary

Character Start bit 1 bit Set by parameter PA2_93
. ) Data length : 8 bits

configuration Parity : Even/Odd/None

Stop bit : 1 or 2 bits

Protocol

Communications
protocol

Compliant with Modbus RTU protocol

Communications
mode

RTU mode

The ASCII mode is not
supported.

Station number

0: Broadcast
1-31: Slave station No.

Set by parameter PA2_72

Function code (FC)

1(01h): Read out coil data
3(03h): Read out various data
5(05h): Write in single coil data
8(08h): Maintenance (echo back)
15(0Fh): Write in coil data
16(10h): Write in various data
23(17h): Read out/write in various data

Responses other than those in
the left cell are exceptional
responses (improper FC).

Error check method

CRC-16 method

Message length

Variable length

Max. 200 bytes

Frame
synchronization
method

Timing synchronization

Frames are initialized if time
data for three characters are
absent.

It is recommended to use the RS-232C - RS-422 converter (model: NWOH-CNV) for the use of 1:1
communications between the master and the slave (servo amplifier). Do not use it for multiple unit

connection.
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13.1.3 Transmission Protocol

1. Message types

Communications are configured as the single master and multiple slaves method. The amplifier
operates as a slave.
The messages sent/received between the master and amplifier are classified into the two types below:

¢ Query: Messages transferred from the master to the amplifier
¢ Response message: Messages transferred from the amplifier to the master

Communications are started by a query from the master. Communications are not performed between

the amplifiers.

2. Message fields

The message frame is as follows for both the query from the master and the response message from

the amplifier.

+ 0: Broadcast query to all amplifiers.
(No response message is issued.)
Station No. 1 byte + 1-31: Query for each station number.
Self station numbers 1-31 are responded in the response
messages from the amplifiers.

+ Master: Specify an FC according to the processing that you
wish to execute.

« Amplifier: Returns the specified FC.
(If the amplifier has not finished processing successfully,
the message is returned with the MSB of the FC set to 1.)

FC (function code) 1 byte

...Exceptional response

+ Query/response message: Data are set according to the FC.
Information Variable length | - An exceptional code (1 byte) is returned in the exceptional
response from the amplifier.

+ Query/response message: CRC-16 is added to the bottom
of the frame.

: + The sender calculates CRC-16 for the data sent, add it to the

16 bits : bottom of the frame, and send the frame.

CRC check —
(2 bytes)

(L)

- The receiver calculates CRC-16 of the received data. If the

calculation results are not equal to the received CRC-16,

(H)

an error occurs.

If an error is detected, no response message is returned.
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3. Function codes (FC)

The six types of FC below are supported:

Category FC Function Broadcasting

Data manipulation 03h (3) Read out various data Disabled
10h (16) Write in various data Enabled

17h (23) Read out/write in various data| Enabled*

Coil data manipulation 01h (1) Read out coil data Disabled
05h (5) Write in single coil data Enabled

OFh (15) Write in coil data Enabled

Maintenance 08h (8) Echo back Disabled

*Queries from master are accepted, and response messages are not returned.

B FC 03h (Readout of various data)

(1) Query from the master

Station No. 1 byte
FC 1 byte --+ 03h
(H) - Specify the data address.
Information Address 2 bytes (L) * For the addresses, refer to the table 13-1.
No. of redisters | 2 bvtes (H) - Specify the number of sets of data n x 2.
' 9 y (L) * Specify n x 10 on the positioning data.
16 bits | (L) * The max number of positioning data is
CRC check (2 H 9, and 45 for others.
bytes) H)
(2) Response message from the amplifier
Station No. 1 byte
FC 1 byte 03h
No. of data nx4
bytes 1byte * The positioning data are n x 20.
(HH) | --- Readout data for n sets from the specified
(HL) address
Data 1 4 bytes (LH) * The positioning data are 20 bytes per
Information (LL) data.
~ ~ * For the data format, refer to page 13-14
(HH) [Table 13-1].
(HL) *"0" is returned to nonexistent data.
Data n 4 bytes
(LH)
(LL)
16 bits | (L)
CRC check (2
bytes) (H)
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(3) Message examples

CHAPTER 13 RS-485 COMMUNICATIONS

Monitor data: shows a message example to read out a feedback position.

<Query example>

Station No. 1byte | 01
FC 1byte | 03
10
Address 2 bytes 06
Information 00
No. of regist 2 byt
o. of registers ytes 02
16 bits | 20
CRC check 2 bytes) | GA
<Response message example>
Station No. 1 byte 01
FC 1 byte 03
No. of data bytes 1 byte 04
00
Information
! Data 1 4 bytes 01
86
A0
16 bits | C9
CRC check (2 bytes) | EB
B FC 10h (Write of various data)
(1) Query from the master
Station No. 1 byte
FC 1 byte
(H)
Address 2 bytes
(L)
(H)
No. of
registers 2 bytes
(L)
. No. of
Information data bytes 1 byte
(HH) cee
Data 1 4 bytes EEII-_I;
(LL)
(HH)
Datan 4 bytes EE:;
(LL)
16 bits (L)
CRC check (2 bytes) | (H)

When the amplifier station no. is "1".

Specify 1006h as the address of a
feedback position.

Specify 0002h as the number of data 1x2.

1x4 = 04h
000186A0h = 100000 units

Data 1 will be FFFE7960h with -100000
units.

10h

Specify the data address.
* For the addresses, refer to the table
13-1.

Specify the number of sets of data_n x 2.
* Specify n x 10 on the positioning data.
* The max number of parameters and
positioning data is 9, and 45 for
others.

nx4
* The positioning data are n_x 20.

Write data for n sets from the specified
address
* The positioning data are 20 bytes per
data.
* For the data format, refer to the table
13-1.

13-7
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(2) Response message from the amplifier

Station No. 1 byte
FC 1 byte --- 10h
(H) |--- Specified address
Address 2 bytes
, L
Information
No. of (H) [-++ Number of sets of actually written data, m x 2
registers 2 bytes * The positioning data are m x 10.
(L) * Cannot write in to nonexistent data.
i L)
CRC check 16 bits
(2 bytes) (H)

(3) Message examples
PA2_19: shows a message example to enter 200000 to a preset position.

<Query example>

Station No. 1 byte 01 |--- When the amplifier station no. is "1".
FC 1 byte 10
.«. Specify 4112h as the address of PA2_19.
Address 2 bytes :; pecily 221 -
. 00 |--- Specify 0002h as the number of data 1x2.
No. of registers | 2 bytes 02 -
<.+ 1x4=04h
Information No. of data 1 byte 04 -
bytes
00 |--- Specify 200000 = 00030D40h.
03
Data 1 4 bytes oD Specify data 1 = FEFCF2C0h for -20000.
40
16 bits | BA
CRC check (2 bytes) | 49

<Response message example>

Station No. 1 byte 01

FC 1byte | 10

41
Address 2 bytes ETH

Information %
No. of registers | 2 bytes |———

02

16 bits F5
CRCcheck | ... . F——

(2 bytes) | F1
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B FC 01h (Read out coil data)

(1) Query from the master

Station No. 1 byte
FC 1 byte -+« 01h
(H) |--- Specify the coil address.
Address 2 bytes * For the addresses, refer to the table 13-4.
: (L)
Information . (H) |--- Specify the number of coils n.
No. of coil data | 2 bytes D * Up to 16 pos.
16 bits (L)
CRC check (2 bytes) | (H)

(2) Response message form the amplifier

Station No. 1 byte
FC 1 byte +++ 01h
No. of data bytes| 1 byte ... The vglue (N) optalned from n/8 and by
rounding up decimal
Data 1 1bvte (8 bits)| -+ Npcsdata reaq out from a specified address.
Information ye ) *1 pcs = 1 bit (1 byte by 8 pcs)
~ ~ * Allocated from LSB in order.

Data N 1 byte (8 bits)

CRC check 16bits ¢ (L)

(2 bytes); (H)

(3) Message examples
Shows a message example to read out ten pieces of coil data from OUT6 signal.

<Query example>

Station No. 1 byte 01 - -+ When the amplifier station no. is "1".
FC 1 byte 01
03 . .. Specify 0305h as the OUT6 signal address.
Address 2 bytes 05 -
Information . 00 ... Specify 10 = 000Ah as the number of coils.
No. of coil data | 2 bytes -
0A
16 bits AC

CRC check

(2 bytes) 48

<Response message example>

Station No. 1 byte 01
FC 1 byte 01
No. of data bytes| 1 byte 02 | - The value obtained from 10 pcs/8 and by
rounding up decimal
Information Data 1 1 byte A5 |- See below.

Data 2 1 byte 02

16 bits 43
CRC check

(2 bytes) 6D

Data are allocated from LSB in order starting from the smaller address.

The corresponding bit indicates ON with "1" and OFF with "0". The rest of bits are all fixed to "0."
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OUT13 | OUT12 : OUT11 : OUT10 i OUT9 : OUT8 : OUT7 : OUT6

Data1 (=A5h) 1(ON) : O(OFF) i 1(ON) : O(OFF) i O(OFF) : 1(ON) : 0(OFF) i 1 (ON)

OUT15 | OUT14
Data2 (=02h) 0 0 0 0 0 0 1(ON) | 0 (OFF)

B FC 05h (Write in single coil data)

(1) Query from the master

Station No. 1 byte
FC 1 byte -+ 05h
(H) - Specify the coil address.
Address 2 bytes O * For the addresses, refer to the table 13-4.
Information .
, (H) - Specify 000h for OFF and FF0Oh for ON.
Coil data 2 bytes
(L)
16 bits (L)
RC check
CRC chec @bytes)| (H)
(2) Response message form the amplifier
Station No. 1 byte
FC 1 byte -+-05h
. - - Specified address.
Address 2 bytes ((tl)) P
Information . (H) |--- Specified data.
Coil data 2 bytes
(L)
16 bits (L)
RC check
CRC chec 2bytes) | (H)

(3) Message examples
Shows a message example to write in ON to OUT9 signal.

<Query example>

Station No. 1 byte 01 |- - - When the amplifier station no. is "1".

FC 1 byte 05
02 |[-.- Specify 0208h as the CONT9 signal address.
Address 2 bytes 08 -
Information _ FE |- - - Specify ON = FF0Oh.
No. of coil data | 2 bytes 00
16 bits 0C
CRC check

(2 bytes)| 40
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<Response message example>
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* For the addresses, refer to the table 13-4.

. The value (N) obtained from n/8 and by

n pcs of data read out from a specified

*1 pcs = 1 bit (1 byte by 8 pcs)

-+« The number of coils actually written in is m pcs.

* Cannot write in to nonexistent coil data.

Station No. 1 byte 01
FC 1 byte 05
02
Address 2 bytes 08
Information FF
No. of coil data | 2 bytes 00
16 bits 0C
CRC check (2 bytes) 20
®m FC OFh (Write in coil data)
(1) Query from the master
Station No. 1 byte
FC 1 byte - OFh
Address 2 bytes ((|:)) - Specify the coil address.
. (H) - Specify the number of coils n.
No. of coil data | 2 bytes D * Up to 16 pcs.
Information | No. of data bytes| 1 byte rounding up decimal
Data 1 1 byt 8 bits) | "~
ata yte (8bits) address.
* Allocated from LSB in order.
Data N 1 byte (8 bits)
16 bits (L)
RC check
CRC checl 2 bytes) | (H)
(2) Response message from the amplifier
Station No. 1 byte
FC 1 byte - 05h
(H) - Specified address.
Address 2 bytes 0
Information )
No. of coil data | 2 bytes 0
16 bits (L)
RC check
CRC checl 2 bytes) | ()

13-11
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(3) Message examples

Shows a message example to write in three pieces of coil data from CONT22 signal.

<Query example>

Station No. 1 byte 01 |- - - When the amplifier station no. is "1".
FC 1 byte OF |---0Fh
02 |[--. Specify 0215h as the CONT22 signal address.
Address 2 bytes 15 -
. 00 |[--- Specify 3 =0003h as the number of coils.
. No. of coil data | 2 bytes -
Information 03
No. of data bytes | 1 byte o1 | The va!ue obtained from 3 pcs/8 and by rounding

up decimal

Data 1 1byte | 06 | - Seebelow.

16 bits 03

CRC check (2 bytes) 74

Data are allocated from LSB in order starting from the smaller address.

The corresponding bit indicates ON with "1" and OFF with "0". The rest of bits are all fixed to "0."

CONT24 | CONT23 | CONT22

Data1 (=06h) 0 0 0 0 0 1(0ON) | 1(ON) | 0 (OFF)

<Response message example>

Station No. 1 byte 01

FC 1 byte OF

Address 2 bytes 22

Information 00
No. of coil data | 2 bytes 03

16 bits 05

CRC check

(2 bytes)| B6
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B FC 17h (Read out/write in various data)

Only addresses 6000H to 600FH are applicable.

An exception response (exception code: 02H) is returned if an address outside this range is

specified.
(1) Query from the master
Station No. 1 byte
FC 1 byte -+ 17h
(H) |- - Specifies the data address.
Rezgdorl;tsztart 2 bytes L) * Addresses from 6000H to 600FH can be
set.
(H) |- Specify the number of sets of data n x 2.
No. of registers | 2 bytes L) * Up to setting range 1 to 16 for number of
sets of data n
o + Specify the data address.
Write in start (H)
ggdlrr;;a 2 byte 0 * Addresses from 6000H to 6007H can be set.
L
(H)y |-  Specify the number of sets of data n x 2.
) No. of registers | 2 byte * Up to setting range 1 to 8 for number of
Information (L) sets of data n
No. of data bytes| 1 byte -+ nx4
(HH) [--- Write in data for n sets from the specified
(HL) address
Data 1 4 bytes (LH) * For the data format, refer to the format field
(LL) (symbol) in table 4-1.
(HH)
(HL)
4 bytes
Data n y (H)
(LL)
16 bits (L)
CRC check 2 bytes) | (H)

(2) Response message from slave

Station No. 1 byte
FC 1 byte +++17h
No. of data bytes | 1 byte c++ nx4
(HH) |- Read out data for n sets from the specified
(HL) Address
Data 1 4 bytes (LH) ** Data read out range: 1 to 16
(LL)
Information ~ N
(HH)
(HL)
Datan 4 bytes
(LH)
(LL)
[ L
CRC check 16bits | (L)
(2 bytes)! (H)
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(3) Message examples
Shows a message example to write in immediate speed, immediate acceleration time and
communication CONT signal, and read out feedback speed, effective torque, and motor current.

The write in start address is 6000H, and the read out start address is 6008H.

First, set parameter Nos. for the free assignment of addresses for parameters PA3_41 to PA3_44.

After setting, reboot to enable the settings.

PA3_41: 007993292
PA3_42: 00000000 (default)

PA3_43: 00040500
PA3_44: Set 00000000 (default)

<Query example>

Station No. 1 byte 01 * When the amplifier station no. is "1".
FC 1 byte 17
Read out start 60 | --- Specify the read out first address.
2 bytes
address 08
] P i i
No. of registers | 2 bytes og Specify 0006h as the number of data 3x2
Write in start 60 | --- Specify the write in first address.
2 bytes
address 00
No. of registers | 2 bytes gg +++ Specify 0006h as the number of data 3x2.
No. of data bytes| 1 byte 0C | --- Specify 3x4 = 0Ch.
00 | --- Specifyimmediate speed: 186A0h (1000
Information Data 1 4 byte 01 r/min).
86
A0
00 | --- Specify immediate acceleration time: 3E8h
0 (100 ms).
Data 2 4 byte 0 ms
03
E8
00 | --- Specify communication CONT signal: servo
ON and FWD.
Data 3 4 byte 00 an
00
03
16 bits | CC
CRC check (2 bytes) | 17
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<Response message example>

Station No. 1byte 01
FC 1byte 17
No. of data bytes| 1byte 0C
00 |- Feedback speed: 1000 [r/min] (3E8h)
00
Data 1 4byt
ata yte 03
E8
00 |--- Effective torque: 80 [%] (50h)
Information Data 2 Abyte 00
00
50
00 |- ‘- Motor current: 80 [%] (50h)
00
Data 3 4byt
ata yte 00
50
16 bits 19
CRC check (2 bytes) | "5F

B FC 08h (Echo back maintenance )

(1) Query from the master

Station No. 1 byte
FC 1 byte ... 08h
(H) - Specify 0000h as the sub code of echo back.
Sub code 2 bytes 0
Information . .
- Specify an arbitrary data.
Data 2 bytes (H) pectly rary
(L)
16 bits (L)
CRC check 2 bytes) | (H)
(2) Response message from the amplifier
Station No. 1 byte
FC 1 byte ... 08h
(H) 0000h
Sub code 2 bytes 0
Information (H) Echo back the specified data.
Data 2 bytes
(L)
16 bits (L)
CRC check (2 bytes) ()
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4. Addresses

The addresses of various data are as follows:

B Data addresses

[Table 13-1] Fixed data address list

Applicable
Address Format Setting range
Data type Data name FC
(hex.) (with a sign) (default value)
03h | 10h
Communic- Communication
0000 | O | O | Referto[5-1] 0-FFFFh (0: OFF all)
ation CONT signal
CONT/OUT Communication
_ 0100 ) X Refer to [5-1] -
signals OUT signal
Feedback speed 1000 o X 1h=1 r/min (Yes) -
Command speed 1001 o X 1h=1 r/min (Yes) -
Command torque 1002 O X 1h=1% (Yes) -
Peak current 1003 o X 1h=1% (Yes) -
Motor current 1004 o X 1h=1% (Yes) -
Effective torque 1005 o X 1h=1% (No) -
Feedback position 1006 o X 1h=1 unit (Yes) -
Command position 1007 o X 1h=1 unit (Yes) -
Position deviation 1008 o X Th=1(*1) (Yes) -
C d pul
ommand puise 1009 o | x 1h=01kHz (o) -
) frequency
Monitor
Feedback
eedbac 100A | O | x | 1h=tpulse (yes) —~
cumulative pulses
C lative input
umiiative mpd 1008 | O | x | f1h=tpulse (ves) -
pulses
LS-Z pulse 100C O X 1h=1 pulse (No) —
Load inertia ratio 100D o X 1h=0.1times  (No) -
DC link voltage (max.)|  100E o X Th=1V (No) -
DC link voltage (min.) 100F o X 1h=1V (No) -
VREF input voltage 1010 o X 1h=0.01V (Yes) -
TREF input voltage 1011 o X 1h=0.01V (Yes) -
OL thermal value 1012 O X 1h=1% (No) -
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Address Applicable Format Setting range
Data type Data name FC
(hex.) (with a sign) (default value)
03h | 10h
Regenerative resistor 1013 o % 1h=1% (No) B
thermal value
Power (W) 1014 O 1h=1% (Yes) —
Motor temperature 1015 O X 1h=1°C (No) —
. Overshoot unit 1016 o % 1h=1 (*1) (Yes) _
Monitor amount
Settling time 1017 @) X 1h=0.1 ms (No) —
Resonancc: frequency 1018 o % 1h=1 Hz (No) _
Resonancz frequency 1019 o % 1h=1 Hz (No) _
Hardware CONT | 2000 | © | x | Referto[5-1] -
signal
Hardware OUT 2001 | O | X | Referto[51] —
Sequence signal
monitor Control mode 2100 O X Refer to [5-1] —
Sequence mode 2101 O X Refer to [5-1] —
2200 O X
Alarm at present Refer to [5-2] B
Alarm history 1-20 | 2201-2214 | O x
0.0, 1.0-300.0
Anti resonance 3002 o o 1h=0.1 Hz (No) (0.0: The vibration
Various frequency suppressing control
commands function is disabled.)
Workplece inertia | 3003 | o | o 1h=1%  (No) 0-80 (0)
ratio
PA1 1-99 40004062 | O O h h
= e parameter is e parameter is
Parameter PA2_1-99 41004162 | O | © fp” y fp” y
ollowed. ollowed.
PA3_1-99 42004262 | O @)
Immediate value 5100 o| o Refer to [5-3] —
status
Immediate value 5101 | o | o | h=tunit  (yes)| 0-£2000000000 (0)
position
i i 0.01-Max. rotation
Immediate Immediate value 5102 o o 1h=0.01 imin  (No)
value data speed speed (0.01)
Immediate value 5103 o] o 1h=01ms  (No) | 0.0-99999.9 (0.0)
acceleration time
Immediate value | 5104 | o | 0 | 1h=01ms  (No)| 0.0-99999.9 (0.0)
deceleration time
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Address Applicable Format Setting range
Data type Data name FC
(hex.) (with a sign) (default value)
03h | 10h
Positioning
Positioning status
5200 O O | status: Referto (No) | M code: 0-FFh (FFh)
+ M code
[Table 5-5].
Data Stop timer 5201 O O | 1h=0.01sec*2  (No) 0.00-655.35 (0.00)
1 Stop position 5202 O O 1h=1 unit (Yes) | 0-+2000000000 (0)
0.01-Max. rotation speed
Rotation speed 5203 O O 1h=0.01 r/min  (No)
(0.01)
Acceleration time 5204 @) ©)
— 1h=0.1 ms (No) 0.0-99999.9 (0.0)
Deceleration time 5205 @) @)
Positioning
data (divided)
Positioning
Positioning status
+M nge 52E0 O O | status: Referto (Yes)| M code: 0-FFh (FFh)
[Table 5-5].
Stop timer 52E1 O O 1h=0.01sec *2  (No) 0.00-655.35 (0.00)
Data
15 Stop position 52E2 O @) 1h=1 unit (Yes) 0-+2000000000 (0)
0.01-Max. rotation speed
Rotation speed 52E3 @) @) 1h=0.01 r/min  (No)
(0.01)
Acceleration time 52E4 O O
S 1h=0.1 ms (No) 0.0-99999.9 (0.0)
Deceleration time 52ES ©) ©)
Positioning D000- . o Refor 0 (54
it - efer to [5-4]. -
data Positioning data 1-15 DOOE
(Batch)

(*1) By setting PA1_31 (selection of deviation unit), 0 and 1 are defined as unit amount and pulse, respectively.
(*2) By setting PA2_42 (stop timer decimal position), O represents 0.01 sec, and 1 represents 0.001 sec.

[Table 13-2] Free data address list

Address . Format Setting range
Data type Data name (hex.) Applicable FC (with a sign) (default value)
. 6000-
PA3_41 assignment 6003
. 6004- 03h, 10h
Free ~ |PA3_42assignment |-\, Based on assigned | Based on assigned
assignment 6008 17h ters (%) ters (%)
; - parameters (* parameters (*
data PA3_43 assignment 600B *)
. 600C-
PA3_44 assignment 600F

(*) Refer to the "Table 13-3 Assigned parameter list" for details.

Refer to Chapter 4 for details on settings PA3 41 to 44.
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[Table 13-3] Assigned parameter list O Supported X: Not supported

Assigned FC: 17H
Data type parameter Name FC - 03R ) FC: 10H
No. Read | Write (Read) (Write)
Communication 79 Communication CONT O O O O
CONT/OUT signal
signals 39 Communication OUT O X O X
signal
Monitor 00 Feedback speed O X O X
01 Command speed O X @) X
02 Command torque O X @) X
03 Peak current O X O X
04 Motor current O X O X
05 Effective torque O X @) X
06 Feedback position O X @) X
07 Command position O X O X
08 Position deviation O X O X
09 Command pulse O X O X
frequency
10 Feedback cumulative O X O X
pulses
11 Cumulative input pulses O X @) X
12 LS-Z pulse O X @) X
13 Load inertia ratio O X O X
14 DC link voltage (max.) O X O X
15 DC link voltage (min.) O X O X
16 VREF input voltage O X @) X
17 TREF input voltage O X @) X
18 OL thermal value O X O X
19 Regenerative resistor O X @) X
thermal value
20 Power (W) O X @) X
21 Motor temperature O X @)
22 Overshoot unit O X O X
amount
23 Settling time O X O X
24 Resonance frequency 1 O X O
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Assigned FC: 17H
Data type parameter Name FC:03H | FC - 10H
No. Read Write (Read) (Write)
Monitor 25 Resonance frequency 2 O X O X
Sequence 40 Hardware CONT @) X O X
monitor signal
41 Hardware OUT O X O X
signal
42 Control mode O X O X
43 Sequence mode O X O X
50 Alarm at present O X O X
51-70 Alarm history 1-20 O X O X
Various 82 Anti resonance O O O O
commands frequency
83 Workpiece inertia O O O O
ratio
Immediate 90 Immediate value O O O O
value data status
91 Immediate value O O O O
position
92 Immediate value O O O O
speed
93 Immediate value O O O O
acceleration time
94 Immediate value O O O O

deceleration time

13-20 Modbus RTU Communications




CHAPTER 13 RS-485 COMMUNICATIONS

Coil addresses
[Table 13-4] Coil address list

Address Applicable FC
Coil type Coil name
(hex.) 01h 05h OFh

CONT9 signal 0208
CONT10 signal 0209
CONT11 signal 020A
CONT12 signal 020B
CONT13 signal 020C
CONT14 signal 020D
CONT15 signal 020E

Communication CONT CONT16 signal 020F o o o
signal CONT17 signal 0210
CONT18 signal 0211
CONT19 signal 0212
CONT20 signal 0213
CONT21 signal 0214
CONT22 signal 0215
CONT23 signal 0216
CONT24 signal 0217
OUT®6 signal 0305
OUTY signal 0306
OUT8 signal 0307
OUT9 signal 0308
OUT10 signal 0309
OUT11 signal 030A
OUT12 signal 030B

Communication OUT OUT13 signal 030C o < <
signal OUT14 signal 030D
OUT15 signal 030E
OUT16 signal 030F
OUT17 signal 0310
OUT18 signal 0311
OUT19 signal 0312
OUT20 signal 0313
OUT21 signal 0314
CONT1 signal 0400
CONT2 signal 0401

Hardware CONT signal CONT3 signal 0402 O X X
CONT4 signal 0403
CONTS5 signal 0404
OUT1 signal 0500

Hardware OUT signal OUT2 signal 0501 O X X
OUT3 signal 0502
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B Communication CONT/OUT signal
The CONT/OUT signal is divided into two types: the hardware signal (sequence 1/O terminal) and the

communications signal (Modbus communications) depending on the I/O form as shown in the table

below. For the hardware CONT/OUT signals, refer to the page of the sequence monitor.

Communications
signal

CONT signal | CONT1-5 (5 bits) [CONT9-24 (16 bits)
OUT signal | OUT1-3 (3 bits) | OUT6-21 (16 bits)

Hardware signal

It is possible to write and read the CONT signals via RS-485 communications. In reading and writing,
the same type of signals (5 to 16 bits) are handled in a batch data.

The following shows the signal arrangement in the data. The signal turns on with the corresponding bit
“1” and off with bit “0”.

a) Communication CONT signal (CONT9 - 24)

00h

00h
Data | 4bytes : : : : : : : :
iCONT24:CONT23CONT22CONT21.CONT20CONT19CONT18:CONT17

CONT16|CONT15CONT14CONT13CONT12CONT11CONT10; CONT9

b) Communication OUT signal (OUT6 - 21)

00h

00h
Data | 4bytes ! : : : : : : :
. OUT21 : OUT20 : OUT19 : OUT18 : OUT17 : OUT16: OUT15: OUT14

OuUT13 | OUT12 | OUT11 { OUT10 | OUT9 | OUT8 | OUT7 | OUT6

Relation with coil data manipulation

Manipulating CONT/OUT signals can be performed in the following two ways: a batch data operation
(FC 03h, and 10h) by specifying data addresses and individual operation per bit (FC 01h, 05h, and
OFh) by specifying each coil address. Among these, the signal statuses will follow the latest
manipulation regardless of method of batch data operation or coil address specification for
communication CONT signals 9 to 24 to which data can be written (FC 05h, OFh, and 10h).

B Sequence monitor

(1) Hardware CONT signal and hardware OUT signal
The CONT signal and the OUT signal of sequence I/O can be loaded.
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a) Hardware CONT signal (CONT1 - 5)

00h
00h
00h
0 0 0 CONTS5;CONT4 | CONT3{CONTZ:CONT1

Data | 4bytes

b) Hardware OUT signal (OUT1 - 3)

00h
00h
00h
0 0 0 0 0 OUT3 | OUT2 | OUT1

Data | 4bytes

(2) Control mode, Sequence mode, Alarm at present, Alarm history

Each piece of data in the control mode, sequence mode, alarm at present, and alarm history is the
code data of 1 byte.

00h

00h

00h
Code

DATA 4bytes

The content of the code varies depending on the data. For the detail, refer to the corresponding
tables below.

Control mode Sequence mode

Code Control mode Code Sequence mode

00h Position control 00h Servo off

01h Speed control 01h Servo on

02h Torque control 02h Zero speed stop
03h Manual feed (JOG)
04h Pulse operation
05h +0OT
06h —OT
07h In LV (under voltage)
08h Positioning
09h Homing
0Ah Interrupt positioning

Alarms at present and alarm histories
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13-24 Modbus RTU Communications

Symbol
Code Alarm Symbol (*)[ Code Alarm “)
00h None ---
01h | Overcurrent 1 oc1 21h | Main Power Undervoltage| LvP
Internal Breaking
02h | Overcurrent 2 0c2 22h Resistor Overheat rH1
External Breaking
03h oS 23h rH2
Overspeed Resistor Overheat
04h | — — 24h | Breaking Transistor Error | rH3
05h | Overvoltage Hv 25h | Deviation Overflow oF
06h Encoder Trouble 1 Et1 26h | Amplifier Overheat AH
07h | Encoder Trouble 2 Et2 27h | Encoder Overheat EH
08h Circuit Trouble ct 28h | Absolute Data Lost 1 dL1
09h | Memory Error dE 29h | Absolute Data Lost 2 dL2
0Ah | Fuse Blown Fb 2Ah | Absolute Data Lost 3 dL3
ogh | Motor Combination cE 2Bh | Multi-turn Data Over Flow| AF
Error
och | Breaking Transistor tH 2Ch | Initial Error iE
Overheat
oph | Encoder Ec | 2Dh | — —~
Communication Error
OEh CONT (Control signal) CtE
Error
OFh | Overload 1 olL1
10h | Overload 2 oL2 (*) Displayed on the amplifier.
Inrush Current
11h | Suppression Circuit rH4
Trouble
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B Immediate value data

The immediate value status of immediate data is configured as follows:

Configuration Format (default value)
Immediate value status 1 byte Refer to [Table 13-5].
Data | 4 bytes |Immediate value M code 1 byte 0-FFh (FFh)
Not used 2 bytes 00h fixed
[Table 13-5] Immediate value status
Bit Item Description Default value
5 M code output timing 0: Output during 1: Output after positioning 0
start up completion
4 M code selection 0: Disable 1: Enable 0
0 Command method 0: ABS 1: INC 1
Others | Not used 0 fixed 0

W Positioning data(batch)

Positioning data are 20 bytes long for each set, organized as follows:

Configuration Format, setting range (default value)
Positioning status 1 byte Refer to [Table 13-6].
M code 1 byte 0-FFh (FFh)
Stop timer 2 bytes (H) [1h=0.01 ms (*)
(L) 0.00-655.35 (0.00)
Stop position 4 bytes (HH) |1h =1 unit
(HL) ]0 - 2000000000 (0)
(LH)
(LL)
Rotation speed 4 bytes (HH) [1h=0.01 r/min

20 (HL) [0.01 - Max. rotation speed (0.01)
Data
bytes (LH)
(LL)

Acceleration time 4 bytes (HH) |1h=0.1ms
(HL) ]0.0 - 99999.9 (0.0)

Deceleration time 4 bytes (HH)

(*) By setting PA2_42 (stop timer decimal point position), 0 and 1 indicate 0.01 ms
and 0.001 ms, respectively.

[Table 13-6] Positioning status

Bit ltem Description Default value
5 M code output timing 0: Output during 1: Output after 0
startup positioning completion
4 M code 0: Disable 1: Enable 0
Selection
2,1 Step mode 0,0: No specification 0,0

0,1: Data continuation (CO)
1,0: Cycle end (CEND)
1,1: Setup impossible

0 Command method 0: ABS 1: INC 1
Others | Not used fixed to O 0
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B Positioning data (divided)

Positioning data are 4 bytes long for each set. The positioning status, M code, and the stop timer
are configured as follows. All other items are configured in the same way as positioning data
(batch).

00h
00h
Positioning status
M code

DATA 4bytes

00h
00h
Stop timer (H)

DATA 4bytes

Stop timer (L)

5. Exceptional responses

The amplifier returns an exceptional response if it has not succeed the process specified by a query.

The message frame is as follows. This is common to all FC values.

Station No. 1 byte
FC 1 byte
Exceptiona
1 byte
code
16 bits | (L)
CRC check
(2 bytes) (H)

(1) Function code (FC) field
Exceptional responses from slaves are returned as one is set on the MSB of the FC specified by the

query.

Query Exceptional response
01h 81h

03h 83h

05h 85h

08h 88h

OFh 8Fh

10h 90h

17h 97h
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(2) Exceptional code field
Exceptional responses from slaves are returned as exceptional response which indicates exceptional

content with the query.

Exceptional
Description and sample queries
code
01h Incorrect FC (An incorrect FC is specified.)

+ An FC other than 01h, 03h, 05h, 08h, OFh, and 10h, which are supported, is specified.

Incorrect address (An incorrect address is specified)
When FC 03h or 10h is specified
- An address not listed in [Table 13-1] data addresses list is specified.
+ The address that is listed only for FC 03h in [Table 13-1] is specified for FC 10h.
When FC 01h, 05h or OFh is specified
+ An address not listed in [Table 13-4] coil data addresses list is specified.
02h + The address that is listed only for FC 01h in [Table 13-4] is specified for FC 05h or OFh.
When FC 17h is specified
- The write data specified address is other than 6000h to 6007h,
and the read data specified address is other than 6000h to 600Fh.
When corresponding address in 6000s is specified with FC 03h or 10h
- The read data address specified with FC 03h is other than 6000h to 600Fh.
- The write data address specified with FC 10h is other than 6000h to 6007h.

Incorrect data (An abnormal value is specified in the information field.)
When FC 03h or 10h is specified
+ The following value is specified as the no. of registers: zero, odd number, or a value
exceeding the maximum value.
- A value different from the no. of registers is specified to the no. of data bytes.
+ A value out of range is specified to a write data.
When FC 01h, 05h or OFh is specified
+ The following value is specified as the no. of coil data: zero, or a value exceeding the
maximum value.
03h + A value different from the no. of coil data is specified to the no. of data bytes.
+ A value not specified as ON/OFF values is specified to a coil data in FC 05h.
When address in 6000s is specified with FC 17h

- The number of registers is 0 or an odd number, or a value that exceeds the maximum

value is specified.
- The value specified for the number of data bytes is in disagreement with the number of
registers.
- Avalue outside the following ranges is specified for read and write data.
- The number of read data items exceeds 16.

- The number of write data items exceeds 8.
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6. CRC-16

(1) Outline of CRC
CRC (Cyclic Redundancy Check) is a system to check if communications data are correct.
In the CRC calculation, data expressed as a polynomial are divided by a generating polynomial,
and the residue is used as CRC data.
Modbus RTU uses the CRC-16 which performs calculation using X' + X' + X* + 1 as the

generating polynomial.

(2) CRC-16 calculation algorithm
The algorism for calculating CRC-16 on the data (N bytes) from the station number field to the
information field is as follows:

CRC - -+ Calculated value of CRC-16

Default Setf'ngs POLY + Generating polynomial
CRC ~ FFFFh dtn - -+ Data counter
POLY :A001 h sft - -+ Shift counter
din =0 DT[dtn] --- Nth data (one byte)
> N -+ Number of data bytes
Y XOR -+« exclusive OR
| sft=0 |

_ l DT[O] is station number, DT[1] is FC, and
| oRC = CRC XOR DT | DT[2]-DT[N-1] are data in the information

7] field.
A

| Shift CRC to the right by one bit |

| CRC=CRCXORPOLY |

2]
=
1
(2]
=4
+
-
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(3) CRC-16 calculation example
The [Table 13-7] is the result obtained from CRC-16 calculated according to its algorithm using
the query to read parameters PA1_41 to 47 (7 pcs). The last data No.52: C651h will be added to

the end of the frame in order of digits from lower to upper.

Station No. FC Address No. of registers CRC check
01h 03h 40h 28h 00h OEh 51h C6h

[Table 13-7] calculation examples

: bit .

No. Calculations 1514131211109 8 7 6 5 4321 0 Shift carry
1 CRC (initial value) 11111111111 1]111/1

2 POLY (initial value) 101 0/0/00O0/0O0O00|0O0O0]1

3 DTI0] (station no.) 000 00O0O0OO00O0O0OOO0O/O0O0OO0 1

4 CRC = No.1 XOR No.3 11111111111 1/1110

g SNt CRCby2bitstotheright| o g 4 414 4 4 1/1. 1.1 1111 1| 1

(until shift-carry occurs.)

6 CRC = No.5 XOR No.2 100111111 111]1]/1/1/0

7 |Shift CRC by 2 bitstotheright| 0 0 1 0/0 /1 /1 1 /1/1/1/1]1 1[11 1
8 CRC = No.7 XOR No.2 170000111111 1]1]1/1/0

9 |Shift CRC by 2 bits totheright| 0 0 1 0/0/ 0 0 1 /1/1/1/1]1 1][11 1
10 CRC = N0.9 XOR No.2 10 0 0/000 1111 1]1]/1/1/0

Shift CRC by 2 bits to the right

11 (Finished with sht =8.) 0/0/1 0/0O0/O0O O[O 1T 1T/ 1T]1T 1 1]1 1
12 CRC = No.11 XOR No.2 10 0 0/J]0O/0 0 O0O|/O1T/1/ 11110

13 DT[1] (FC) 000 00O0O0OO0O0O0O0OO0OO0O/0O01 1

14| CRC=No0.12XORNo0.13 |1 0 0 0/0 00O O/0O 1 1 1]/1 1.0 1

15 | Shift CRC by 1 bit to theright |]O 1 0 0/0 0.0 0/0 0 1 1/1: 11 0 1
16 CRC = No.15 XOR No.2 1/1/1.0/0/0 0 0/0 0 11111111

17 | Shift CRC by 1 bitto theright |0 |1 1 1/0 0 0 0j0/0/0 1|1 1]11 1
18 CRC = No0.17 XOR No.2 11,01/ 0000000 1]1]1]/1/0

19 |Shift CRC by 2 bits to theright{ 0 /O 1 1/0/ 1, 0 0/0/0/0/ 0|0 1]11 1
20 CRC = No0.19 XOR No.2 10 01/ 01 00/00/0O0|0]1T/10

21 |Shift CRC by 2 bits to the rightf 0 |0/ 1 00/ 1/0 10 0 0 0/0 0 0 1 1
22 CRC = No0.21 XOR No.2 10 0 0/0 1 01/00/0O0/0/0/0O

23 |Shift CRC by 2 bits to the rightf 0 /01 0[{0 0 0 1]0 1/0 0/0/0/0/0

24 DT[2] (Address (H)) 00000 0O0O0O0O01TO0O0O0O0OO0CDO

25| CRC=N0.23XORNo.24 |0 0O 1 0|00 0 1/0 00 O0/00O00O0

26 | Shift CRC by 8 bits to the rightf 0 0 0 0/0 0 0 0/0 0 1 0/0 0 0 1

27 DT[3] (Address (L)) 00 0O0/00/00/001 01000

28| CRC=No0.26 XORNo.27 |0/ 0 0 0/0/0/0 0/0 0 0/0]/1 00 1

29 | Shift CRC by 1 bittotheright |0 /0 0 0/0/0/0 0/0 0 0/0/0 1 0 0 1
30 CRC = No0.29 XOR No.2 101 0/00/00/00O00/0 10 1

31 | Shift CRC by 1 bittotheright |0 /1 0 1/0/ 0. 0 0/0 0 0,0/0 0 1 0 1
32 CRC = No0.31 XOR No.2 1711 1/00 0 0/00O00/0O0 11

33 | Shift CRC by 1 bittotheright |0 /1 1 1/1. 0.0 0/0 0 0/0/0 0 0 1 1
34 CRC = No0.33 XOR No.2 110 1/1/0/00/000/0/00O00O0

35 |Shift CRC by 5 bits to therightf 0 |10 0 0/0/1'1. 0/1 1 0 0/0 0 0 0

36 | DT[4] (No. of registers(H)) |0 0 0 0/0 0 0 0/0/0 0O 0|0 0 00O

37| CRC=N0.35XORN0.36 [0:0 0 0|0 1.0/1100/0000

38 |Shift CRC by 7 bits to therightf 0 |10 0 0]0 0 0J]0O0O0OO0|1T 101 1
39 CRC = No0.38 XOR No.2 101 0/0000/00O00/1100

40 | Shift CRC by 1 bittotheright |0 /1 0 10 0 0/0/00OO0O/0O1T 1O
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=)
—

No. Calculations 7514131211109 8 7 6 5 473 2 1 0 Shift carry
41 | DT[5] (No. of registers (L)) |O 0 0 0/0 0 0 O/0O O O O/1T 1 1 O

42 | CRC = No0.40 XOR No.41 01 01/00O0O00O0OO0OO010O00O

43 |Shift CRC by 4 bits to the right) 0 0 0 0/0 1 0 1/0 0 0 0/0 0 O O 1
44 CRC = N0.43 XOR No.2 101 0010100000001

45 | Shift CRC by 1 bitto theright |0 1 0 1/0 0 1 0/1 0 0 0/0 0 O O 1
46 CRC = N0.45 XOR No.2 111100101 0000001

47 | Shift CRC by 1 bittotheright |0 1 1 1/1 0 0 1]/0 1 0 0/0 0 0 O 1
48 CRC = N0.47 XOR No.2 1101100101 00]000O01

49 | Shift CRC by 1 bittotheright |0 1 1 0/1 1 0 0|1 0 1 0/0 0 0 O 1
50 CRC = N0.49 XOR No.2 110011001 010]000O0"1

51 | Shift CRC by 1 bitto theright |0 1 1 0/0 1 1 0/0 1 0 10 0 0 O 1
52 CRC = No0.51 XOR No.2 11000110/01010001
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7. Communitacation methods

<Unicast method>
Messages are sent in the following order in this method: (1) — (2) — (3) —» (4) — (5) — (6).

Host controller

(master)

(1) Transmission message

(6) Response message
(3) Transmission (4) Response
message message
5) Transmission
(2) Response message ®)
message

<Broadcasting method>
Atransmission message is sent to slaves simultaneously in this method. No response message
is sent back.

Host controller

(master)

(1) Transmission message
(1) Transmission message
(1) Transmission

message
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13.1.4 Sample Wiring with Host Controller

Operation display (host controller)

No terminal
-+ || resistoris
;. needed.
I

L o
e | g B o
o (2] M
[ &) e
| @" L ] |
B i =
In case of using Fuji’'s MONITOUCH
MONITOUCH (MJ1/MJ2) Smart (CN3A)
Signal name Pin.NO Pin.NO Signal name
-RD/-SD 2 8 P5
+RD/+SD 1 7 M5 (0 V)
SG 5 6 *TXD
FG Shell 5 RXD
4 *RXD
3 TXD
2 M5 (0 V)
1 P5

RJ45 connector

- Connect between Smart and Smart with a commercial LAN cable (straight).
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13.1.5 Communications Procedures

1.

Start of communications

The amplifier cannot perform communications after the power supply is turned on until the internal

initialization has been complete. When turning on the amplifier, perform the procedure below, and then

start normal communications.

2.

1. Turn on the power supply, and wait for approximately 1.5 s.
2. Send an FC 08h (maintenance echo back) query from the master.

3. Confirm that a response message (echo back) is returned from the amplifier.

Communications timings

Communications timings are as follows:

(1)

()

©)

Queries with specifying an amplifier's station number

Master : Query | | Query |
Response Response

T1 L T2 T1
—P —> —P

Amplifier

Broadcast queries

Master : Query 4/ K’ Query Query

Amplifier | T3 | | T3 :

Amplifier’s response time (T1)
This is the time passing after a query is sent from the master until the amplifier starts sending a
response message. When communication timeout is monitored by the master, time around T1 +

100 ms is recommended.

Sending/receiving switching time (T2)

This is the time passing after a response message is sent by an amplifier until the amplifier
becomes able to receive the next query.

When the master has received a response message from the amplifier, it must wait for T2 or more

before sending the next query.

Waiting time after a broadcast query is sent (T3)
This is the time passing after a broadcast query is sent by the master until the amplifier becomes
able to receive the next query. When the master has sent a broadcast query, it must wait for T3 or

more before sending the next query.
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(4) Definition of amplifier’s timings

Timings on the amplifier side are defined as follows:

Recommended
FC Information field T1 T2 T3
timeout setting
Other 115200 bps : 1.7 ms
than - 38400 bps: 5ms
100 ms
10h 19200 bps : 10 ms |115200 bps : 1.7 ms
10h Other than below 9600 bps : 10 ms 38400 bps: 5ms | Same
Specify that n sets 19200 bps : 10 ms as T1
of parameters or 9600 bps : 10 ms
Within (n+2)x10 ms 250 ms
positioning data are
written in

B Response time

It is able to specify a response time of the amplifier (T1) by PA2_94 (response time).

However, actual response time becomes {time for 3 characters + time for executing processing} (T0)
or longer.

* Although TO varies depending on communications baud rate, FC, and so on, the shortest time is 2.5
ms for 38,400 bps.

If any time longer than TO is specified, the amplifier responses after waiting for the specified time.

Master : Query |

TO
>

PA2-94 <TO PA2-94
PA2-94 .| Response

After the master has sent a query, if it takes a long time until the master switches into the receiving state,

Amplifier :

PA2-94 > TO

r

set PA2_94 (response time) as needed because responses from the amplifiers might not be received

correctly.

3. Error processing

Errors are classified into the following:

(a) Physical/character-level errors : Parity error, framing error, and so on
(b) Protocol level error (1) : CRC error
(c) Protocol level error (2) : Incorrect FC/address/data
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(1) Amplifier’s operation when an error is detected

An amplifier operates as follows when it has detected one of various errors while receiving a query
from the master:

If an error of type (a) or (b) is detected:

The amplifier discards the data which have been received up to that time, and returns to the
reception waiting state. No response message is returned.

It is recommended that the master monitors timeout after sending a query.

If an error of type (c) is detected:

The amplifier returns an exceptional response. It must confirm the content of the query according

to the exceptional code.

(2) Master’s operation when an error is detected (recommended)
While the master is receiving a response message from an amplifier, if it has detected one of the
various errors, it is recommended to send the same query again (retry processing) after waiting for
T2 after the reception has been complete.

4. Communication time over

Communication time over is detected if any time other than 0.00 s is set on PA2_95 (communication
time over).

If an amplifier has been in the state of waiting for receiving a message over the time specified by
PA2_95, a communication time over has occurred, and all the communication CONT signals

(CONT9-24) operated by the Modbus communications are set off.

When communication time over has occurred, the station number mode of the keypad is displayed as
follows (an example of station number 01):

Normal display of station number | il |

Communication time over g

) Communication time over detected

“« n

(“_" is displayed at the second leftmost digit.)
Even if communication time over has occurred, communications can be performed as usual. When the
amplifier receives a query from the master to the self station number or a broadcast query,

communication time over is cleared, and it returns to the normal display.

Master : Query Vo Query
Amplifier - |Response | Reception waiting state | |
‘T2 ! § |
' PA2-95 e ,_ﬁH !
| - |
A A
Communication time over detected Cancel

Turn CONT9 to 24 OFF

If PA2_95 is set to 0.00 s, communication time over is not detected. Use this setting as needed, for
example, if the system communicates periodically and you wish to detect discontinuation of the
communications.
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5. Communications example

5-1. Immediate value data operation
A Communications example for conducting positioning operation with immediate value data is
described.

B Preparation

o Select the positioning operation control mode.

- PA1_01: Control mode selection =7: Positioning operation
o Assign [START] to CONT9.- -+ PA3_09: CONT9 signal assignment =4: [START]
¢ Assign [INP] to OUT6. -+« PA3_56: OUT6 signal assignment =2: [INP]

B Communications example

e Turn on [S-ON] assigned to CONT1 to arrange the operation state, and perform communications
as shown below.

e The example assumes a communications baud rate of 38400 bps.

5ms 5ms 5ms 5ms 5ms 5ms 5ms 5ms 5ms
) i i@ i i@ i i@ i i@ i i@ i i@ i i@ i i i i
Query ]
| || || | || || || || || ||

Response

Immediatg value datajsetting 1 Immediate value datg setting 2

[START] OFF A ON

[INP] ON OFF

Immediate value data

operation 1
Speed

Immediate value data

operation 2 /
(1) Write immediate value data setting 1 as immediate value data.
Setting 1: Designation method = ABS. Immediate value position = 500000 units.
Immediate value speed = 500.00 r/min
Query: 01 10 5100 0006 OC 00000000 0007A120 0000C350 DYEC (21 bytes)
Response: 01 10 5100 0006 50F7 (8 bytes)
(2) Write “1” (ON) to [START] to start positioning operation. (Immediate value data operation 1
based on immediate value data setting 1 starts.)
Query: 01 10 0000 0002 04 00000001 326F (13 bytes)

Response: 01 10 0000 0002 41C8 (8 bytes)
The detail timing at this time is shown below.
| ] 5ms
Query <
Detection of time for3 |, 1.5ms Response I

characters (38400 bps) | g

\ 4

[START] 0.5ms le—»

Speed 0.5ms 4—»!
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(3) Write “0” (OFF) to [START]. (This is to generate a rising edge in the next start.)

Query: 01 10 0000 0002 04 00000000 F3AF (13 bytes)
Response: 01 10 0000 0002 41C8 (8 bytes)

(4) Write immediate value data setting 2, which is for the next operation, as immediate value data.
The immediate value data operation follows the immediate value data read at the start (rising
edge of [START]). After operation is started, you can write the following setting as immediate
value data.

Setting 2: Immediate value position = -100000 units.

Immediate value speed = 200.00 r/min
Query: 01 10 5101 0004 08 FFFE7960 00004E20 667A (17 bytes)
Response: 01 10 5101 0004 80F6 (8 bytes)

(5) Read [INP] and check that immediate value data operation 1 is finished.

If [INP] is turned off, immediate value data operation 1 is in progress. (5) is repeated until [INP]
is turned on.
Query: 01 03 0100 0002 C5F7 (8 bytes)
Response: 01 03 04 0000 0000 FA33 (9 bytes)
T1f “1”, [INP] is turned on.
Because immediate value data operation 1 is finished, the
process proceeds to step (6).
(6) Write “1” (ON) at [START] to start positioning operation. (Immediate value data operation 2
based on immediate value data setting 2 starts.)
Query: 01 10 0000 0002 04 00000001 326F (13 bytes)
Response: 01 10 0000 0002 41C8 (8 bytes)
(7) Write “0” (OFF) at [START]. (This is to generate a rising edge at the next start.)
Query: 01 10 0000 0002 04 00000000 F3AF (13 bytes)
Response: 01 10 0000 0002 41C8 (8 bytes)
(8) Read [INP] and check that immediate value data operation 2 is finished.
If [INP] is OFF, immediate value data operation 1 is in progress. Repeat step (8) until [INP] is
turned on.
Query: 01 03 0100 0002 C5F7 (8 bytes)
Response: 01 03 04 0000 0000 FA33 (9 bytes)
T1f “1”, [INP] is turned on.

Immediate value data operation 1 is finished.
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5-2. Monitoring cycle
A communications cycle example for writing the CONT signal to read monitored data is shown as

a communication method for starting operation and monitoring the state. The example assumes a

communications baud rate of 38400 bps and 11-bit characters.

Master Amplifier

Communication CONT signal write

0110 0000 0002 04 0000™** **** (13 bytes) | ™S

0110 0000 0002 41C8 (8 bytes) 23ms

5ms
C Monitor data read (2 pcs.)

01 03 1006 0004 AOCS8 (8 bytes)

v

k_J
o
2

A

Cycle

JEI

3.7ms

v

k_J
w
3

N
w
3
@

0103 08 **++++% ~ 5%+ (13 bytes)
(o]« )
KA Communication CONT signal write 37
01 10 0000 0002 04 0000*** **** (13 bytes) ms
| 5ms
0110 0000 0002 41C8 (8 bytes) 2.3ms >

3
¥
A
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13.2 PC Loader Communications

The transmission and reception commands of the RYHOOICIF5-VV2 type servo amplifier are described
in details in this section.

The RYHOOOF5-VV2 type servo amplifier is capable of reading data and writing parameters via serial
communications.

13.2.1 Station Number

The station number to the servo amplifier (parameter PA2_72: station number) setting determines the
station number of the message. After changing the parameter, by shutting down and turning on the
power, the station number will be enabled.

13.2.2 Communication Specifications

RS-485 Communications Specifications

ltem Specifications

Signal level RS-485

Synchronization method Asynchronous, no protocol

Communication method 4-wire type, semi-duplex communication

Transmission speed 9600/19200/38400/115200 bps (Set at parameter PA2 73.)
Transmission code 8 bits

Start bit: 1 bit

Transmission Data bit: 8 bits
configuration Parity bit: 1 bit (even)
Stop bit: 1 bit
Transmission control Transparent mode (No separation with DLE character)
Error control Check sum
Transmission length Reception 128 bytes, transmission 128 bytes (max.)

One-to-n communications (1<n<1)

The servo amplifier functions as a slave and responds to master commands.
No communications are made between slaves.

L — — — —
Transmission format - -
Master
(General-purpose PC) D H D H D H D H
(General-purpose communications) DD DD DD DD
Slave 1 Slave 2 Slave 3 Slave 31
Total wiring length 500 m
Station No. 1to 31 (Setat PA2 73.)
Connection cable LAN cable (straight) or equivalent
Terminator treatment On master side: 100 Q2 recommended. Slave side: Unnecessary

Operation command: Within 100 ms

Response time Data (parameter) transfer: Within 100 ms

* Some pieces of software do not allow eight data bits and a stop bit simultaneously.

It is recommended to use the RS-232C - RS-422 converter (model: NWOH-CNV) for the use of 1:1
communications between the master and the slave (servo amplifier). Do not use it for multiple unit connection.
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13.2.3 Transmission Protocol

Transmission format

Description

Transmission command

Reception command

amplifier

Order
(Hexadecimal value) (From host to amplifier) (From amplifier to host)

(1) | Start code 5A 5A

(2) Count of No. of pieces of data No. of pieces of data No. of pieces of data
(3) | Fixed value used by system 00 00

(4) | Process status FF 00

(5) | Connection method 7A 7A

00: Fixed 00: Fixed
(6) Amp”ﬁer station No. Station number of target

Amplifier station No.

11 11
00 00
) Fixed value used by FF FF
system FF FF
FF FF
FF FF
(8) | CMND As per command As per command
(9) | MODE 00 00
(10) | End data 00 00
(11) | Sequence No. 01 01
(12) Data section count gl:té%fe(?tii%(r:les of data of y:tézl;gtigcr:]es of data of
(13) | Fixed value used by system 00 00
Memory type Memory type
Address (L) Address (L)
Address (M) Address (M)
Address (H) Address (H)
(14) | Data section E;)t.egf loaded or written lt\)l;tégf loaded or written
00 00
STR1
As per command STR2
As per command
(15) | BCC Calculated BCC Calculated BCC

*1: The range of calculation of the BCC is from (2) to (14).
*2: The range of counting of the number of data pieces is from (4) to (15).
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13.2.4 Description of Transmission Data

Transmission code

Item Description (hex.) Function

Start code 5Ah (Fixed) Start code

g:t‘;m of No- of pieces of XXh (Variable) Ex}:f&uenﬁrmber of bytes from the process status to BCC.

E}ié?gn\q/alue used by )(:i: (oFrI'XEd) Enter the value specified in the transmission format table.
(Fixed)

Process status 00h or FFh OxFF for a request command, or 0x00 for a response command.

Connection method 7Ah (Fixed)

Station No. of amplifier 0(1\2;:;[1)::9})1 E;attei??hgu;?abtie;n number identifying the servo amplifier (1 to 31).

CMND XXh (Variable) Designate the command given to the servo amplifier.

MODE 00h (Fixed)

End data 00h (Fixed)

Sequence No. 01h (Fixed)

Count of data section XXh (Variable) Enter the number of bytes of data section. Max. 108 bytes.

Data section XXh (Variable) Enter the value of each command.

BCC XXh (Variable) g:oeg’f (S:urnm of number of bytes from data number count to data section)

13.2.5 Status Data

- Status data (STR1, STR2)
Bit

Code " Function Description
position
7 Command acceptance 0: Accepted. 1: Not accepted
6 Data error 0: None. 1: Yes
5 Transmission error 0: None. 1: Yes
4 Not used 0: Fixed
STR1

0: Initialization finished.

3 Completion of power-on initialization 1: Being initialized
2 ONLINE/OFFLINE 0: ONLINE,1: OFFLINE
1 In-position 0: Moving. 1: Motion finished
0 Alarm detection 0: None. 1: Yes
STR2 7t00 |Notused 0: Uncertain

(Area used by manufacturer)

- Bit position (STR1)

\— Alarm detection

In-position

ONLINE/OFFLINE

Completion of power-on initialization

(Not used)

Transmission error

Data error

Command acceptance
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13.2.6 Command List

Command list

Data section

No. Function CMND
Memory type Address (L) ‘ Address (M) ‘ Address (H)

Monitor relations

01 | Data read with multiple monitors 50h 01h 00h 00h 04h

Sequence monitor relations

02 | Sequence mode read 01h
03 | System status read 04h
04 | Alarm at present read 50h 02h 00h 00h 10h
05 | Alarm history read 11h
06 | Sequence I/O signal read 12h

Parameter editing relations

07 | PA1 parameter read 50h ) 00h
21h Quantity No.
(1to 15) (110 99)
08 | PA1 parameter write 51h 01h
09 | PA2 parameter read 50h 00h
29h Quantity No.
(1to 15) (110 99)
10 | PA2 parameter write 51h 01h
11 | PA3 parameter read 50h 00h
23h Quantity No.
(1to 15) (110 99)
12 | PA3 parameter write 51h 01h

Operation command relations

13 | Alarm reset 01h 17h
51h 08h 00h

14 | Alarm history Initialization 01h 23h

13.2.7 Command Transmission Specifications

e Transmission message: Message sent from host to amplifier
¢ Response message: Message sent from amplifier to host
Communication is not made between amplifiers.

1 3 The message exchanged between the host and amplifier is categorized into the following two types:
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13.2.8 Communications Starting Procedure

The amplifier does not respond to the host until power is turned on and the internal initialization process

is finished. Conduct the following procedure at power-on, and then start regular communications.

(1) After the amplifier is turned on, wait for about 1.5 s.

(2) The host issues any command and checks if the amplifier responds.
At the time, the "status data (STR1)" in the response data is checked if "completion of power-on
initialization (bit 3)" is 0 (OFF). If the bit is 1 (ON), initialization is in progress.

13.2.9 Regular Communications Procedure

(1) The host sends a transmission message to the amplifier.

(2) When receiving a transmission message, the amplifier processes the transmission message and
sends back a response message.
The host sends the next transmission message after checking the response message. Do not send
the transmission message without checking the response message.

(3) The amplifier is constantly in command state from the host unless process (2) is in progress.

[Example of processing procedure upon an error for improvement of reliability]

(1) Transmission error at physical or character level (detected by amplifier)
If a transmission error at the physical or character level (such as a parity error) is caused during
reception of a transmission message sent from the host, the amplifier does not send back the
response message (considered as nonresponse).
If there is no response from the amplifier, the host should send the same transmission message
again.
¢ The timer for judging absence of response (time-out) is counted after transmission of the

transmission message is finished.

® Time-out period shall be as below according to the transmission speed.

Parameter interrupt command Other commands
115200 bps: 250 ms or over 100 ms or over
38400 bps: 250 ms or over 100 ms or over
19200 bps: 350 ms or over 200 ms or over
9600 bps: 550 ms or over 400 ms or over

® The retry frequency depends on each application, but recommend being more than twice.
(2) Transmission error at physical or character level (detected by host)
If there is a transmission error at the physical or character level during reception of a response
message from an amplifier, the host should send the same transmission message again.
® Re-transmission should be performed after the following timing after the transmission error.
115200 bps: 50 ms or over

38400 bps: 50 ms or over
19200 bps: 100 ms or over
9600 bps: 200 ms or over

¢ The retry frequency depends on each application, but recommend being more than twice.
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13.2.10 Protocol Level Error

If an error (data error) is found in the protocol, the amplifier does not process the transmission message
but it sends error data in "status data (STR1)" of the response message.

For the description of STRA1, refer to "13.2.5 Status Data.”

It is recommended to check error data during development of host application software.

Debug the protocol according to the error data.

¢ The data error is caused if there is an error in the transmission message data (header, BCC, setting
range of parameter data, etc.). Correct data.

e A command reception error is caused if parameter writing is attempted in the parameter write
protection state. Check the setting of parameter PA2_74 (parameter write protection).

¢ In the LV (under voltage) state, memory access to the amplifier is limited and command acceptance
may be rejected if parameter reading or writing or alarm history reading is attempted. Check the
power supply state.
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13.2.11 Wiring (CN3)

Connect to the host controller with marketed LAN cable.

Connect between the host (master) and servo amplifier (slave) so that the output of the host controller
becomes the input of the servo amplifier.

Connect between a servo amplifier (slave) and another servo amplifier (slave) with a straight cable.
The connector is RJ-45 (8 pins). No termination is necessary.

Up to 31 servo amplifiers can be connected.

== No terminal
Host resistor is
; needed.
controller | |

| G,
| ol N il
Nl
B Pin layout of connector

IN port (CN3A) OUT port(CN3B)

8 | P5 8 | N.C.

7 | M5(0V) 7 | M5(0V)

5 | RXD 5 | RXD

4 | *RXD 4 | "RXD

3 | TXD 3 | TXD

2 | M5(0V) 2 | M5(0V)

1 |P5 1 | N.C.

(Upper side) (Lower side)
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W Standard connection diagram

Frame 1

External regenerative

Resistor
j jon ~T— T~~~ _l i
PN junction -1 | [ - "
| 1 / \ Connect the external regenerative resistor
. O . . across RB1 and RB2. (Remove the

jumper wire from RB2 and RB3.)
Commercial power supply:

In case of single-phase 200 V input, connect TB1 TB2 |3
to the L1 and L2 terminals. ’Wb@
©1 LI 0TS I U
©2 L2 v 2 Lo v
03 L3 W 30 O3 W @
—4—0 04 =

o+

N [ GN3ACIN e B
e an 02 Br
6 %i] oN2
i 4> P51 7 P5
LoMs 8 M5
! T ps i +S1G 5 Slg+
8 | E -SIG 4 SIG-
2 | BAT+ 1 BAT+
71 s | BAT- 2 BAT-

FG

Servomotor

22 VREF
13 M5 ON4 |
18 TREF © MONT 1
13 M5 ©MON2 2
: M5 3
e
19 PPI
7 CA CTTTTTTT
8 *CA i FFA
20 CB i «FFA
21 *CB i FFB
{ *FFB
i FFZ
1 «FFZ
1 COMIN F7
2 CONTT M5
3 CONT2
4 CONT3 oUT1
5 CONT4 ouT?2
6 CONT5 0UT3
comout

Servo amplifier
RYH-VV type
(Frame 2)
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B Reading multi-monitor data

The designated multi-monitor data is read in hexadecimals.

The number of monitor data read at a time is four.

50h

DATA Sent from host controller
7 0
() Memory type 01h
Address (L) 00h
Address (M) 00h
Address (H) 04h
E;r:sber of loaded 16h
Dummy 00h
Data 1 designation BCD (See below.)
Data 2 designation BCD (See below.)
Data 3 designation BCD (See below.)
Data 4 designation BCD (See below.)
Code Monitor name Code Monitor name
00h No designation 15h DC link voltage (max.)
01h Feedback speed 16h DC link voltage (min.)
02h Command speed 17h VREF input voltage
03h Command torque 18h TREF input voltage
04h Peak torque 19h OL thermal value
05h Motor current 20h Regenerative resistor thermal value
06h Effective torque 21h Power
07h Feedback position 22h Motor temperature
08h Command position 23h Overshoot unit amount
09h Position deviation 24h Settling time
10h Command Pulse frequency 25h Resonance frequency 1
11h Feedback cumulative pulse 26h Resonance frequency 2
12h Command cumulative pulse
13h LS-Z pulse
14h Load inertia ratio

For details of monitor data, refer to the next page.

Sent from servo amplifier

Memory type
Address (L)
Address (M)
Address (H)

Number of loaded
bytes

Dummy
STR1
STR2

Data 1 designation

Data 2 designation
Data 3 designation

Data 4 designation

Monitor data 1

Monitor data 2

Monitor data 3

Monitor data 4

For manufacturer

7

01h

00h

00h

04h

Same as request

00h

Status data

Same as request

Same as request

Same as request

Same as request

LL

LH

HL

HH

LL

LH

HL

HH

LL

LH

HL

HH

LL

LH

HL

HH

Reserved
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Details of monitor data

Data

No. Monitor data (32-bit long binary) Max. value
Feedback speed #3000 r/min/£3000h + Max. rotation speed
Command speed x 11
Command torque 1+300%/+1FFFh 1+300%

Peak torque
Motor current
Effective torque

Feedback position 11 [unit amount] / +1h *2
Command position

Position deviation [selection unit (*1)[/ £1h | *2

+1
Command pulse frequency 0.1 kHz/+1h 1 MHz
+1

2[3[3(3|a 2 [a[8]2(3| |0 [~ |o|a] = |o[n|-

Feedback cumulative pulses pulse/+1h *2
Cumulative input pulses
LS-Z pulse +1 pulse/t1h Encoder pulse
Load inertia ratio 1 time / 100h 300 times
DC link voltage (max.) 550 V/3FFh 550 V
DC link voltage (min.)
VREF input voltage +10.6765 V/£7080h 12V
TREF input voltage 1£10.6765 V/x1FFFh
OL thermal value 100%/1000h 100% (trip level)
20 Regenerative resistor thermal
value
21 Power Wattage +300%/+1FFFh +300%
22 | Motor temperature +1°C/+4h 100°C
23 | Overshoot unit amount +1 [selection unit (*1)] /£1h | *2
24 | Settling time 0.1 ms/1h 100.0 ms
25 | Resonance frequency 1 10 Hz/1h 4000 Hz

26 | Resonance frequency 2

*1 The unit depends on that designated with PA1_31 (deviation unit selection).
*2 The data range is from -2147483648 to 2147483647.

(In signed hexadecimal notation, from 80000000h to 7FFFFFFFh)

If the range is exceeded, the count cycles are as shown below.

2147483647

Decrease Increase

-1 0 +1

Decrease ( ) Increase

-2147483648
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B Sequence mode read

50n
DATA Sent from host controller Sent from servo amplifier
7 0 7 0
n) Memory type 02h Memory type 02h
Address (L) 00h Address (L) 00h
Address (M) 00h Address (M) 00h
Address (H) 01h Address (H) 01h
E;Atr:sber of loaded 05h E;/J(r::er of loaded 05h
Dummy 00h Dummy 00h
ziil — Statusdata —
Control mode See the table below.
Sequence mode | See the table below.
Sub mode 00h
Code Control mode
00h Position control
01h Speed control
02h Torque control
Code Sequence mode
00h Servo OFF
01h Servo ON
02h Zero speed stop
03h Manual feed
04h Position cofnL:LS:n/d operation
05h +0OT
06h -OT
07h Under voltage
08h Positioning
09h Homing
0Ah Interrupt positioning
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W System status read

CMND 50h
DATA Sent from host controller
(n) ! -

Memory type 02h
Address (L) 00h
Address (M) 00h
Address (H) 04h
rl;l;‘zsber of loaded 11h
Dummy 00h

Memory type
Address (L)
Address (M)
Address (H)
Number of loaded bytes
Dummy

STR1

<Amplifier-related data>

<Motor-related data>

STR2

Dummy

Amplifier type
Smart identification
For manufacturer
Amplifier voltage
Amplifier capacity

Sent from servo amplifier

7

02h

00h

00h

04h

11h

00h

Status data

00h

See below.

40h

Reserved

See the table below.

See the table below.

BCD

See the table below.

See the table below.

See the table below.

See the table below.

00h

Reserved

Reserved

Reserved

13-50 PC Loader Communications

Code Amplifier type Code Motor type Amplifier ZNO.
00h V type 00h GYC 5000 Motor type
01h GYS 5000 Motor voltage
Code Ampliﬁell' rating 03h GYC 6000 Motor capacity
(r/min) 05h GYS 6000 Encoder model
00h 3000 06h GYG 2000 I/F
01h 2000 07h GYG 1500 For manufacturer
02h 1500 For manufacturer
For manufacturer
Code Amplifier voltage Code Motor voltage (V)
) 00h 200
00h 200 02h 100
02h 100
Code Motor, amplifier capacity [W] Motor, amplifier capacity [W]
(GYS,GYC) (GYG)
00h - 500 <Encoder-related data>
01h 50 750
02h 100 850 Code Motor type
03h 200 1000 06h 18-bit ABS
04h 400 1300 07h 20-bit INC
05h 750 1500 09h 17-bit INC
06h 1000 1800
07h 1500 2000
08h 2000 2900
0%h 3000 -
0Ah 4000 -
0Bh 5000 -
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B Alarm at present read

50

Sent from host controller Sent from servo amplifier
DATA
(n) 7 0 7 0
Memory type 02h Memory type 02h
Address (L) 00h Address (L) 00h
Address (M) 00h Address (M) 00h
Address (H) 10h Address (H) 10h
E;r;sber of loaded OAh ll;l);ltr(:sber of readed OAh
Dummy 00h Dummy 00h
STR1
STR2 ——  Statusdata —
(L)
Alarm code (H)
Total time-main (L)
power supply (H)
Total time-control (L)
power supply (H)
<Alarm-related data>
Motor running time (L)
Code Symbol Name (H)
00h - (No detection)
01h oc1 Overcurrent 1
02h oc2 Overcurrent 2
03h oS Overspeed
04h - -
05h Hu Overvoltage
06h Et1 Encoder Trouble 1
07h Et2 Encoder Trouble 2
08h ct Circuit Trouble
0%h dE Memory Error
0Ah Fd Fuse Blown
0Bh cE Motor Combination Error
0Ch tH Breaking Transistor Overheat
0Dh Ec Encoder Communication Error
OEh ctE CONT (Control signal) Error
OFh oL1 Overload 1
10h olL2 Overload 2
11h rH4 Inrush Current Suppression Circuit Trouble
21h LuP Main Power Undervoltage
22h rH Internal Breaking Resistor Overheat
23h rH External Breaking Resistor Overheat
24h rH3 Breaking Transistor Error
25h oF Deviation Overflow
26h AH Amplifier Overheat
27h EH Encoder Overheat
28h dL1 Absolute Data Lost 1
29h dL2 Absolute Data Lost 2
2Ah dL3 Absolute Data Lost 3
2Bh AF Multi-turn Data Over Flow
2Ch IE Initial Error
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® Alarm history read

50h

13-52 PC Loader Communications

Sent from host controller Sent from servo amplifier
DATA P
(n) 7 0 7
Memory type 02h Memory type 02h
Address (L) Quantity (01 to 02h) Address (L) Quantity (01 to 10h)
Address (M) Starting No. (01 to 20h) Address (M) No. (01 to 20h)
Address (H) 11h Address (H) 11h
Number of loaded Number of loaded
; bytes (L .
l?l):}risbg)of loaded (Quantlty x 32) +2 Nyu;sb(er)of loaded (Quantlty x 32) +2
bytes (H) bytes (H)
:;E; ——  Statusdata —
Designate addresses (L) and (M) in a BCD. o)
Alarm code (H)
Total time-main (L)
<Alarm-related data> power supply (H)
Code Symbol Name Cumulative excitation L)
- time of control circuit (H)
00h - (No detection)
01h oc1 Overcurrent 1 Motor running (L)
02h oc2 Overcurrent 2 time (H)
03h oS Overspeed _ Feedback speed (L)
04h — — Alarm history of (H)
05h Hu Overvoltage desi%nated Feedback speed (L)
number
06h Bt Encoder Trouble 1 (;2 bﬁes) (5ms before) H)
07h Et2 Encoder Trouble 2 Command L)
08h ot Circuit Trouble speed (H)
09h dE Memory Error Command (L)
0Ah Fb Fuse Blown torque (H)
0Bh cE Motor Combination Error Motor current (||:|)
0Ch tH Breaking Transistor Overheat (H)
0Dh Ec Encoder Communication Error Effective torque (||:|)
OEh ctE CONT (Control signal) Error (H)
OFh olL1 Overload 1 DC link voltage (||:|)
10h ol2 Overload 2 )
11h rH Inrush Current Suppression Circuit Trouble EC error count (||:|)
21h LuP Main Power Undervoltage (H)
22h rH Internal Breaking Resistor Overheat Command position (L)
23h rH External Breaking Resistor Overheat (high order word) (H)
24h rH3 Breaking Transistor Error Command position (L)
25h oF Deviation Overflow (low order word) (H)
26h AH Amplifier Overheat s d (L)
27h EH Encoder Overheat equence mode (H)
28h dL1 Absolute Data Lost 1 Alarm history of Dummy 00h
29h dL2 Absolute Data Lost 2 designated 00h
2Ah dL3 Absolute Data Lost 3 number by
2Bh AF Multi-turn Data Over Flow designated
2Ch IE Initial Error quantity (32 bytes)
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B Sequence I/O signal read

soh

Sent from host controller Sent from servo amplifier
DATA
") 7 0 7 0
Memory type 02h Memory type 02h
Address (L) 00h Address (L) 00h
Address (M) 00h Address (M) 00h
Address (H) 12h Address (H) 12h
Number of loaded
b;‘tg‘s er ot loade! 0Ah :;,Jtr:sberof loaded 0Ah
Dummy 00h Dummy 00h
STR1 —  Statusdata —
7 0 STR2
. Input signal See the figure on the left.
Inputsignal [T [ [ [ ] ]| Doy =
D
L conm ourmy oon
CONT2 ummy :
Output signal See the figure on the left.
CONT3
Dummy 00h
CONT4
CONT5 Dummy 00h
(Not used) Dummy 00h
(Not used)
(Not used)
7 0
Outputsignal [ [ | | [ [ | [o]
tOUT1
ouT2
ouT3
(Not used)
(Not used)
(Not used)
(Not used)
(Not used)
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B Parameter read

DATA
(n)

50h

Sent from host controller

7 0

Memory type

See the table below.

Address (L)

Quantity (01h to 15h)

Address (M)

No.(01h to 99h)

Address (H) 00h

Number of readed .

out bytes (L) (Designated No. x 6) + 2
Number of readed 00h

out bytes (H)

* Designate addresses (L) and (M) in a BCD.
Example: 49 — 49h, 50 — 50h

Memory type
Address (L)
Address (M)
Address (H)

Number of readed out

Parameter of designated No. (6 bytes)

7
CLLITT fofo]
)

(Decimal point position

0
|
L Data sign
0

T+ 1=

Data status
0: Normal. 1: Memory error

(10th digit) (9th digit)
LTI 1]
(8th digit) (7th digit)
LTI 1]
(6th digit) (5th digit)
CLITTT T[]
(4th digit) (3rd digit)
LTI 1]
(2nd digit) (1st digit)

* The data is a 10-digit BCD.
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Memory type Parameter bytes (L)

Number of readed out
21h PA1_ by“(':s (e;'f readed ou
22h PA2_ STR1
23h PA3_ STR2

Parameter of
designated No.

Parameter of
designated No. + 1

Parameter of designated
No. + Designated
quantity - 1

Sent from servo amplifier

7 0
See the table on the left.
Quantity (01h to 4h)
No.(01h to 99h)
00h
(Designated No. x 6) + 2
00h

—— Statusdata —

| I
r Ll
. X
r |

i
l !
F |
} ,
Il S |

|
|

F===== A a
I |
r al
L I
= 5
L I
r al
i I
r al
i I

1
i I



B Parameter write

DATA
(n)

51h

Sent from host controller

CHAPTER 13 RS-485 COMMUNICATIONS

7 0
Memory type See the table below.
Address (L) Quantity (01h to 15h)
Address (M) No.(01h to 99h)
Address (H) 01h
No. of written bytes (L) (Designated No. x 6)
No. of written bytes (H) OOh
Parameter of
designated No.
| |
i i
Parameter of F 1|
designated No. | :
+1 L !
r nl
I |
o I !
|
|
F===== d———— 2
I |
Parameter of |r i
designated No. I )
+ Designated i- 1'
quantity - 1 F ]
L |
e
5 |

* Designate addresses (L) and (M) in a BCD.

Example: 49 — 49h, 50

— 50h

Memory type Parameter
21h PA1_
22h PA2_
23h PA3_

Sent from servo amplifier
7

0

Memory type

See the table below.

Address (L)

Quantity (01h to 15h)

Address (M)

No.(01h to 99h)

Address (H)

01h

No. of written bytes (L)

(Designated No. x 6)

No. of written bytes (H)

00h

STR1
STR2

Status data

* If the entire data is correct

, the data of the

designated quantity is written.
If an error is found, the following data is not

written.
Bit 6 of STR1 (data error) i

s turned on and the

number of data pieces actually written is sent

back.

Parameter of designated No. (6 bytes)

7

0

[o]o]

o |

(Decimal point position)

Data sign
0:+,1:-

(10th digit)

(9th digit)

(8th digit)

(7th digit)

(6th digit)

(th digit)

\ T

(4th digit)

(3rd digit)

(2nd digit)

(1st digit)

* The data is a 10-digit BCD.
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B Alarm reset

CMND 51h
DATA Sent from host controller Sent from servo amplifier
(n) 7 0 7 0
Memory type 08h Memory type 08h
Address (L) 00h Address (L) 00h
Address (M) 01h Address (M) 01h
Address (H) 17h Address (H) 17h
No. of writt . i
b;tez written 00h :;egf written 00h
Dummy 00h Dummy 00h
STR1
STR? —— Status data ——
B Alarm history initialization
CMND 51h
DATA Sent from host controller Sent from servo amplifier
(n) 7 0 7 0
Memory type 08h Memory type 08h
Address (L) 00h Address (L) 00h
Address (M) 01h Address (M) 01h
Address (H) 23h Address (H) 23h
No. of writt i
b;te: written 00h g;)t.etsnf written 00h
Dummy OOh Dummy OOh
:12; —— Status data —
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14.1 Operating Environment

To run PC Loader, a PC having the following environment is necessary.
¢ Operating system
Windows 2000 Professional (Service Pack 4 or later)
Windows XP Professional (Service Pack 1 or later)
Windows XP Home Edition (Service Pack 1 or later)
Windows Vista (Service Pack 1 or later)
Windows 7

e CPU
Pentium 133 MHz or faster (Windows 2000 Professional)
Pentium 300 MHz or faster (Windows XP Professional, Windows XP Home Edition)
Pentium 800 MHz or faster 32 bits (Windows Vista)
Pentium 1GHz or faster 32 bits (Windows 7)
® Memory environment
64 MB or more (Windows 2000 Professional)
128 MB or more (Windows XP Professional, Windows XP Home Edition)
512 MB or more (Windows Vista)
1 GB or more (Windows 7)

¢ Display

Windows-compatible display having XGA (1024 x 768 pixels) or better resolution
® Free space of hard disk

100 MB minimum

14.2 Installation Method

Before starting installation, exit from Message Manager (MM) (see page 14-4).

[11 Runthe ALPHAS Series PC Loader setup program.
Click setup-***.exe.

O T

J File Edit ‘Wew Favorites Tools Help

J Back - = - | Qhsearch [\ Folders £ HHistory |% 0z =

Mame | Size | Type | IModified |
gsetup.exe 13,759KE  Application  §/3/2007 12:52 PM

[2] The installation preparation screen is displayed.
Click "Next "

Wrlcome to the InstaliShicld Wizard for
ALPHAS LOADER

Thee It alShietd(R ) Wizerd will retall ALPHAS LOADER on your
computer. 1o contrue, chck Neat.

WARNING: This program is probected by copyright Law and
ntemnationsl treaties,

[ mes | Cancel

14-2 Operating Environment
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[3] The ALPHAS Series PC Loader software license T - =
agreement iS dISplayed Please read the Following license agreement carefully. k“‘_
Carefully read the license agreement. T Hee Sy o, Do, E
To accept, click "l accept the terms in the license PR e

" " " This Software End User License Agreement (this
agreement then "Next . “hgrecnent”) is betwoen you (both the individual

installing the Software and any single legal entity on
behalf of which such individual is acting) ("Licenses")
and Fuji Electric Systems Co. Ltd. ("Fuji")

IT IS IMPORTANT THAT ¥OU READ CAREFULLY AND UNDERSTAND LI

L accept the terms in the license agresment Erint.

¢ T do not accept the terms in the license agreementt

<psck [ | caneel |

[i2 4L PHAS LOADER - instalishi ]
. . Customer Information } 4
[4] Enter user information. . Pl erker youy formation. ‘ |
Enter the user name and the division you belong to. gt
. rive Systems Planning Dept,
Designate the user of the PC Loader. oo
After enterlng and Selec“ng, CI|Ck "NeXt .., |FupEIE(m(Fnc:-mpunents&svstemscD.,Ltd
Install this application For:
% @nyone who uses this computer (all users)
" Only For me { )
<gack [ met> | Concel |
[5] The installation preparation start screen is displayed. ready to Installthe Program
CI|Ck "|nSta|| (1] The wizard is ready to begin installation. | |

Fil . b . Click Install to begin the instalation.
lle co pyl n g eg Ins. IF you wank ta review or changs any of your nstallation settings, dick Back, Click Cancel to
exit the wizard,

InztaliShisld

cpack [ mstal | concel |

[6] The installation end screen is displayed.
Click "Finish " to finish installation.

Installshicld Wizard Completed

The InstalShiekd Wizerd hes successiully sl slled ALPHAS
LOMDER. Chek Firesh o ook the weard.

Firish

Installation Method 14-3
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The ALFHAS5 Series PC Loader can apply to the following products.
[PC Loader]
(1) ALPHAS
(2) ALPHAS Smart
— (3) Servo operator
(_Hint
— |[Conversion tool]
(1) Parameter file conversion tool [FALDIC-a — ALPHA5]
(2) Positioning data file conversion tool [FALDIC-a — ALPHAS5]
(3) Parameter file conversion tool [FALDIC-W — ALPHAS Smart]

F'.LF'HF'.E Seriez Loader WerdZ2
LanguageiLy

The function is selected.

PC LOADER. | Conwersion tool

" ALPHAS & ALPHAS Smart " Servo Operatar

Canisel |

The description is given mainly for the PC Loader for ALFHA5 Smart from the next page.

14-4 |Installation Method
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B Message Manager (MM)

(1]

(2]

(3]

Message Manager (hereinafter referred to as "MM") controls the communications port when
multiple pieces of loader software run. It automatically runs after the ALPHA5S Series PC Loader is
launched. Keep MM running during operation of the ALPHA5 Series PC Loader.

If the PC Loader for the following Fuji Electric FA's products is used, the MM controlling the
communications function of the PC is launched in addition to the loader software of the
corresponding device. If the loader version of respective devices is old, the PC loader for the
ALPHAS Series will not be enabled. In such a case, terminate the MM and then launch the PC
loader for the ALPHAS Series.

If the ALPHAS5 Series PC Loader is launched first, the PC Loader in the following list can be used.

Appl|gable Applicable model Name and model of loader
device
SX Programmer Expert (D300winVer2)
/ NP4H-SEDBV2
SX Programmer Expert (D300winVer3)
FUJI:[S |Ir|1tegral MICREX-SX / NP4H-SEDBV3
controtler SX Programmer Standard
/ NP4H-SWN
SX communications middle ware
/ NP4N-MDLW
FRENIC-Mini The FRENIC Loader
FRENIC-Eco
Fuji's inverter .
FRENIC-Multi FRENIC Loader
FRENIC-MEGA FRENIC Loader 3

Look at the Windows task bar to check whether the MM runs or not. I?m@@ 17:372

Follow the procedure below to terminate MM (description is for the right handed mouse).

Move the mouse cursor to the MM icon and click the right mouse button. "Exit Message Manager"
is displayed.

Exit MessageManager ‘
T e L

Move the mouse cursor to "Exit Message Manager" and click the left mouse button. The
termination confirmation screen is displayed. Move the mouse cursor to "Yes" and click the left
mouse button.

MessageManager 5[

& Exit MessageManager ?

MM is terminated and the M. icon disappears from the task bar. <« [k 1503

Installation Method 14-5
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14.3 Communications Setting

Two methods are available to connect the servo amplifier to a PC.

The communications setting detail varies depending on the connection method. See the following
description and set the communications appropriately.

1) When using the RS-232C/485 converter (NWOH-CNV)

B Wiring outline

RS-232C/485 converter

(NWOH-CNV)
[0 _
CATS5 cable USB/serial cable
(commercial item) (commercial item)
PC Loader
B Setting method
(1) Select "Comm. Setup" from E ‘
Wizard Menu. Sem S
(2) Select "It communicates directly with the X
amplifier(COM)." in the Connection method - Connected methad
item. and then click the OK button. " It commurnicates by way of Servo Operator (USE)

% Tt communicates directly with the amplifier(ComMj

—Comrmunication condition

COM Part(B) ICOMl 'I

Baud Rate(B) 38400 [bps] -

Retry Murnber(R) |3 times vl
Time CQut(T) |1DUU [m=] 'I Cancel |

B Notes

Set the same value between PA2_73 (communications baud rate) on the amplifier side and the
communications baud rate as a communications condition.

No. Parameter name Setting range

Default value | Change
PA2_ 73| Communications | 0--- 38400 [bps]. 1--+ 19200 [bps] 0

baud rate 2-++ 9600 [bps]. 3---115200 [bps]

Power

14-6 Communications Setting
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2) When using the servo operator

B Wiring outline
CATS cable USB cable
(commercial item) (commercial item: B type or MiniB type)

PC Loader
B Setting method
(1) Select "Comm. Setup" from f=ls
Wizard Menu. omm. Setup
(2) Select "It communicates by way of servo x|
operator(USB)." in the Connected method —Connected method
item, and then click the OK button. [f'“ It cornmunicates by way of Servo Operator (USE) ]

It communicates directly with the amplifier [COM

—Communication condition ——————

COM Port{P) ICOMl v[
Baud Rate(B) |3EI4DD [hps] vI
Retry Murmber(R) |3 times 'I

Tirme Out(T) |100|3 [ms] 'I Cancel

i

H Notes

Set the same value between PA2_73 (communications baud rate) on the amplifier side and the

communications baud rate setting* on the servo operator side. (The initial value is 38400 bps for
both.)

No. Parameter name Setting range Default value | Change
PA2_73| Communications | 0--- 38400 [bps]. 1--- 19200 [bps] 0 Power
baud rate 2--- 9600 [bps]. 3---115200 [bps]

*) For the baud rate setting of the servo operator, refer to "Test Running " in the servo
operator manual.
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B Procedure for USB hardware search wizard (when using the servo operator)
For Windows 7

[1] Select “Browse my computer for driver software
(advanced) (R).”

How do you want to search for driver software?

= Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

& Browse my compulter for driver software
Locate and install driver software manually,

[2] Select the USB driver file.

Click the “Browse” button.

Browse for driver software on your computer

Search for dever software in this lacation:

[Ca kel Tocunents) - Browse.. |

| Include subfolders

# Let me pick from a list of device drivers on my computer
Thes list wall show installed driver sottware compatible with the dewvice, and sll driver
saftware in the same cateqory a5 the device,

[ met | [ Comel

[3] Select the folder containing the driver file.

The USB driver is copied in the folder* where PC

Loader is installed. ;

4 Program Files B
* Example of ALPHAS Smart PC Loader 4 || ALPHAS Series

B ) ALPHAS i |
C: \Program Files\ALPHAS5 Series\Driver I L ALPHAS Smart L

1-_ D_r_i_'_._rgr.

| Wing8
Select the folder and clock “OK.” Win2000 4

Folder: Driver

oK | cancel |
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[4] The folder is designated.

. « 5 Browse for driver software on your computer
Click “Next”.

Search for driver seftware in thic location:
AProgram Fles ALPHAS Seres\Drrver -

¥ Include sublolders

= Let me pick from a list of device drivers on my computer
This list will sheow installed driver software compatible with the device, and all driver
software in the came categary ac the device.

[5] Install the driver. [ Windowssecity e
Window

The driver installation is started by clicking

“Install this driver software anyway. “

for your device.

2 Install this driver software anyway

disc. Unsigned software trom other sources may harm your computer or steal
nformation.

v See delails

[6] The file is copied and the completion screen

is displayed.

‘Windows has successfully updated your driver software

Windows has finshed installing the dover soltware for this device

Click the “Close” button to exit from the driver

ALPHAS

installation.
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For Windows Vista

[1] Using a USB cable, Connect the PC with the servo i s =i
Operator. Windows needs to install driver software for your Unknown
Install the USB driver. Device

. . ¥ Locate and install driver software (recommended)
Select "Install by searching the driver software NS ! e s v e o ety Ao s

for your device.
n
(recommended) (L).
+ Ask me again later
Windews will ask again the next time you plug in your device or log on,

¥ Don't show this message again for this device
Your device will not function unhil you install driver software

[ Cancel

[2] Select "Continue." - :
User Account Control [se]

@ Windows needs your permission to continue

If you started this action, continue,

" Device driver software installation
Microscft Windews

(™) Details Continue Cancel

User Account Contrel helps stop unauthenzed changes to your computer.

[3] Select "Browse my computer for driver _

software(advanced)(R)." (0. i P e b ks B

Windows couldn't find driver software for your device

* Check for a solution
Windews will check te cee if there are tteps you can take 1o get vour device
warking.

< Browse my computer for driver software (advanced)
Locate and install driver scftware manually

LCancel
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[4] Select the USB driver file. _
Click the "Browse" button. &3 - Found New Hardware - Unknown Devce

Browse for driver software on your computer

Search for driver sofftware in this lacation:

N Cromaen ]

o Include subfolders

:_ Next J _. Cancel

[

[5] Select the folder containing the driver file. Browse For Folder X3
Select the folder that contains drivers for your hardware.

R

The USB driver is copied in the folder* where PC
Loader is installed. 4 | Program Files .
* Example of ALPHAS5 Series PC Loader. a | ALPHAS Series

C:\Program Files\ALPHAS Series \Driver ALPHAS
ALPHAS Smart
4 | Driver
Select the folder and click "OK." Wingg
Winz000
RSC =

To view subfolders, dick the symbol next to a folder.

[ ok JJ[ concd |

[6] The folder is designated. ' =

@ . Tound New Hardware - Unkniown Device

Click "Next."

Browse for driver software on your computer

Search for driver software in this location:
CiProgrom Fies ALPHAS SeriestDine] * [ Browses

4| Include subfolders

[T Cancel
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[7] Install the driver.

The driver installation is started by clicking
"Install this driver software anyway."

[8] The file is copied and the completion
screen is displayed.

Click the "Close" button to exit from the
driver installation.

14-12 Communications Setting

Windows can't verify publisher of this driver software

# Don't install this driver software
You should check your manufacturer's website for updated driver software
fer your device.

% Install this driver software anyway
Only install driver software obtained from your manufacturer's website or

disc. Unsigned software from cther sources may harm your computer or steal

information.

(v Seedetails

Found hlew Hardware - ALPHAS
The software for this device has been successfully installed
Windowis hes finished installing the driver software for this device:

ALPHAS




B Procedure of USB hardware search wizard

For Windows XP

(1]

(2]

3]

Using a USB cable, connect the PC with the servo operator.

Install the USB driver.
Select "Install from a list or specific location (Advanced)"
and click "Next."

Select the USB driver file.

Select "Search for the best driver in these locations " and
place a check mark at "Include this location in the search ."

Click the "Browse" button and select the USB driver.

Select the folder containing the driver file.

The USB driver is copied in the folder* where PC Loader is
installed.

* Example of ALPHAS5 Series Looder

C: \Program Files\ALPHA5 Series\Driver

Select the folder and click "OK."

CHAPTER 14 PC LOADER

Found New Hardware Wizard

Wealcome to the Found New
Hardware Wizard

Ths vz el ko s sl b o
USE Device
“1 W your hoedworo come with an inslallaton CD
B o Hoppy duk, insed i now.

Twhat do pou vard the mamd lo do?

{2 liret el the somvenre ssomatcaly [Fecommerded]
) Inatallrom a ket o spacibe e sbon Jdvnced)

ek Mt 19 contrus

Found New Hardware Wizard

Pleate choove your tarch and mitallabon option:

[Eh Smanch hor the besd divess i these locabons

Uz e chick. bowe: bebw io mit of expand ihe delaul mearch. which include: local
patha snd iemavable meda The best dever found vill be nataled

] S asch removable mscka (Ropge, CO-ROM |
[Fllirehute ths igebun 1w jmach

v |_Browse |

(O Qo smerch | wall choose the dives 10 natal

Choose ha oplon b wskec) the devce dever from a el \Window does nol gusranies thal
he e you choome sl be S best match lor pour hardware.

Select the folder that contains drivers for your hardware.

Browse For, Folder,

= ) Program Files A
= |20 ALPHAS Series
# ) ALPHAS
+ | ) ALPHAS Smart
= O
) Wing3
) Win2000
D RsC v

To view any subfolders, click a plus sign above.

[ ok [ concel

14-13
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[4] The folder is designated.
Click "Next" to start to install the driver.

[5] Select the SxUsb.sys file.
Click the "Browse " button to open the browse screen.
The SxUsb.sys file is found in the following folder in the
default state.
C:\Program Files\ALPHAS5 Series\Driver\Win2000

[6] Select the SxUsb.sys file and click the "Open" button.

[7] "Copy files from " is designated.
Click the "OK" button.

[8] The file is copied and the completion screen is
displayed.

1 4 Click the "Finish" button to exit from driver installation.

14-14 Communications Setting

Found How Har dware Wizard

Pleate choane pour 1earch and installation oplions.

(%) Soanch for the besl deress i these kxatons

Use the chack bover bekow i lmit or expand the delaull search, whach nchider local
patha ond romovable media. The best diver found will be imstaled

["]5earch removable media foppy. COAOM |
7] irachunke thes g aton nthe seach

C:\Pregram Fias'\ALPHAS Senas'\Dimer v

) Dont search | wil choose the deives 1o instal

Choose thit cption ko tekect the device diver fiom st Windows doe1 nol quarsrtes thal
Thes crves e oo vl b e bt masch box yocr huscdure

[eBok |[ Beds | [ Coed |

Files Needed g

. Thefie Sulsb.eys’on ALPHAS Inataaton dk i
It

Type the path where the file is located, and then cick.
0K,

Lopy Hes ko

= e Browse.,

Lacate il &1
Leckrs | L3 Win2000 o O
3
My fiecent
Documents
Deskton
My Documents
My Comguies
- Fhe o Sulbib sy v
My Motvecr, | Pl of trpec Cowel |
Files Needed @
- The file "Sullsb.eps’ on ALPHAS Instalation disk is
e Tt sensy

Type the path where the file is located, and then click
0K,

LCopy Hes ko
C:\Program Flas\AL PHAS Senes\Dmver\Win200 Browse.,

I

Found Hew Hardware Wizard

Completing the Found New
Hardware Wizard

The weasd has rehod rataling the soltware lor

%Mﬁb\b

Chek Finish o clowe the wizard
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For Windows 2000

[Foumid Meew Hards

[11 Using a USB cable, connect the PC with the servo
operator.

Welcome to the Found New
Hardware Wizard

Thes rezard hedps pous st ol & devace diivei loi s
hardwars deace

Install the USB driver.

To contnue, click, Newt

i B Cancel

[2] Select "Search for a suitable driver for my device Foum N Hanware Weard

Instoll Hardware Device Divers

(recommended) " and click "Next ." A device et  elvar rogam B sl s hadwus doviz o werk lh

3N opetFng Tytkem

Thit wizsed vl complate fa imtisliation far thit davce:

() USHDevie
22

A device derer 1 & solwans program thal makes & handwate devics vk 'Windowes
ec e fla fox yous e dice. o losat th e Flae and Crriplela the
it slation cich Nast
‘What o o sk the wazald ba do?
[  Search Iot & tiskable drives [of iy Otvice iecommended ]

1 Disphy & ket of the known diivers {or it device o that | can choois & 1pecilc
el

T e o

Loszate Dirves Fibes
Whens & you wand Windows bo tesch hor driver fles?

[3] Designate the location of the driver file.

Select "Specify a location " and click "Next ." i o gt o o A8 i

(n) USHDevice
7

Thes wazaed comchet for sustable diveit o ks dives dafahade on youl compulel and in
oy of the folowsg cptional search locations that yeu ipecily
To shart the seach, ciick New. If ou are searching on a fioppy daok o COROM divve,
inset the oppy disk ca D bebse chelng Hest
Dptonsl seaich kacabon

™ Floppy gk dive:

™ COROM drivee

¥ Spaciy a braion

T Hicrmaalt e
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[4] Select the driver file. X
Click the "Browse " button to open the file Q ol Fresmuritor O s ik dok ko e dee
selection screen. Concel |

The USB driver is copied in the folder* where the
PC Loader is installed.

Example of ALPHA5 Series Loader Copy manufacturer's fles from:
C: \Program Files\ALPHAS5 Series\Driver & | ]
[5] Select the SxUsb.inf file and click "OK." IO e
Leck i [ Driver 2 R e ;3
Fio pane [usmind = o ]
Fes ol lype [Setum Iniomaton n | Cancel I
[6] Click "Next " to start to install the driver. Found New Hardwrare Wizard

Diiver Files Search Rosulls
Tha vzl has finishad samching for dovet fles fo pous haduas device

The wased lound a dirves Bor tha felovmng dewce

6\[:} USH Leves

Windows lound a diver for ez devce. To mstal e diver Windows lound, chck Nest

= - oo am Mo’ dlphiah sesesdmem skl

< Back Hest Cancel

[7]1 The file is copied and the completion screen is
displayed.
Click the "Finish" button to exit from installation
of the driver.

Completing the Found New
Hardware Wizard

4

Windows hat finished instaling the software for this devies

ALPHAS

To cloge B waard, chok. Frah
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After the PC Loader is launched, the wizard Menu [General] shown below is displayed.

Wizard Menu [Generall

This software is a support tool for monitoring, entering data, operating and performing others of ALPHAS Smart Seties servo system.
t the folowing function.

| Various signals inside the servo

amplifier are monitored and their
waveforms are dizplayed. The data
iz received continuouzly =ent fram
the zervo amplifier and displaved in

il value and waveform.

Warious zighals inside the servo

o | amplifier are monitored and their

waveforms are displayed. & trigger
cah be set at an arbitrary value
Usetul to monitar detail waveform
hear the trigeer.

Through the monitor menu, the
amplifier status can be monitored.
10 monitor, digital monitar, alarm
histary, ete.

_ | Editz, zend=, campares, and

co
SPEED 5000
Edit Pos. Data

initializez the parameters.

Edits, sends, compares, and
initializez the positioning data.

F
ServoAnalyze

EXIT]
- (]

»

Exit Application

Sets the communication conditions
between the servo amplifier and the

Test operation menu. Various test
can be done lke manual feed, easy
tuning, profile operation, etc.

The mechanical system can be
checked. The resonance ar
anti-rezonance frequencies could

J| | be detected. The effects of notch

filter could be used to avaoid
rezonance problems.

Save a file to cloze thiz application

™ Don't show this window nesxt time. (1)

Close(C) |

e Real time trace

The speed, torque waveform and so on can be obtained easily with a single click.
o Historical trace

Enter trigger settings to obtain waveforms in more details than those obtained with real time trace.

e Monitor

Monitor [I/O check], [Various numerical data], [Alarm history], [Warning/Forecast monitor],
[Automatic vibration suppressing monitor], or [System configuration].
o Edit Parameters
Parameters can be edited, transferred, compared or initialized.
o Edit positioning data
Positioning data can be edited, transferred, compared or initialized.
e Communication setup
Set up communication conditions for the servo amplifier and the PC.

e Test running

Various test operations can be conducted independently between the servo amplifier and

servomotor.

e Servo analyze
The resonance point and anti resonance point of the mechanical system are located.

For the description of buttons provided on each screen, refer to the Help of PC Loader.
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14.5 Use Method at Setting Up

When setting up the equipment, follow the procedure below for smoother work.

the host
controller and
perform motion
to check if the
sequence
program
functions
correctly.

+ If necessary, perform forced
OUT signal output and forced
pulse output.

step| Description Items to be confirmed Operation of PC Loader
[1] | Operate the + Perform manual operation Select Test Operation — Manual Operation.
discrete motor [JOG] to check if the motor
to check if the operates according to m
motor commands. ol Facd
functions Mbontl
correctly. . .
y Use real time trace to check the motion waveform.
<Acquired waveform (reference)>
Ch1: Command speed (analog)
Ch2: Feedback speed (analog)
Ch3: Command torque (analog)
[2] | Connect with + Perform I/O check. Perform 1/0 monitor in the monitor mode to check.

sspsssEs

csppsen gogesses

PR

+ Give commands from the host
and check for motions.

Use digital monitor in the monitor mode to check the
command pulse frequency and command cumulative

ON7GFF

1/ monitar Digital manitor | Alarm history monitor | Warning monitor | Automatic wibration suppressine contral manitor | 10 area monitor | System monitor |

Sequence
(Cantm\ I Posttan contral Mode Serva OFF ‘

Dieital
Feedbac Command torque
/1in 000 %
Effective toraue Feedback position
[ % [ NI
Gommant pulss frequency Feedhack cumulative pulse Gommand cumulative pulse
pulse. L] kHe il pulse. w pukse.

DG Jink voltage (nsd DG link voltage(min)
pulse f L) time. ) v 250 %

Gommand position
[ UNIT

Gommand speed
r/min 0

Peak foraue
000 %

Position deviation

157 puke
T T

OL thermal yalue Brakine Resistor thermal valie Power(i) Motor temperature

0 % 0 % [ 000 % o7 ‘o
Overshoot unit smount ettlin time Fesonance frequency 1 Resonance frequency 2

0 uNIT [ 00 ms 4000 He 4000 He

4000Hz means there are no resonance frequencies.

(3]

Install the motor
to the machine
and operate to
check if the
mechanical
equipment
functions
correctly.

+ Operate the motor in the final
state to check for faults in the
motion.

Use real time trace to check the motion waveform.

<Acquired waveform (reference)>
Ch1: Command pulse frequency
(analog)

Ch2: Position deviation (analog)
Ch3: Command torque (analog)
Ch4: INPOS (digital)
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14.6 Detail Description of Function

14.6.1 Real-Time Trace

Servomotor motion waveforms are drawn. Data of Relationship between sampling time and tracing

about 60,000 points can be acquired continuously.  time

. . . Sampling time [ms Tracing time [s
The trace is automatically terminated when the = 91 [ms] 20 [5]
limit of 60,000 points is exceeded. 2 120
) 300
Select the desired waveform and press the 10 600
"START/STOP" button to acquire the waveform. 28 ;588
100 6000
. 200 12000
[Example of real time trace screen]
| current |Reference] Reference adjust | Graph position | FET | Colar Copycreenie) | Im
Select cursor 1~ Walue of cursor position
s ,W e, Clraod CursorB-& Show parameter datalp) | Enterfshow comment(g) | Save(D) |
Move [Cursorss =] [nuse] 82 =R fpos7o Set foem i Detai(s) || START/STOP(G) H Optimize Y-axs qrauh(I)"
et ch Timems] [500 [eea o J———— :
CH-1 CH-2 H-3 CH-4
H1 > |Position_deviation |Feedback_speed  [Command_torque [Fera_deviation
CHS —  CHé CH7 cHe
fine

20000 2500 25 -

20000 2000 20

10000 1500 15

0 1000 10 0
I

= 0

10000 =i} B B

~20000 0 0

~30000 500 5

=40000 =1000 =10

-50000 =1500 =15

50000 2000 20 - 5
T CHT CHZ THI — CHY Digital 400 600 =
[pulse] [rfmin] [%%] A [ v

You can show the interval between two points, overlap waveforms, perform FFT analysis, copy the

screen, show parameter data of the acquired waveform, save the waveform (in a CSV file), or do other

things.
Tabs N
| Current l | Reference adjust] Graph pnsitﬂn] FFT ] Color ]
Buttons For detail description of each tab and button,
Copy screen(C) | Realtime trace > refer to the Help of PC Loader.
Show parameter datalP) | Enterfshow comment(B) | Save(D) |
Set form in Detal(S) || START/STOP(G) ” Optimize Y-axis granh(l)"

J
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(1]

(2]
(3]
(4]

Tracing procedure

Select the desired waveform.
Select the sampling time.
Press the "START/STOP" button to start to trace.
Press the "START/STOP" button to stop tracing.

Waveform that can be acquired

Up to eight channels™ of analog or digital signals can be acquired.

Waveforms that can be acquired are shown below. (All digital I/O signals can be traced.)
* Up to four analog signals can be acquired. If four analog signals are selected, no more digital

signals are acquired.

[Example of analog signal selection screen]

Set Ch. Configuration Oh1 |Gh2 | Ch3 |Ch4 |ohs |Che | oh7

—Set Trace Signal

‘Waveform Tvpe

|P.na|og

Select Signal Block

Select Signal

I Pozition_deviation

—|Pozition_deviationt] /10
Position_deviationt1,/100)
Feedback_speed
Command_speed
Command_torque
Effective_torque

DG _link _voltage
Command_pulze_frequency
Motor_current
Motor_temperature

Power
Command_speed(filtered)
OL_thermal_value
Eraking_Resistor_thermal_value
Speed_deviation
WREF_terminal voltage

TREF terminal voltage

— fAnalog Sienal Setting ——
—5et Function
Select Function
& Unuzed
" Manual Filter

" Peak Waveform
{durine sampling time)

" Automatic Filter

Select Time Constant
for Manual Filter

|1ms vl

14-20 Detail Description of Function

[Example of digital signal selection screen]

Real time trace advanced setting

Set Ch Configuration | Gh1 | Gh2 | Cha  Ch4 |chs |ohe | oh?
—Set Trace Signal———————— — fnaloe Sienal Setting——
Waveform Type —aet Function———
IDigital— Eelect Function
€ Unuzed
Select Sienal Block € Manual Filter
CQutput_1 LI = Peak Waveform

Tnput Terminal{GONT]-51

idurine sampling time)

| Automatic Filter

Select Time Constant
far: Manuall Filter

[s—




14.6.2 Historical Trace

CHAPTER 14 PC LOADER

The motion waveform of the servomotor is drawn.

Relationship between sampling time and

Data of 500 points is acquired. tracing time
Enter tri ti t ire the | | f Sampling time [ms] Tracing time [s]
nter trigger setings 1o acquire the Iocal wavetorm 0.125 0.0625
to be observed. 0.250 0.125
0.500 0.25
1 0.5
2 1
5 2.5
10 5
20 10
50 25
100 50
200 100
[Historical trace screen]
Current |Re\‘erence ] Reference acuust] Graph position \ FFT ] Color ] Reload from Amp. (R} | Copy screeniC) | Historical trace
Selact cursor Valus of cursor pasition
Ty ’W‘ CH-1 o CursxB CUrsore-& Show parameter datalP) | Entershow cD.rnmEnt(E)l Save(D) |
Move [crsae ] puse 2122 243 [51873 Set form in Detal(s) || START/STOR(G) | Optimize -l qranh(l)”
—— Time[ms] 1090 |1150 =] Viavalorm Inclax
CH-1 cH-2 CH-3 CH-4
H1 = |Position_deviation Feedback_speed  [Command_torque [Fero_deviation
CHS CHG CH-7 CH-8
Jine
4 L3
30000 2500 a0 —
20000 2000 25 4
10000 1500 20
0 1000 15
-10000 500 10
-20000 o 5
-30000 =500 0
-40000 ~1000 -5
-50000 -1500 -10 >
>
~60000 ~5000 -15 -
T CHT T CHZ T CHI CHA Digital 520 e
[puke] [rfmin] [44] ] >

You can show the interval between two points, overlap waveforms, perform FFT analysis, re-load the

waveform, copy the screen, show parameter data of the acquired waveform, save the waveform (in a

CSYV file), or do other things.
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B Tracing procedure

[1] Select the desired waveform.

[2] Enter trigger conditions.

[3] Select the sampling time.

[4] Enter the trace number starting at the trigger position.

[5] Press the "START/STOP" button to start to trace.
If trigger conditions are satisfied, the waveform is acquired and the procedure is automatically
stopped.

B Waveform that can be acquired

Same as that of real time trace

B Trigger setting

Both analog and digital waveforms can be used for the trigger setting®.
* The trigger setting is only for the single channel.
Analog trigger setting  Digital trigger setting

Advanced setting for historical trace |

Set Ch, Gonfiguration Ch1 |ch2 | oh3 |ch4 |Ghs |Che | Gh? | Ghe | Ch

k Gh. Setting | Other Settine

# = Digitall Sienal Setting

—3et Trace Siegnal ~ finalog Sienal Setting
Wavetorm Type —&et Functioh——— —5et Analog Trigger —=et Digital Trieger
IP.naIDg Select Function Select Trizzer Channel = Uhused
" Unuzed & Mot Assiened = Use at L level
Select Signal Block " Manual Filter  Chi ! [z &t Hi level
| =] = Peak Wavetorm ) Ghe " lze at rize edee
oot Siera] {durine sampline time! £ Cha € Use ot fall edez
S " Butomatic Filter G
IPoSition_deviation ;I :
Zelect Time Constant Trizeer Level4]
for Manual Filter
100 ‘
I'I ms vl

Trieeer Edee
% rige {C fall

QK I Fi )| T FH LA
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B Example of setting method for measurement of waveform in stoppage

(1) 3 analog waveforms (command speed, position deviation and command torque)
1 digital waveform (in-position (INP))

(2) Select "Use at 1 edge" as a digital trigger signal of the digital waveform (in-position (INP)).

(3) Set the sampling time at "1ms."

(4) Set the trace count from the trigger position at 20.

After entering above, press the "START/STOP" button to start to trace.

Advanced setting for historical trace

Set Ch. Gonfiguration | Chi

|ch2 | cha

Ch4  |Oh5 | Ch | Ch7 | Ch8 | Check Ch Setting | Other Setting |

—5et Trace Signal

Waveform Type

IDigitaI

Galect Signal Block (1)

Ll

— Digital Sienal Setting

— ftaloe Sienal Settite
et Function
Select Function
' Unuzed
) Manual Filter

roet Analoe Trieeet
Select Trigger Channel
= Not fissiened
1 Chi

’—' Set Digital Trigger \

" Unused (2)

" Usze at L level
= Usze at H level

Advanced setting for historical trace

Set Ch. Configuration | Ghl

|Output_2 " Peak Wavefarm " Che
_ arin sampling e r oha | O Usesttalledee
Eflat ST ) Automatic Filter C Chd N _A
I(n—pos[lNP] ;)I :
Selert Time Fonctant T (e

|Ch2 |ch3 | Chd | ChS | Che | ChT | ChB | Check Ch. Setting Other Setting

(—Set Sampling Tir'ma—(zg-)iN

Sampling Time{T} 1mz -

\

(—Trigger Pasition————)

1] 100 (4)

T F o«

— Trigger Mode

@ Single Mode
" Normal Mode

at real time.

Select [Monitor] — [Digital monitor] to show the overshoot unit amount and settling time

e Mlonitor

Manitar ON

Sequence state

1/ 0 monitor Digital monitor | Alarm history monitor | Warning monitor | Automatic vibration sugpressing control monitor | 10 area monitor | System monitor |

Control |

Position control

Mode

Servo OFF ‘

— Digital monitor

Feedback_speed

I 0 t#min
Peak_torgue

I 0.00 %

Position_deviation
0 pulze

Command_speed

I 0 t#min
Effective_torgue

I 0.00 %
Command_pulze frequenc:
I [ili]

Load_inertia_ratio

ommand_torgue
| 0.00 %
Feedback_position
f a UNIT

Feedback_cumulative pulze
I 0 pulze

DG _link_voltage{max)

Motor_current
000 %

Command_position

f a UNIT
Command_cumulative pulse
I 0 pulze

DG _link_voltage{min}

L5-Z pulze
I 0 pulze

time 289 W 280 W
0L _thermal value Eraking_ResiStor_thermal_value Pawer (W) Motor_temperature
1] ¥ ¥ I 0.00 ¥ I 27 ©
Owershoot_unit_amount Settling_time Resonance_frequency 1 Resonance _frequency 2
1] UNIT oo i I 4000 Hz I 4000 Hz

4000Hz meanz there are no rezonance frequencies.
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14.6.3 Monitor

The state of the servo amplifier and servomotor is monitored.

Item Description Screen example
/O monitor Check the ON/OFF status of w
the digital 1/0 signal. 3
Monitor various pieces of data*
during operation (the data is
Digital not saved).
monitor * Data that can be monitored in
the monitor mode of the
keypad
The history (incl.
accompanying data*) of past
. 20 alarms is displayed.
Alarm history
monitor * Feedback speed at alarm,
torque command, DC link
voltage, etc.
. The warnings and forecasts
Warning/ o e
. indicated at the servo amplifier
monitor .
are displayed.
Automatic
vibration The state of learning of
suppressing | automatic vibration
control suppressing is displayed.
monitor
= =
The model of the connected = —
System o
. servo amplifier and servomotor
monitor S
is displayed.
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14.6.4 Parameter Editing

Servo amplifier parameters are edited.

E‘l Paral Parameter editing Type:V{Pulse Train / Speed) =13 x|

= 10 12D o |x
(1N ( ® —|(5) (6
Reload(g) gﬁ;ﬁgea(ﬂ) Send AllLLY Comparizon | | Initialization mlfeormation ﬁﬁro?mg%rn Close
PAT:01-60 | Pa151-00 | PA201-50 | PAZ51-09 | PAS01-50 | PA351-00 |
[Basic setting]
Change |Parameter name Actual value | Value range -
Control mocle ion oo ===} - j
02| Power | INC 7 ABS system selection 0 xIncremertal system 1:Absolute system 2 o -
03| Power | Command pulse form selection 1 O:Command pulse § direction 1:Forweard J§ res 1
04| Power | Rotation direction selection 0 Rotation direction st forward command 0:CC o
E Powver | Mumber of command input pulses 0| 0:Electronic gear iz enabled. B4 to 1048576 a
g Abways | Mumerator 0 of electronic gear 161 to 4194304 16
? Alvvays | Denominstor of electronic gear 11 to 4194304 1
E Powver | Mumber of output pulzes per res 2045 0:Electronic gear for output pulse is enabled 20458
03| Power | Wumerstor of electric gear far ou 1110 4194304 1
T Powwer | Denominstor of electric gear for 16 1 to 4194304 16
T Powver | Output pulze phasze selection at ¢ 0 0B phaze pulze lead st COW rotation 1:4 pt u]
T Power | Z-phasze position offset 0 0to 1048575[pulse] o
? Alveays | Tuning mode selection 10 10 Auto tuning 11:Semi-auto tuning 12:Mar 10
14| Always | Load inertia ratio 1.0/ 0.0 to 300.0ftime] 10
15| abways | Aulo tuning gain 1 12|10 40 12
TAR] thaesnes | 80de nine msin 2 214012 a 1=
Walield [0 j MI #1: Parameter changed from default value
Mechanical settings | Enter comment to setting item(M} |
calculation{T}

The following functions can be used on this screen.

(1) Reload
Parameters are read out from the connected servo amplifier.

(2) Send changes
Changed parameters are sent to the connected servo amplifier.

(3) Sendall
All parameters are sent to the connected servo amplifier.

(4) Comparison
The edited parameters are compared with those of the connected servo amplifier or those having
been saved in a file.

(5) Initialization
Currently edited parameters or those of the connected servo amplifier* are reset to default values.
* This function can be executed only while the servo is turned off. After initializing, turn the servo

amplifier off then on again.

(6) File information
Data about currently edited parameter file. The type, date, comment and so on of the servo
amplifier and servomotor connected at the time of loading can be monitored.

Nc_)té Send parameters ((2) and (3)) while the servomotor is stopped to make sure of safety.
-+~ | Otherwise movement characteristics may change, possibly giving damage to equipment.
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B Automatic calculation of electronic gear

Press the "Mechanical settings calulation" button at [PA1: Basic setting] to open a special window.
Enter specifications of each mechanical system to automatically calculate the electronic gear.

R
] Bal screw | Rack and pinion | Conveyer | chain | Table | Feed rol |
i B2k g=0D @ 8 X T | B
& Bibit (1046578 puselrev) 6]
Reload® o esuy| SEnd AL Comparison | | ntisization | | [ o farameter, Close © Lokt (252144{pussr=v) (W) el sow st |
© 17hit (131072[pusefrev))(Y) e
PA101-50 |Pm 51-00 | PA201-50 | PAZG1-09 | PAZ01-50 | PAZS1-90 | 1661t (65536[pusefrevIiL) Gear ratoilj1
[Basic setting] » OT:{(wD — r—
P21 [ Change [Perameter name: Actual value [ Value range Iniil Volue| Comment | *1 ﬂ S (ao000) e
[ 0| postion —
02| Power | INC / ABS system selection 0|0 incremental system 1:Absolute system 2 0 in, Set Unit B
08| Power  Command pulse form selection 1|0 Command pulse f direction 1:Forwsrd /re: 1 €10 Set Gearl(®)
04] Power | Rotation direction selection 0| Rotation direction =t forward command 0:CC 0 C o
05| Power  Number of command input pulse: 0| 0Blectroic gear is enablsd. 6410 1048576 0 ? EE;:Z(;J
| 06| Aways Numerator O of electroric gear 16/ to 4194304 16 Pk
07| always Denaminetor of electroni gear 1104194304 1 P
08| Power | Number of autput puises per rew 2048 | Electronic gesr far outiut pulse is ensidied 2048 =
| 08] Power Mumerator of electric gear for ou 1/1 to 4194304 1
10| Power  Denomintor of electric gear far | 161 o 4199304 18 Cancel(©)
11| Power  Output puise phase sslection =i 0|08 phse pulse lead i COV ratation 1.4 pt 0
12| Pawer  Z-phase postion offset 0/0to 1048575[puise]
| 13| Mlways  Tuning mode sslection 10 10:Auto tuning 11:Semi-auto tuning 12 Mart 10
| 1d| Always  Load inertia ratio 1.0/0.0ta 300 Oftime] 10 -
15| Mways | Auto turing sain 1 12/1t040 12 -
|38 st 10t e > PERED . =
Initial Value @ x1: Parameter changed from default valus
Mechanical settines ment to settine ity |
calculation(D*

B Automatic calculation of workpiece inertia ratio

Press the "Enter vibration suppressing resonance frequency" at [PA1: Control gain and filter
setting] and enter the anti resonance frequency and resonance frequency* to automatically
calculate the workpiece inertia ratio.

§dParal Parameter editing Type:V(Pulse Train / Speed)

=181

Enter the vibration suppressing reson

N §2ks B2 Oe 8 X
27
Reload (R) B sy | 5ENC AL Comparison | | intiaization | | F8, e Prameter Close (A5t EEE S BatlD_ of workpiece  Resonance
S frequency [Hz]  inertia [%] frequency [Hz]
FATOI-60 PATS1-99 | PAZO1-50 | PAZE1-00 | PASDI-60 | FASS1-00 |
Iconbl canand fiter setie] opai7e | 3000 pazzg| 0 | 08
P&1| Change |Parameter name Actual value | Value range Initial alue | Comment | *1 ﬂ
52| Atways  Low-pass fiter (for S-curve) tim 0.0 0.0 to 1000 Ofmsec] 00 - 1PAL B0 I 300.0 PA1 81 I o I oo
53| always  Command pulse smocthing functl 0 0:Disable 1:Enable 0 B
54| Atways Postion command respanse time 000/ 0.00to 250 00[msec] 000 - 2Pal g2 I 300.0 paj g3 I 0 I 0.0
85| Atways Posiion loop gein 1 100 1 to 2000(radisec] 100 -
| 58| Atways | Spesd loop gain 1 100 1 ta 2000(Hz] 100 - I a00.0 I o I 0.0
57| Atways  Speed loop integration time const 300 0.5 0 1000 Omsec] 300 - v 3JPAL B4 PA18S
58] Arvays Feed forward gain 1 0.000 000010 1.500 0.000 - /
58| Alvays  Torgue fiter time constart for po 0.30 0.00to 20 00[msec] 030 -
| 60| Atways  Toroue fiter tie constart for tor 000/ 0.00to 20.00msec] | Cancel(C) |
| 61| Always  Gain changing factor 1 0:Position devistion (x10) 1:Fesdback speec
62| Always  Gain changing level 50 1t 1000 50
63| Atways  Gain changing tme constant 1 0to100[mssc] 1
64| Alvays Posion loon gain 2 10030 to 200(%] 100 -
| 85| Ahways  Speed laop gain 2 100 30 to 200[ 100 -
| Rl ahwrs et ntecestion fine cant o1 1 =

#1: Parameter changed from default vaiue:

Valuety) [20 :| Tnitial Valu

er vibration suppressing
resanance frequency Q)

er comment to setting item(d) |

* The resonance frequency is not the one suppressed with the notch filter.
Perform servo analyze to check this resonance frequency.
This resonance frequency appears as a set with the anti resonance frequency, and the value is
about twice the anti resonance frequency.

[Example of resonance frequency]

Gain

[db] SRR SRR S N

0

1 1 1
1 1 1
1 1 1 1
"""" B B e
1 1 1 1
1 1 1 1
1 1 1 1

Frequency [Hz]
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14.6.5 Positioning Data Editing

Po
La

sitioning data are registered to the servo amplifier. EPC LOADER for ALPHAS Smart

unch the screen by selecting [Menu] —[Edit Positioning Datal]. FilelE) | Menuipt)  SetuplS)  View(
gI = Real Time Trace(R)

Historical Trace(H)
Manitor ()
Edit Parameters(E

Edit Pozitioning DatafL)

Th
(1)

()
@)
(4)

(5)

(6)

5-I PldData?1 Positioning data editing - |E||i|
= i Q [ |
v P e X
Reloadig) gﬁgﬁgestﬂl Send AllL) Comparizon Initialization mlf%rmation Close
Edit |
ho.[Cmd. [hode | Target Posttion | Rotation Speed| Ac.time| De. time| Stand stil time | M Code | Output Timing Gopy®r |
1 [ 0m 0.0 0.0 0.00
2 0 0.01 00 00 0.00 Fes el
3[nc 0 om 0.0 0.0 0.00 Thsertis) |
I o 0 0.0 0.0 0.00
| 5|mc 0 0m 0.0 0.0 0.00 GutiT! |
_8[nc 0 0m 0.0 0.0 0.00 Delete(ll |
 7[ne 0 om 0.0 0.0 0.00 =
I = a .01 0.0 0.0 0.00 Tnitial Value(‘i)|
| gmc 0 0m 0.0 0.0 0.00 Dec. Point(:0
10[nc 0 0m 0.0 0.0 0.00 —I
11[nc 0 om 0.0 0.0 0.00
12[ine o 0 0.0 0.0 0.00
| 13|mc 0 0m 0.0 0.0 0.00
14[nc 0 0m 0.0 0.0 0.00
15| INc 0 0m 0.0 0.0 0.00
~Gimd. Type Step Mode Tareet Position [UNITIG) I—D:I M Code Output Timine
 ABSEY || WA Rotation Speedlr/min](H) I 0.0 :I " Enabletk} Durtput; with
T = DUﬂ = Operationthl
& INGE ||~ ContinuetE) Accsleration timelns]® | =1 & Disablet) e
ooy Deceleration time[ms](J) I 0o j Output after
-~ %JEHBL;E EndE! | Stand still time[s]D | 0.00 :I (] E)hﬁgsation(@
[ I :I
e following functions can be used on this screen.
Reload

Positioning data are read out from the connected servo amplifier.
Send changes
Changed positioning data are sent to the connected servo amplifier.
Send all
All positioning data are sent to the connected servo amplifier.
Comparison
Currently edited positioning data are compared with those of the connected servo amplifier or
those having been saved in a file.
Initialization
Currently edited positioning data or those of the connected servo amplifier* are reset to default
values.
File information
Data about currently edited positioning data file. The type, date, comment and so on of the servo
amplifier and servomotor connected at the time of loading can be monitored.
Refer to the Loader help for explanation of other buttons.
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14.6.6 Test Running

Disconnect the servo amplifier from the host to perform test running of the servomotor from the main

body of the servo amplifier.

Use this function if the servomotor does not operate correctly according to host commands, if the motor

fails to start or to check the direction of rotation.

Wizard Menu [Test running]

Test operation menu. Yarious test can be done like manual feed, easy tuning, profile operation, etc.

Manual Feed

Homing

PRsT

Fosition
Freset

ZSET

Z-phase
Fosition Set

OFsT

Auto offset
adjustment

Executes manual feed.

Executes homing action.

Executes pozition reget.

Executes Z-phase pogition set.

Start automatic offzet adjustment.

Feedback
cumulative
pulse clear

Command
cumulative
pulse clear

EZTN

Easy Tuning

PTDR

Profile
Qperation

PSTR

Positioning
Start

Clear cumulative feedback pulze.

Clear cumulative command pulze.

Easzy tuning is started.

Profile operation iz performed.

Starts positioning operation.

TECH

Teaching

Sout

Forced OUT
sighal output

PouTt

Forced pulse
output

STST

Sequence
test mode

Executes teaching.

OUT zignal ig forcibly output from
the amplifier.

Pulze are forcibly output from the
amplifier.

The sequence of the host controller
cah be tested without a servomotar.

Close(C) |

*1 Servo-on is automatically turned on and the motor rotates. Be careful.

*2 To return to the regular mode, turn the servo amplifier off. Be careful.
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B Each test operation screen

(1) Manual feed
Select the speed (parameters PA1_41 through _47).

The motor rotates forward while the button is clicked on.

Forward(F)

[ — |

The motor reverses while the button is clicked on.

A

Reverse(R)

Exit(E}

(2) Homing

Press the "Homing" button to start the motor according to the setting of

/ homing-related parameters PA2_06 through _14.
Homng(®) After the homing, the motion is finished.

(el ()

Exit(E)

(3) Position preset

Faosition Preset

Press the "Preset" button to change the current position to the one
specified in parameter PA2_19 (preset position).

Preset(Q)

Exit(E) |

(4) Z-phase position set

Press the "Set" button to output the Z-phase at the current position and
automatically change parameter PA1_12 (Z-phase position offset).
* "Z-phase position set" fails in the following cases.
e PA2 74 (parameter write protection) is set at 1 (write protect).
® The zero position (Z-phase) of the encoder is not established.
In this case, turn the motor shaft twice or more.

(5) Auto offset adjustment . )
Press the "Adjustment Start" button to adjust the offset of the VREF and

TREF analog input terminals and change parameters PA3_32 (speed
command offset) and PA3_34 (torque command offset).

Auto offset adjustment is impossible if PA2_74 (parameter write
protection) is set at 1 (write protect).

Auto offset adjustment B

ExitiE)
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(6) Feedback cumulative pulse clear

T

"zero."

(7) Command cumulative pulse clear

"zero."

(8) Easy tuning

Press the "Clear" button
to reset the cumulative
feedback pulse to

Press the "Clear" button
to reset the command
cumulative pulse to

(a)

© Slow RUMing - oy chment i made.,
" Easy Tuning ot PA1 22 (timer setting) at 1.000 [s] or larger.
ther settings follow the parameters.

reverse ratation."

3 Position
o>

o Speed

peration continues in up to 25 redprocal cycles while gain
he acceleration f deceleration time is automatically calculated.
.000 [s] is assumed for settings smaller than 1,000 [s].

* The figure below shows the image of *forward ratation,

Easy Tuning

* Parameters Setting
PAL 37: Acceleration tme | 1000 [ms]
Pa1 38; Deceleration time | 1008 [ms]

[~ Condition Monitor

AUto tuning gain

PAL 20: Stroke 200 frev] Inertia ratio
PAl 21: Speed 50000 [ fmin] OL thermal
PA1 22; Timer 1.500 | ] Effective torque

P&l 23 Direction selection

Forward rotation, reverss rotation =
Write Parameters

Acc. fDec. time

—

Humber of round-trip times | 25 times

[——
time
[%]
[%]
[ms]

[P SR

[Slow running fault screen]

PC LOADER for ALPHAS Smart

\i) [nG1]

Cannot start siow running,

Probable causes:

{1) In an alarm

(2) +0T, -OT or EMG signal is OFF.,
(3) B signal is ON,

{ﬁmi 13{t|n~qmdo}lsnnﬂuﬂ{woh(m)ml(wﬂmww}

(5} PAZ 74 ( ter write pr

i
e

Slow running is interrupted.

Probable causes:

{1} Alarm

) Se.rwun, +0T, -OT or EMG signal Is OFF,
(3) B% signal is ON,

PC LOADER for ALPHAS Smart

O =

14

P

Cue to resonance, etc. of the machine, the auto tuning gain is set ak smaler than 5.
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START f STOP

1/0 monitor Dieital monitor | Alarm history maniter | Warning monitor | Automatic vibration suppressing cantrol monitar | 10 area menitor | System monitar |
=

( Contral [ Position control Mode [ Servo OFF
Dieital monitor
Feedhack speed Gommand speed Gommand toraue Motor currert
0 [ 0 it 000 ¥ 000 %

Gommand position
I I

Feedback position
I il

Effective torque
000 %

Command pulse_frequency
o0 kHz

Load inrtia ratio
1

LS-Z pukse
[]

[ puise I a time

OL thermal value Braking Resistar thermal vakie
[ 0 % [ 0 % [ 000 %
Overshoot unit amount Settling time

f 0 UNIT f 0 ms

000 He
4000Hz means there are no resenance frequencies.

Press the "START/STOP" button to start
one of motions (a).
Press the START/STOP button during the
motion to stop immediately.
+ Slow running
A motion starts according to parameter
settings (b).
The speed is fixed at 10 r/min.
The function is for the check of the
traveling amount and direction.
+ Easy tuning
A motion starts according to parameter
settings (b) while the auto tuning gain 1 is
adjusted. However, the acceleration and
deceleration time is automatically
adjusted.

[Easy tuning fault screen]

PC LOADER for ALPHAS Smart k|

1) el
(Cannot start easy tuning.
Probable causes:
(1) In an alarm
(2) +0T, -OT or EMG signal is OFF.
(3) BX signal is ON
(4) PA1 13 (runing made) is neither 0 (auto tuning) nor 1 (sami-suto funing).
{5) PAZ 74 (parameter write protection) is 1 (write protected),

e ConDCR o AP St x

@ M)
Easy tuning is interrupted,

(2) Servo-on, 40T, -0OT or EMG signal is OFF.
(3) B signal is ON,

ok ]

PC LOADER for ALPHAS Smart |

1 ) D= I,
Easy buning is finished.
Due Lo resonance, etc. of the machine, the auto tuning gain is set ot smaller than 5.
adequate,

The result of aasy buning may not be
Try auto tuning or manual tuning in such a case,
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(9) Profile operation Press the "START/STOP" button to start
profile operation.
=L 1= Press the "START/STOP" button during
= Rediprocal motion starts according to parameters, Profile Qperation the mOtIOﬂ tO StOp after the CU rrent C Cle
e = y

Sroie The motion s repeated untl the user staps it.
Operation

Gain adjustment is not made.
* The figure below shows the image of "forward rotation,
reverse rotation.”

¥
sTaRT /5ToP [Profile operation fault screen]

PL LUADER for ALPHAS Smat x|
T ] . : ENt(EN E
2,
2
[

: PAT @ i a1l
PRI o1 JRAL Cannot start: profile operation.
H a7 35 L
0f— >+ Position T
A T Tme  00:00:00 B - ]
rin L as B L a7 (1) In an slaem

(2) 40T, -OT or EMG signal is OFF,
(3) B% signal &5 ON,

P ters Setting - Condiition Manitor

Pa1 37; Acceleration time | 100.0 [mg] Mumber of round-trip time
pal 38: Deceleration time | 100.0 [mg] AUto turing gain

time - "

PL LUADER for ALPHAS Smart x|

[
[
PAl 20 Stroke ,W [rev] Inertia ratio
[ [%]
[

Pal 21: Speed S00.00 =

A
RAd 22 Tmer 1500 \!’) Prufll ‘oparation s interrupted,
PA1 23 Direction selection

® ‘You heed external braking rasistar, Prohable caires:
Forward rotation, reverse rotation ¥ "
e e {13 plarm
(2) Servo-on, +0T, -OT or EMG signal is OFF,
‘Write Parameters (3) B% signal is ON,

rirmin] OL thermal

1

5] Effective torque [2]

(10) Positioning start [ Test Rurnng@ TookD)  Diagnosis@
Marual Feed (M)
Homing{H}
. . . . Position Presst(R)
by selecting [Test running] — [Positioning start]. Z-phase Position Seti2)
Auto offset adjustmenti}
Feedback cumulative pulse clear(F}
Command cumulative pulse clear(G)
Easy Tuning{E
Prafile operation(D)
Paositioning Start{L}

The following window appears with launching. LR

Launch the positioning start

(The positioning data edit screen can be launched at the same time for checking the positioning
data.)

PC LOADER for ALPHAS Smarkt %4

*! E Do you want to read the positioning data Fram amplifier 7
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Fozitioning Start

StartND.(ml 1_%

Select the positioning data to be launched.

Pos, Start(S)

Gatice] FEs (E)

Exit(E]

L/ Pressing this button starts automatic operation with selected
positioning data.
“«

Positioning operation is canceled and stops if this button is pressed
during operation.

Current Address
I 1
Feedback Position

I 193009

Currently executed positioning data address and feedback current

4— position are monitored.

(11) Teaching

Test Running(D) ToolT) DiaenosisiS)

Marual Feed(h

Launch the teaching by selecting [ Hominsty
. ) Paosition Preset(R)
[Test running] —[Teaching]. Z-phsse Position Setiz)

The following window appears with launching.

fiuto offset adjustment ()
Feedback cumulative pulse clear(Ey
Command cumulative pulse clear(C)
Easy Tuning(E)

Prafile operation{D}

£ Start(L}

(The positioning data edit screen can be launched at the same time for checking the positioning

data.)

PC LOADER for ALPHAS Smart x|

! 5 Do you want to read the positioning data from amplifier ?

Teaching

ddress(M) | =

«+— Select the positioning data to write data.

Teachinal(s)

Pressing this button executes teaching.

Exit(E}

Feedback Position

I 193009

Data are written to the address selected for the feedback current
position shown here.
* The address to which the teaching was executed will have the ABS

type command method. Other setting will not be changed.
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(12) Forced OUT signal output

Forced OUT signal autput Select the OUT signal output at (a) and select ON or OFF at (b).

Cautionary tems
| if the forced . .
G Sl DU, 2t s b To exit from this mode, turn the power off.

amplifier off.

rOutput Signals

O v =

@ -~ 02|INP—
il |
(‘U4|7
(‘05|—
(‘nali
(‘07'7
(‘nal—

(b) on | OFF |
Close(C)

(13) Forced pulse output

Select the pulse signal to be output, at (a).
A,B-phase
R TS Enter the frequency and press the "Forced pulse output”
'arruné%necrecl';xecutwun of forced pulse output, tum the servo button to ISSUG pulses .
Frequency setting range: 0 to £1000 kHz in increments
(a) i pABphase ———————————— Z—phﬁi
of 1 kHz
Frequency settins
o j [kHz] Foreed O siamal Gutputiz) Z_phase
U T T The Z-phase signal alternates each time the "Forced H
D e aic) EreedlOhRE ) signal output" or "Forced L signal output" button is
pressed.
To exit from this mode, turn the power off.
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(14) Sequence test mode
Even if the servomotor is not connected, you can simulate servomotor connection state.

Use this function to efficiently debug host programs.

Notes

¢ Operation conditions and I/O signal functions are the same as those of motor connection state.

¢ Be sure to supply the main power (L1, L2 and L3) to the amplifier as a condition for operation.

¢ Simulation follows the encoder bit count setting. Enter the encoder bit count.

¢ No current flows in the motor. (Transistors in the main circuit do not turn on or off.)

¢ The motor current, effective torque, OL thermal value and regenerative resistor thermal value do
not change.

¢ The overload warning does not function.

¢ Under torque control, simulation proceeds in the powering state. The motor rotates in the same
direction as the sign included in the torque command. The speed at the time follows the setting of
easy tuning speed setting (PA1_21).

¢ INC/ABS system selection (PA1_2) is handled as 0 (INC) internally. (The absolute system is not
simulated.)

¢ To exit from the sequence test mode, turn the control power (sL1, sL2) of the amplifier off.

Checking the sequence test mode state

If the servo amplifier is in the sequence test mode, the keypad indication of the servo amplifier
blinks.

Startup screen

Sequence test mode x|
Servo ~Select encoder bit
IEDbit 'l
Host contraller
< STARTIG)
Close(C) |
B [l é

Cautionary items

The host controller sequence can be tested without a servornotor.

The servornotor motion is simulated inside the servo amplifier.

Press START to start the sequence test mode.

The keypad display of the servo arnplifier blinks in the sequence test rmode.
To exit from the sequence test mode, turn the servo amplifier off (L1, L2,
L3).
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14.6.7 Servo Analyze

Servo analyze is a tool for measuring frequency characteristics of the mechanical equipment.

Execute the servo analyze function to visually show the resonance point and anti resonance point of
the mechanical equipment, providing you with approximate measures of these parameter settings (anti
resonance frequency and notch filter relations).

During servo analyze operation, a torque is added three times. For this reason, the servomotor actually
moves. Note that the motor may turn substantially according to some vibration torque settings. (Enter a
suitable allowable stroke setting to set a limit.)

% Servo analyze Hi[= E3
Moritor at cursor | Analysis StartjStop Sefun |
Frequancy - Moda (’I ) 1~ Motch Filber (2 Adds vibration Torgue' “Permission Stroke (4)

CH1 & & i
5% 1) can | 255 ) _A_v_’ START * Narmal * Disabled Wil [%] ,fd [Rotations]
e £ UpDown  Ensbled ~| (1 o 200) ] {1 to 20)
Phasel -116.33 [dag] [ Operation state Adjust graph color
| | | -CH satting —Grid e satting

Parameter Satup

e
Fraguency m Cursor setting & Horizantal ine Dafavit satting
& PAL_71:Notch filter 1ffrequency Wertical lire

aysis is Complated!]
™ PA1_F4iNokch filker 2ffrequency Line setting | Background setting | Line setting |
[Hz] (10 to 4000}

¢~ PAL_7E:Vibration suparassing
anti resonance frequency 0

¢ PAL_S0Nibration suppressing
anti resonance frequencyr 1

o~ PAL_B2Vibration supgressing
arti resonance frequancy 2

~ PAL B4iMibration supprassing
anti resonance frequency 3

[Hz] (1.0 to 200,00

Frequency Satup
of cursor position

:'J

Attenuation

& PA1_72iNokch filter 1/
attenuation

¢~ PAL_7SiMotch filter 2 f
attenuation

0 ﬂ Attenuation
(8] (@To4p) _ =P
—Width
& pa1_73:Motch filter 1 f wadth
(a pm_:ﬂuoum filter 2  width
-
]‘ =] Width Setup ‘

(0 to 2)

B Each setting

(1) Mode
In case of horizontally driven equipment, select "Normal." In case of vertically driven equipment,
select "UpDown."
(2) Notch filter
Select "Disable" to check mechanical characteristics such as the resonance point.
Select "Enable” to check effects of the notch filter.
(3) Adds vibration torque
Larger the value, better the accuracy. But the shock is larger, causing a larger burden to the
equipment. In regular cases, select the default setting (50%). 1 4
(4) Permission stroke
An error is caused if the servomotor moves beyond this reference value. A travel of the rotation
setting is not guaranteed.
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14.6.8 Diagnosis to be Made if the Servomotor Fails to Start

If the servomotor fails to start or unexpected message is shown, launch "Immobility diagnosis" to

analyze probable causes at real time.

B Starting method

Select [Diagnosis] — [Diagnosis Menu] from the menu or click the pf| icon to start.

PG LOADER for ALPHAS Smart

FilelF) MenuM)  Setup(S)  Wiew(  Test Funning(D) Tool(Td| Diaenosis(C) | Help(H)

Dl @kiel 0 #iEIE 0keReeeees oo esl

B Reference screen

Power sLpply Amp. Type Operation being started I
@— Contral Mode Signal IPuIse train operation j
5 i~y status START f STOP diagnosis
PC =g UEnEE e Torgue limit detection
Alarm at present — 0T detection
. +0T detection The diagnosis begins when clicking on a button,
OMLINE/ I | — 0T detection Advice and various rmonitors are displayed while
OFFLINE ————————————  diagnosing it
Adrlress error When the button is clicked again, the diagnosis
|  mMemory eror is stapped.
Servo Motor
Signal DC Link voltage(Max, ) [v]
SES| e Lk voltage(Min.) [+] Alvice
Servo ON(S-OM)
— Crnd. pulse frequency [kHz]
*1 Forced Stop{EMG) - ——
—— Comrnand Speed [rfmin]
Free run(Bx) -] |
WREF Input Yoltage ]
gl +OT — ———
TREF Input Yoltage [v]
*1 -0T 1 |
————— Motaor current [%]
*#1[Ext. braking resistor overheat =
T oo | Feedback Paosition [UMIT]
e, PUise rinior Positioning data (ast or current)————————————
Crnd. Pulse Ratio 1 ]
- Address
Crnd. Pulse Ratio 2 -
Command Type
e Step Mode
Forward Command[FWD] — =
———————————————— Rotation Speed
Reverse Command[REY] =] N
Homing[ORG] || Target Position The defective input signal or wiring point corresponding to falure to start
—_— blinks in yelow,
Start positioning[START] In addition, output sighals and various monitors probably related to falure wil

start blinking too, in yellow,

Check the sighals and wiring points blinking in yellow.

In the signal status, a bright color is active, and a dark color is inactive.

The parameter "Power supplhy® "Change” colurnn of the parameter edit
heromes effective by turning on the power supply of the amplifier again.

The touch panel of the amplifier (seven segment display ) must confirm turning
off ..power supply OFF.. at times.,

*1, MC contact if allocated to CONT signal of amplifier connect (such as CH1).
MO contact if alocated to communication function CONT signal,
The signal status iz turned on in an active state,
For example, +0T is turned on in the postive over-travel state,

B Operation method
Select from the list of "Operation being started" (1) in the screen above.

Manual feed
Horming
Paositioning start

Press the "START/STOP Diagnosis" button to show the amplifier state and estimate the cause of
immobility.
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14.6.9 Language Selection

The PC Loader supports following languages: Japanese, English, Chinese (both simplified and
traditional), and Korean.

B Selecting procedure

Select the desired language by selecting [Setup] —[Languages] in the menu bar.

File(E)  Menuihl | SetupfS)  Viewld) Test BunningD? ToolTd Diagnosi

- G ication SetupiS) |
DISIE| Z] ez comeetonto . LI DIBIBIS|E
fimp Mo, SettingT!
fimp Mo. Searchis)

fimp Mame SettingfM!
Lareuagesil)

Japaneze

» Enelizh
Chinese Simplified?
Chineze (Traditional?
Korean

Exit the PC Loader after the following window is shown.
x

i Language was changed.
\") Please restart the PC LOADER. for ALFHAR Smart.

The language will be updated when the PC Loader is restarted.
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14.7 Servo Operator

14.7.1 Wiring

Use a USB cable (B type or MiniB type) for the connection between the PC and the servo operator.

o USB cable
USB (B type) USB (MiniB type) (B type or MiniB type)
RJ-45
(for the connection to servo amplifiers)
PC Loader

14.7.2 PC Loader for Servo Operator

The series selection screen shown below appears when the PC loader for the ALPHAS series is
started.

Select the servo operator among selection items to start the PC loader for the servo operator.
EqaLPHAS Series Loader Ver
LanguagelL)

The function is selected.

PC LOADER | Conversion tool

ALPHAS

 ALPHAS & ALPHAS Smart
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14.7.3 Wizard Menu

The Wizard Menu screen shown below appears when the PC loader for the ALPHAS series is started.

x]

[Wizard Menu [Generall

I~ Don't show this window next time. () dose(c)

e Monitor
The alarm history stored in the servo operator memory can be monitored.
o Edit parameters
Four parameters stored in the servo operator memory can be checked and edited.
In addition, new parameters can be registered to the servo operator memory.
o Edit positioning data
Two pieces of positioning data stored in the servo operator memory can be checked and edited.
In addition, new positioning data can be registered to the servo operator memory.
¢ Communications setup
The communications conditions between the servo operator and the PC can be set.

For the explanation of buttons on each screen, refer to the PC loader help.
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14.8 Parameter Conversion Tool

The parameter file conversion tools [FALDIC-a—ALPHAS5] and [FALDIC-W — ALPHAS5S Smart] convert the
parameter files of FALDIC-a and W series to those of ALPHA5 and ALPHAS5 Smart series respectively.

By setting the conversion conditions after loading the parameter file for FALDIC-a and W series, the files can be
converted into and saved as the parameter file for ALPHA5 and ALPHA5 Smart series.

In addition, the standard parameter file and the system parameter file need to be stored with the PC

loader of version 2.6 or higher in order to convert the FALDIC-a parameter file.

HLPHﬂﬁ Series Loader Ver3.2 ] ]
Laneuageil}

The function is selected.

PC LOADER  Parameter file conversion tool |

~FALDIC-Alpha to ALPHAR —————— FALDIC-W to ALPHAD SmartiN
FALDIC )/ I::} ALPHﬁ_S FALDIC] 4/ ED ALP 5
> imart
" Parameter file conversion ¢ Parameter file conversion p

m FALDIGY | ) |ALPHAY /N

Fleaze go from each PC-loader in reading and
writing the parameter and pogitioning data.

. - . Please uze it after confirming the conversion
" Positioning data file conversion resulf.

Cansel |

How to convert the file from the parameter file for FALDIC-W series to the one for ALPHA5 Smart series is
explained on the next page.

B Reference screen

liZ]Parameter file conversion tool [FALDIC-W to ALPHAS Smart] (V3.2 g ] oS
File(E)  Setup(s)

[~ Conversion data input

i~ Detailed information
~(Gain system parameter Command pulse input method [Model type hefore conversian]
conwersion

& Mom Gommand pulse
& Yes € Mone  Differential input I
 Open collectar input

Read file |

~Model setting atter conversion—————— [Conversion]  [Before] [After]
! Use the motor sarme as that before conversion Encoder. 1bi

(% Use the mator different frarm that hefare canversion. Max. rotation i
lﬁ —‘ speed ! 1

Model setting before conversion i (o
ncader. |20 - [bi
Canversion g Rated rotation [tfmin]
execution - Motar. IGVS,GVC(TSDWUHESSJ speed
Mz, torgue, l_ l_ [%]
- Canversion result

[Farameter before conversion]  [Parameter after conversion]
Actualvalue] [ PA[Parameter name Actual value[Value range | Initial value ﬂ

ud
Black character :Parameter for none object conversion (Initial Yalue) ALPHAS Smart C5Y output o
Blue character Converted parameter. parameter file conversion result
Fed characier ltis a parameter outside the range according to the conversion result.(nitial Yalue)
(vellow) Parameter for which re-setting and readjustment are necessary. Save Save Exit
(Green) Parameter that cannot be converted hecause pertinent function is not provided,
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B Operation method

Loading the parameter file

[1] Click “File Load” on the parameter file screen to display the window below.

open 21
Lok ine [ I3 My Documents JE ol = s
#-Exis. SVP
[ -acis. VP
File name: I = m
Files of type: [FALDICAlpha System parameters“5YF)  x] Cancel

Select the file to be converted and click “Open”.

[2] The file path name of the loaded parameter file is displayed.
In addition, the information regarding the file appears in the Detailed information part including
[Model type before conversion].

Parameter file conversion tool [FALDIC-Alpha to ALPHAS] (¥3.2) == 5[
File(F}) Setup(3)
- Comersion data input —Detailed infarmation
~Gain system Contral made selection——

[Conversion complied model] VWS, ¥SS, LSS

[Model type before cohversion)
*Rread in both the standard and the systern parametet file

& Position control }Ampliﬂertype RYS 500 5 3- WS
¢ Speed control

parameter conversion

Concd il [on e — ' Yas " Mone

IMDtnrhfpe‘G‘r’S 500 == - ==

" Targue control

CADocuments and SettingsiseroiMy Documentsi-axis. SDP [Conversion]  [Before] [After]

Encoder. 16 I 20 [hif]

Model setting after conversion

Read file | [System parameters] " Lse the motor same as that before conversion . -
2. rotation
& Lse the motor different from that befare conversion speed 5000 I 800 [rfmin]
Encoder. |20 | [hif] i
Model setting befare corversion Rated ratation | 3000 | 3000 [imin]
Comersion I I Motor. IGYB GYC(TA0 ar less) j EITEELL
execution Motor. |GYS, GYC(Ta0W orless) = : ! Max. torgque. 300 300 [%]

- Cohversioh result
[Parameter before conversion]  [Parameter after conversion]

Mo.| Actualvalue] [ Pa[Parameter name Actual value|Value range | Initialvalue ﬂ
[~
Black character :Parameter for none object conversion (nitial Value) P CEV outut of
Blue character Converted parameter pararneter file e T
Red character  Itis 8 parameter outside the range according to the conversion result.dnitial Value)
Crallow) :Parameter far which re-setting and readjustment are necessary. Save | Save Exit
(Green) ‘Parameter that cannot be converted because pertinent function is not provided
——

(;.-N t If the parameter file for an amplifier for optional item (Z No.) is selected, an error message
L Note

~——  |appears.
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Setting the conversion condition

[3] Model setting before conversion — Motor
When the parameter file with which the motor type information can be obtained is loaded, the
motor model before conversion is automatically set.
If the parameter file with which the motor type information is not clear is loaded, set the motor

model before conversion manually. In this case, select the motor model before conversion.

m When the parameter file with which the motor type

information can be obtained is loaded.

odel setling hefore conversion
’7M0t0r. [evs, eveaow orless) -

(The motor model is automatically set and the data

B cannot be changed.)
Hint
m When the parameter file with which the motor type

information is not clear is loaded

mModel setting before carmversion
(Select the motor model.) [

tdatar, | j

[4] Gain system parameter conversion
Select whether to convert the gain system parameter. T —
When “Yes” is selected for gain system parameter conversion, the | Parameter canversion

gain system parameter is included in the conversion operation. &+ Yas " hahe

When “None” is selected, the gain system parameter is not converted.

14-42 Parameter Conversion Tool




CHAPTER 14 PC LOADER

m When “Yes” is selected with gain system parameter conversion, the motor models
before conversion and after conversion are dealt as the same in gain system parameter
conversion. Therefore, the data of motor model after conversion is set same as the motor

model before conversion.

Motor setting before conversion Motor setting after conversion Remarks
GYS500DC2-T2*-* GYS, GYC(750W or less)
GYS101DC2-T2*-*
GYS201DC2-T2*-*
GYS401DC2-T2*-*
GYS751DC2-T2*-*
GYG501CC2-T2*-* GYG(Rated rotation speed:2000r/min)
GYG751CC2-T2*-*
GYG102CC2-T2*-*
GYG152CC2-T2*-*
—— GYG202CC2-T2*-*

H | nt GYG501BC2-T2*-* GYG(Rated rotation speed:1500r/min)

GYG851BC2-T2*-*
GYG132BC2-T2*-*

GYG182BC2-T2*-* GYG182BC2-T2*-* Encoder. :17bit
GYG292BC2-T2*-* GYG292BC2-T2*-*
—Conversion data input
—Eain system Control mode selection——

[Conversion complied model] VWS, W55, LSS
*Rread in both the standard and the system parameter file. i« Paosition control

" Speed control
Readfile | [Standard parameters]  Mone

" Targue contral

parameter conversion

|C:1D0cuments and Settingsisenoibly Documentst-axis SDP

—Model setting after conversion
Readfile | [System parameters] " Use the motor same as that hefore conversion.

IC:IDUcuments and Settings\servoiMy Documentst-axis. 5YP |~ Use the motar different from that befare conversion.
Encoder. |20 vl [bif]

& . hodel setting hefare conversion
anversion
execution ’7 hotar. ”GYS, GYC( YW ar mare) :Jll Hih ;UGYS' GG b @ BN jJ
[5] Control mode selection
Select the command pulse input method to be used. Contral mode selecion

F Pogition control
™ Speed control
™ Torgue controd

[6] Model setting after conversion

Select the motor model used after conversion.

Model setting after conversion
" Use the motor same as that before conversion.

Encoder. 20 = [bif]

Use the motor same as that before conversion:

+ Use the motor different from that before conversion —‘

Motor.  [Gvs, Gveirke o mare) |

Select this when the same motor is used after conversion.

Use the motor different from that before conversion:

Select this when a different motor is used after conversion.

Encoder: Select the encoder after conversion.

Motor: Select the motor model after conversion.
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m When “Use the motor different from that before conversion” is selected.
When “Yes” is selected at gain system parameter conversion, the motor model after
conversion cannot be selected.

—Gain system Contral mode selection——

arameter conversion "
R @ Position control

-
* None Speed control
" Taorgue contral

—Model setting after conversion

 Use the motar same as that before conversion.

& Use the motor diffierent from that before conversion.
Encoder. IQD vl [hit]

I Y

Matar. UGYS, GY G KA oF more) jJ

When “None” is selected at gain system parameter conversion, the motor model after

conversion can be selected.

—Gain system ——— rControl mode selection ——

arameter conversion -
B % Pasition cantral

-
™ Yes Speed cantral

" Torgue control

—Madel setting after conversion
" Use the motor same as that hefore conversion.

. Hmt & Use the motor different from that before conversion.
Encader. |2E| vl [hif]

Motar, GYS, GYCTalWy ar less)

GG, GYC1 KA OF o) |
GYG({Rated rotation speed: 20000min)
GYG{Rated rotation speed:1900nming

m When “Yes” at gain system parameter conversion and “Use the motor different from that
before conversion” are selected, with “GYG182BC2-T2*-*” or “GY(G292BC2-T2*-*”
selected as “motor model before conversion”.

“17 bit” appears for the encoder after conversion, restricting change of encoder.
This is because the motors “GYG182BC2-T2*-*" and “GYG292BC2-T2*-*" are “17bit”
type only.

— Conversion data input
—Gain systerm parameter Comimand pulse input method

LI % Non Command pulse

Read file ) o
 Mone " Differential input
 Open collectar input

|C:1Documents and SettingstservolDeskiopl. \GYS-MNEWWWPA

i

—hodel setting after conversion
 Use the motor same as that before conversion.

 Usethe ifferent from that befare conversion.

Model setting hefore conversion (i
i

. Miotor
Corversion .
execution G

Motor.  [6v61826C2T7 |
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Conversion execution

Comarsion
exacution

[7] After the parameter file is loaded and the conversion condition

setting is complete, click the “conversion execution”.

m When an error message appears.

If the conversion conditions are insufficient, an error message appears.

Error item: Selection is not made in motor model before conversion.

Countermeasure: Select a model for motor model before conversion.

Parameter file conversion tool =|

@ Select the before-conversion makor tvpe,

Model setting befare conversion

Motor,

[

[7]1 When “conversion execution” is complete, the conversion result is displayed.

arameter file conversion tool [FALDIC-Alpha to ALPHAS] (¥3.2)
File{F) Setup(s)
—Conversion data input

[Conversion complied model] YWE, W55, LS5
*Rread in both the standard and the systern parameter file.

=151

— Detailed infarmation
—Gain system Control mode selection——

parameter conversion [Model type before conversion]

IAmpIiﬂeriype:RYB 5005 3-WWW/S

@ Position contral

" Speed cantral

Read file | [Standard pararmeters] * Yes ' Naone |M0t0rtype:G‘r’S £00 =

" Torgue control

|C:1Ducuments and SettingstservalMy Documentsis-axis SDP

—Madel sefting after canversion [COEE) - [ESHE) (A
_ Encoder. m I—E‘U [bit]
Read file [System parameters] " Use the motor same as that before conversion. o -
ax. rotation l— f
|C:1Ducuments and SettingsiservoiMy Documentsbéanis.5YP | - Use the matar diffsrent fram that befare conversion. speed. TS| XLt e
Encoder. |20 | [hit] f B
8 : Model setting befare conversion E:;zcémtatlon S I S [
onversion
execution { Motar. [GVE, Gvomstworiessy o] | || Mo |O¥S.evemsiWariess) [ Maxtorque. | 300 | 300 [%]
—Conversion result
[Parameter before conversion]  [Farameter after conversion]
[ MNo|ctualvalug) (| PAjParameter name ] Actual value{Vahie range |/ Initial value ﬂ
| 'Cuntru\ mode 5770 [ ﬁ.Pusitiun 1:5peed ° 7 mque JPosition====5Spee i}
(’] ) 39 (2) 0f-= (3)2 IMNGC [ ABS syster (4) ection (5) 0|D:Incremental systet (6) bsolute systerm 2:Mon-owe (7) 0
78 1] -= 3| Command pulse 1 selection 110:Cammand pulse § fion 1:Forward i reverse pu 1
SYPEO 0)-5 1_04|Rotation direction selection 00:CCW rotation at forward command 1:CW rotation 0
1_05 | Number of command input pulse per revo 0|0:Electronic gear{PAT_06/07) is enabled. 64 to 104 0
SDP91 81 -5 1_06|Mumerator O of electronic gear 1281110 4194304 16
SDP92 11-5 1_07|Denominator of electranic gear 11 to 4194304 1
SYPT4 2048 | -5 1_0B|Mumher of output pulse per revolution 2048 |0:Electronic gear for output pulse(PAT_D9M10) is ens 2048
1_08 |Mumerator of electric gear far output pulse 111 to 4194304 1
1_10|Denominator of electtic gear for autput pu 161 to 4194304 16
1_11|Output pulse phase selection at CCW rot: 0]0:B-phase pulse lead at CCW rotation 1:.A-phase pu 0
1_12)Z-phase position offset 0)\0to 1048575 [pulses] i}
SDP31;32 1;0.00 -5 1_13|Tuning mode selection / 1] wtuning 1:5emi-auto tuning 2:Manua|tuni}/ i} LI
1N AL / AN s AN
Black character :Parameter for none object conversion.iinitial Yalue) ALPHAS SV nutput of
Blue character Converted parameter. parameter file conversion recult
Fedcharacter  Itis a parameter outside the range according to the conversion result.dnitial Value)
(rellow) :Parameter for which re-setting and readjustment are necessary. Save Save | Exit |
(Green) ‘Parameter that cannot be converted because perinent function is not provided.
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Contents of the conversion result screen

The following contents are displayed on the conversion result screen.

Parameter (1) | No. FALDIC-W parameter nos.

before (2) | Setting value Setting values of parameter file for FALDIC-W
conversion before conversion

Parameter after | (3) | PA ALPHA5 Smart parameter nos.

conversion (4) | Setting item ALPHAS5 Smart parameter names

(5) | Setting value ALPHA5 Smart setting values (result from

conversion)

(6) | Setting range | ALPHA5 Smart parameter setting range

(7) | Initial value ALPHAS5 Smart parameter initial values

The conversion results of the parameter are color coded in (3)(4)(5) on the conversion result screen.

Display colors in | Conversion results

(3)(4)(5)

Characters in Parameters not included in conversion work (default)
black

Characters in Converted parameters

blue

Characters in red | Parameters not included in the range as the result of conversion

(default)
(Yellow) Parameters that need to be set again or adjusted as appropriate.
(Green) Parameters that cannot be converted due to lack of required
functions
[8] Saving the conversion result T e

Savein: | (L) My Documents I I = s =

m ALPHAS Smart parameter file — Save

Save the conversion result into the ALPHA5S

Smart parameter file.
Click the “Save” with ALPHA5 Smart

parameter to display the window on the right.

Input the file name and click “Save”.

[ALPHAS parameters” A5P)

- Make sure to check all the conversion results in the ALPHA5 Smart parameter file of

conversion result and adjust accordingly before writing the data into the amplifier.

: --N(_)te * To adjust the conversion result, use “parameter edit” in “ALPHA5 Smart LOADER”.

» After the conversion result have been checked and adjusted appropriately with ALPHA5
Smart LOADER, write the parameters into the amplifier by “Send all”.
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m Conversion result CSV output — Save
Save the conversion result in CSV format.

The window below appears when “Save” is clicked with conversion result CSV output.

pavens 2]

Savein [ (L) My Documents =l = EckE-

File name: I & Save |
| Cancel

Save as type: | Comma separated value fomat(".CSY)

Input the file name and click “Save”.

Contents of the conversion result CSV output file

The data of the following contents are stored into the CSV file.

[File information before conversion]

File name before conversion:

SDP: C:\Documents and Settings\servo\My Documents\X-axis.SDP ~ *1
SYP: C:\Documents and Settings\servo\My Documents\X-axis.SYP *2
Amplifier type:RYS 500 S 3 - VVS *3

Motor type:GY'S 500 *** - *** *4

[Model setting before conversion]
GYS. GYC(750W or less) *5

[Gain system parameter conversion]
Yes 6

[Control mode selection]
Position control *7

[Model setting after conversion]
Encoder : 20 [bit] *8
Motor : GYS. GYC(750W or less) *9

[Conversion condition]
Before of conve After of conversio

Encoder 16 20
Max. rotation speed 5000 6000 *n0
Rated rotation speed 3000 3000
Max. torque 300 300

[Conversion result]
(None):Parameter for none object conversion.(Initial Value)
*1:Converted parameter.
*2:ltis a parameter outside the range according to the conversion result.(Initial Value)
*3:Parameter for w hich re-setting and readjustment are necessary.
*4:Parameter that cannot be converted because pertinent function is not provided.
*11

[Béore of conversion [After of conversion]

No. Actual value PA Parameter name Actual value |Value range Initial value |Conversion result
1_01 Control mode selection 6]0:Position 1:Speed 2:T] (o] bt}

SYP99 0f-> 1_02 INC / ABS system selection 0]0:Incremental system 0[*1

SYP78 1]-> 1_03 Command pulse form selection 1]0:Command pulse / dire] 111

SYP80 0|-> 1_04 Rotation direction selection 0]0:CCW rotation at forw 0]*1
1_05 Number of command input pulse 0]0:Bectronic gear(PA1_| 0

SDP91 8|-> 1_06 Numerator O of electronic gear 128]1 to 4194304 16|*1

SDP92 1]-> 1_07 Denominator of electronic gear 1]1 to 4194304 11"

SYP79 2048]-> 1_08 Number of output pulse per revol 2048]0:Bectronic gear for oy 2048]*1

Parameter Conversion Tool 14-47



CHAPTER 14 PC LOADER

Parameter file conversion tool [FALDIC-Alpha to ALPHAS] (¥3.2) - |E||5|

File(F) Setupis)

— Conversion data input — Detailed infarmation
[Conversion complied model] ¥W5, W55 LSS el S5 . Croniis] eee SelEEE [Model type hefare conversian]
pararmeter conversion -
*Rread in bath the standard and the system parameter file *6 * Position control Il.\mp“ﬂertypejRYS 5005 3-VWS *3

¢ Spead control */
Read file | [Standard parareters] * & es € None £ Torqus control IMUIUFNDE-GYS 500+ - *4

IC:IDocuments and SeftingsiservoMy DocumentsiE-axis. SOP 60nversi0n] [Before] [Afte] *10

Encoder. I 16| 20 [bif]

—Model setting after conversion

Read file | [Systermn parameters] * " Use the motor same as that before conversion. _
: . . & , Man. rotation (5000 6000 [vimin)
IC 1Docurments and SeflingsiservoiMy Docurmeritsiaxs SYP + Use the motor different from that before conversion. speed.
Encoder IQD vl [bif] * i B
Model setting hefore conversion 8 E:;zimtatlon I 3000 I 3000 [rfmin]

execution

Conversion * -
lrmmur. [ovs, GrCramworless) <] Motor.  [GYS, GYCT50W orless)  *Q 4 M. torgue. | 300| 300 [%]

- COveETSIOn Fesit "
arameter before conversion]  [Parameter after conversion] 11 \
=

Mo Actualvalue| | Pa|Parameter name Actual value|Value range | Initial value
1_01| Contral mode selection B 0:Position 1:5peed 2Targue 3:Position====Speei 1]
SYPY9 0 -=  1_02/INCSABS systemn selection 0 OIncremental systerm 1:Absolute systermn 2:Mon-ove 1]
SYPT8 1 == 1_03|Command pulse farm selection 1/ 0:Command pulse § direction 1:Forward / reverse i 1
SYPB0 o -= 1_04 Rotation direction selection 0 0:CCW rotation at forward command 1:CW rotation 1]
1_05 Mumber of command input pulse per reva 0 0:Electranic geariPA1_06/07) is enahbled. 64 to 104! 1]
SDPI g -= 1_06 Mumerator 0 of electronic gear 1281104194304 16
SDPaz2 10 = 1_07 Denominator of electronic gear 11104194304 1
SYPTY 2048 -=  1_08 Mumber of output pulse per revalution 2048 O:Electronic gear for output pulse(PAT_09/10) is en: 2048
1_09 | Mumerator of electric gear far output pulse 11104194304 1
1_10| Denominatar of electric gear for output pu 16 1t0 4184304 16
1_11| Qutput pulse phase selection at CCW rote 0 0:B-phase pulse lead at CCW rotation 1:A-phase o 1]
1_12 Z-phase position offset 00101048575 [pulses] 1]
SDOP31;32 100 -= 1_13 Tuning mode selection 0 0:Auto tuning 1:5emi-auto tuning 2:Manual tuning 2 1] J
mm; ALPHAS SV autout of
Blue character Converted parameter. paramater file conversion result
Redcharacter ltis a parameter outside the range according to the conversion result.dnitial ¥alue)
(Vellow) :Parameter far which re-setting and readjustment are necessary Save Save Exit |
(Green) :Parameter that cannot be converted hecause perinent function is not provided.
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15.2 Main Circuit Block Diagram
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Frame2, Frame3, Frame4

Applicable model
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15.3 Control Block Diagram
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15.4 Parameter List

B PA1_: Basic setting parameters

No. Name Power Positiofon;';JoelenJOd:orque Recorch::'['eeference
01 | Control mode selection O @) O O
02 |INC/ABS system selection O O O
03 |Command pulse input method and form o) 0] _ _
selection
04 |Rotation direction selection O @) O O
05 g%r;zz(r)sf command input pulses per o o ) )
06 | Numerator 0 of electronic gear - O - -
07 | Denominator of electronic gear - O - -
08 |Number of output pulses per revolution O O O O
09 g;?eesrator of electric gear for output o o o o
10 Eljzce?lnator of electric gear for output o o o o
11 Output pulse phase selection at CCW o o o o
rotation
12 | Z-phase position offset O O O O
13 | Tuning mode selection - O O -
14 | Load inertia ratio - @) O -
15 | Auto tuning gain 1 - O O -
16 | Auto tuning gain 2 - O - -
20 |Easy tuning: stroke setting - O O O
21 | Easy tuning: speed setting - O O O
22 |Easy tuning: timer setting - O O O
23 | Easy tuning: direction selection - O O O
o5 g/lpae);drc;tgrt_‘itc;(r)llfpeed (for position and _ o o )
26 |Max. rotation speed (for torque control) - - - O
27 |Forward rotation torque limit - O O O
28 |Reverse rotation torque limit - O O O
29 |Speed coincidence range - @) O -
30 |Zero speed range - O O O
31 | Deviation unit selection - @) - -
32 | Zero deviation range/In-position range - ©) - -
33 |In-position output format O O - -
34 | In-position minimum OFF time/ Single shot _ 0] _ _
ON time
35 |In-position judgment time - O - -
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N Control mode Record of reference
o. Name Power —
Position | Speed | Torque value
36 Acceleration / deceleration selection at ) ) o o
speed control
37 | Acceleration time 1 O O O
38 | Deceleration time 1 O O O
39 | Acceleration time 2 O O O
40 |Deceleration time 2 O O O
Manual feed speed 1 for position and
41 |speed control / speed limit 1 for torque O O O
control
Manual feed speed 2 for position and
42 |speed control / speed limit 2 for torque O O O
control
Manual feed speed 3 for position and
43 |speed control / speed limit 3 for torque O O O
control
Manual feed speed 4 for position and
44 | speed control / speed limit 4 for torque - O O O
control
Manual feed speed 5 for position and
45 | speed control / speed limit 5 for torque O O O
control
Manual feed speed 6 for position and
46 |speed control / speed limit 6 for torque @) @) O
control
Manual feed speed 7 for position and
47 | speed control / speed limit 7 for torque O O O
control

Parameters marked "O" in the table are enabled in the corresponding control mode.

B PA1_: Control gain and filter setting parameters

Control mode Record of reference
No. Name Power —
Position | Speed | Torque value

51 |Moving average S-curve time - O - -
52 |Low-pass filter (for S-curve) time constant - O @) -
53 | Command pulse smoothing function - O - -
54 Position command response time - 'e) - -

constant
55 | Position loop gain 1 - @) - -
56 |Speed loop gain 1 - O @) -
57 |Speed loop integration time constant 1 - O @) -
58 |Feed forward gain 1 - O - -
59 Torque filter time constant for position and _ e 'e) _

speed control
60 Torque filter time constant for torque _ _ _ e

control
61 | Gain changing factor - O @) -
62 | Gain changing level - O O -
63 | Gain changing time constant - O O -

15-7
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Control mode Record of reference
No. Name Power —
Position | Speed | Torque value
64 |Position loop gain 2 - O - -
65 |Speed loop gain 2 - @) O -
66 |Speed loop integration time constant 2 - O @) -
67 |Feed forward gain 2 - O - -
Acceleration compensation gain for
68 s - O - -
position control
70 | Automatic notch filter selection - O O -
71 | Notch filter 1 frequency - O O -
72 | Notch filter 1 attenuation - O O -
73 | Notch filter 1 width - O O -
74 | Notch filter 2 frequency - O O -
75 | Notch filter 2 attenuation - O O -
76 |Notch filter 2 width - O O -
77 | Automatic vibration suppressing selection - O - -
Vibration suppressing anti resonance
78 - O - -
frequency 0
Vibration suppressing workpiece inertia
79 |ratio (vibration suppressing resonance - O - -
frequency) 0
Vibration suppressing anti resonance
80 f - O - -
requency 1
Vibration suppressing workpiece inertia
81 |ratio (vibration suppressing resonance - O - -
frequency) 1
Vibration suppressing anti resonance
82 - O - -
frequency 2
Vibration suppressing workpiece inertia
83 |ratio (vibration suppressing resonance - O - -
frequency) 2
Vibration suppressing anti resonance
84 - O - -
frequency 3
Vibration suppressing workpiece inertia
85 |ratio (vibration suppressing resonance - O - -
frequency) 3
86 | Vibration suppressing damping coefficient - O - -
87 |Model torque filter time constant - O @) -
88 | Position loop integration time constant - O - -
89 |Position loop integration limiter - O - -
90 |Load torque observer - O O -
91 |P/Pl automatic change selection - O O -
92 | Speed range for friction compensation - O @) -
93 Coulomb fr!ctlon torque for friction ) o o )
compensation
94 | Torque filter setting mode - O O -
95 Model torque cglculatlon selection, speed ) o o) }
observer selection
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No. Name Power _ Control mode Record of reference
Position | Speed | Torque value
96 | Speed limit gain for torque control - - - @)
B PAZ2_: Automatic operation setting parameters
No. Name Power _ Control mode Record of reference
Position | Speed | Torque value
01 |Decimal point position of positioning data - O O O
06 |Homing speed - O - -
07 |Creep speed for homing - O - -
08 | Starting direction for homing @) @) - -
09 |Reverse traveling unit amount for homing - O - -
10 :;r:(i;r:ig:irection after reference signal o ) ) )
11 |Reference signal for shift operation @) @) - -
12| ecmeraton stating signay S I N
13 |Home position LS signal edge selection O @) - -
14 |Home position shift unit amount - @) - -
15 | Deceleration operation for creep speed O @) - -
16 |Home position after homing completion - O - -
17 |Home position detection range - O - -
18 |Deceleration time at OT during homing - @) - -
19 |Preset position - @) - -
20 |Interrupt traveling unit amount - @) - -
22 | Detection time for contact-stopper - @) - -
23 | Torque limit for contact-stopper - O - -
24 Seleption of operation at OT during o) o ) )
homing
25 Soft'v.varfe oT selegtion (PA1_01=1t06)/ o) o) o )
positioning operation type (PA1_01=7)
26 |Positive software OT detection position - @) O -
27 |Negative software OT detection position - O O -
28 | Positive limiter detection position - O - -
29 | Negative limiter detection position - O - -
31 | Point detection, area detection - O O O
32 Sgls?ttl :net1ection, area detection ) o) o o
33 FF:cc:lsr;tti cijr;s:tzectlon area detection ) o) o o)
34 | Point detection range - O O O
36 |Override 1
37 |Override 2 - @) @) -
38 |Override 4
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No. Name Power _ Control mode Record of reference
Position | Speed | Torque value
39 |Override 8 - O O -
40 |Internal positioning data selection - @) O -
41 |Sequential start selection O @) - -
42 | Decimal point position of stand still timer - @) - -
43 | Output selection at M code OFF O @) - -
44 | Positioning extended function O O - -

Parameters marked O in the table are enabled in the corresponding control mode.

B PA2_: Extended function setting parameters

No.

Name

Power

Control mode

Position

Speed

Torque

Record of reference
value

51

Numerator 1 of electronic gear

52

Numerator 2 of electronic gear

53

Numerator 3 of electronic gear

©)

54

Command pulse ratio 1

©)

55

Command pulse ratio 2

©)

56

Speed limit selection at torque control

57

Torque limit selection

58

Second torque limit

O|0O

59

Deviation hold selection at torque limit

60

Third torque limit

61

Action sequence at servo-on OFF

62

Action sequence at alarm

63

Action sequence at main power shutoff

64

Torque keeping time to holding brake

65

Regenerative resistor selection

O|0|0O|O0|O|0O|0O|0O|0O

O|0|0|0|O0O

66

Flying start at speed control

67

Alarm detection at undervoltage

O|0|O0|O0|0O|0|0O]|O

©)

69

Deviation detection overflow value

70

Overload warning value

72

Station number for communications

73

Communication baud rate (RS-485)

74

Parameter write protection

O0|0|0|0

O0|0|0|0

75

Positioning data write protection

77

Initial display of the keypad

78

Display transition at warning detection

80

Parameter in RAM 1

81

Parameter in RAM 2

O |O|0|O|0O|0O|O|0O|O|O0O

O |O|O

O |O|O
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Control mode Record of reference
Position | Speed | Torque value

No. Name Power

82 |Parameter in RAM 3
83 | Parameter in RAM 4

84 |Parameter in RAM 5
85 |Parameter in RAM 6
86 | Positioning data in RAM 1
87 |Positioning data in RAM 2
88 | Positioning data in RAM 3

89 | Sequence test mode: mode selection

90 | Sequence test mode: encoder selection

O|0|0|0|0O]|O

93 | Parity/stop bit selection (for Modbus)

94 | Response time (for Modbus) -

95 Communications time over time
(for Modbus)

97 | Communications protocol selection -
98 | GY******2-T2*-*Motor type setting O O O
99 | Encoder selection O O O O
Parameters marked O in the table are enabled in the corresponding control mode.

0|0 O |O|O|0O|0O|0O|0O|O0O

B PA3_: Input terminal function setting parameters

Control mode Record of reference
Position | Speed | Torque value

No. Name Power

01 |CONT1 signal assignment

02 |CONT2 signal assignment

03 | CONTS3 signal assignment

04 |CONT4 signal assignment

05 |CONTS5 signal assignment

09 | CONT9 signal assignment

10 |CONT10 signal assignment

11 |CONT11 signal assignment

12 |CONT12 signal assignment

13 | CONT13 signal assignment

14 | CONT14 signal assignment

15 | CONT15 signal assignment

16 | CONT16 signal assignment

17 |CONT17 signal assignment

18 | CONT18 signal assignment

19 | CONT19 signal assignment

Parameter List 15-11
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No. Name Power _ Control mode Record of reference
Position | Speed | Torque value

20 |CONT20 signal assignment
21 | CONT21 signal assignment
22 | CONT22 signal assignment
23 | CONT23 signal assignment
24 | CONT24 signal assignment

O O O O
26 |CONT always ON 1
27 | CONT always ON 2
28 |CONT always ON 3
29 |CONT always ON 4
30 |CONT always ON 5
31 | Speed command scale - O @) @)
32 |Speed command offset - O O O
33 | Torque command scale - @) @) @)
34 |Torque command offset - @) O @)
35 | Zero clamp level - O O -
36 | Deviation clear overflow input form O O - -
39 |Speed command fine adjustment gain - O O O
40 |Torque command fine adjustment gain - O O O
41 Gg?;izzgzese) assignment 1 0 0 0 o)
42 ,(Bf\g?;izzg;e; assignment 2 0 0 0 0
43 Ggg'r\c/elzzgzese) assignment 3 0 0 0 0
44 ,(Af\grdﬁzzgzese; assignment 4 ) ) o o
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B PA3_: Output terminal function setting parameters

No. Name Power _ Control mode Record of reference
Position | Speed | Torque value

51 |OUT1 signal assignment

52 | OUT2 signal assignment

53 | OUTS3 signal assignment

56 |OUTS6 signal assignment

57 |OUT7 signal assignment

58 | OUTS signal assignment

59 |OUTY signal assignment

60 |OUT10 signal assignment

61 |OUT11 signal assignment

62 |OUT12 signal assignment O O O O

63 |OUT13 signal assignment

64 |OUT14 signal assignment

65 |OUT15 signal assignment

66 |OUT16 signal assignment

67 |OUT17 signal assignment

68 |OUT18 signal assignment

69 |OUT19 signal assignment

70 | OUT20 signal assignment

71 | OUT21 signal assignment

81 | Monitor 1 signal assignment - @) O O

82 | Monitor 2 signal assignment - O O O

83 | Monitor 1 scale - O O O

84 | Monitor 1 offset - O O O

85 | Monitor 2 scale - O O O

86 | Monitor 2 offset - O O O

87 | Monitor 1/2 output format - O O O

88 ]S:omma.nd pulse frequency sampling time ) 0 ) )
or monitor

89 |Feedback speed sampling time for monitor - @) @) @)

92 |Range1 of position: Setting1 - O - -

93 |Range1 of position: Setting2 - O - -

94 | Range2 of position: Setting1 - O - -

95 |Range2 of position: Setting2 - O - -

Parameters marked "O" in the table are enabled in the corresponding control mode.
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15.5 Capacity Selection Calculation

15.5.1 Type of Mechanical System

The mechanical system driven by a variable speed motor includes the following types.

Mechanism Features

Ball screw (direct coupling)

Used for a relatively short distance and accurate positioning.
The motor is connected with the ball screw via a coupling and no
play is included.

Ball screw (geared)

A reduction gear is included so that the torque transmitted to the
mechanical system becomes large.

Because of a gear backlash, compensation measures are
necessary.

Rack & Pinion

Used for positioning of a relatively long distance (such as carrier
drive).

Because a 7 value is included in each pinion rotation,
compensation measures are necessary.

Timing belt (conveyor)

Has a relatively large degree of freedom when compared with chain.
Mainly for small loads.

Because a 7 value is included in the traveling distance of each
pulley rotation, compensation measures are necessary.

When applying the servo system to a mechanical system, take care of the following points.

(1) Reduction ratio
Use nearly at the rated speed (maximum rotation speed) of the motor to take advantage of the
servomotor power. The continuous output torque at the maximum rotation speed is smaller than
the rated torque.

(2) Preload torque
The load torque of a preloaded screw is large while the rigidity is increased. For the friction torque
caused by the preload, refer to the specifications of the ball screw.

(3) Retention torque
The servomotor keeps outputting the retention force in the stopping state of a hoisting machine.
Use of a retention brake is recommended if the time allows.

15-14  Capacity Selection Calculation



CHAPTER 15 APPENDIXES

Mechanism

Features

Chain drive

Mainly used for the transfer line. Countermeasures against
elongation of the chain itself are necessary. Used mainly for
relatively large reduction ratios; the traveling speed of the
mechanical system is small.

Feed roll

The material on a plate (band) is sandwiched between rolls and fed.

Because the roll diameter is not obtained accurately, there is an
error in a long distance.

JT compensation is necessary.

Sudden acceleration causes slippage, resulting in shortage in the
feeding amount.

Table indexing

Because the moment of inertia of the table is large, a sufficiently
large reduction ratio is necessary.
The table rotation speed is low and a worm gear is usually used.

Spindle drive

Because winding of a wire material results in a larger moment of
inertia, a sufficiently large reduction ratio is necessary.

To achieve a constant surface speed, examination must be made,
including peripheral equipment.

B Approximate machine constants

Approximate friction coefficient Material density

Mechanism Friction coefficient Material Density kg/m °
Rail and iron wheel 0.05 Copper 8.96 x 10°
(Carrier and crane) ’ Brass 8.54 x 10°
Linear guide Stainless steel | 7.91 x 10°

- 3
Ball spline 0.05 t0 0.2 Iron 7.85 x 103
Roller table Aluminum 27 x10
Roller system Polyacetals 1.43 x 10°

Capacity Selection Calculation

15-15




CHAPTER 15 APPENDIXES

Ball screw 0.9
Rack & Pinion 0.8
Gear reducer 0.81t00.95
Worm reducer
(starting) 0.5t00.7
Wor'm reducer. 06108
(during operation)
Belt transmission 0.95
Chain transmission 0.9
Module
Pitch circle diameter of gear
(Module) = ( gear)
(Number of teeth)
* Module
0507508 11522534567
Chain size
No. Pitch No. Pitch
15 4,762 80 254
25 6.35 100 31.75
35 9.525 120 38.1
40 12.7 140 44.45
50 15.875 160 50.8
60 19.05 180 57.15

15.5.2 Capacity Selection Calculation

Perform capacity selection calculation to obtain the servomotor capacity necessary for machine

Approximate mechanical efficiency n

Mechanism

Mechanical efficiency

Trapezoidal screw thread

0.5t00.8

specifications (configuration).
Items necessary for capacity selection calculation include the following.

In general, there is no way to measure the inertia of the mechanical system and load torque, calculate
approximate values according to the configuration of the machine.

Load inertia (moment of inertia of mechanical system)
Load torque (torque necessary to move the machine)

Acceleration/Deceleration time

Operation profile

15-16 Capacity Selection Calculation

* Metric gear



CHAPTER 15 APPENDIXES

Follow the procedure below to perform capacity selection calculation.

Capacity selection flow chart

e

(1)

)

@)

(4)

®)

(6)

)

8)

©)

v

Calculate the motor speed.

v

Calculate the moment of
inertia of load.

.

Calculate the load torque
Ti.

Temporarily select the
motor capacity.

v

Calculate the shortest

(Calculate the acceleration/
deceleration torque.)

acceleration/deceleration time.

‘ Create the torque pattern.

v

Calculate the effective
torque.

o

Yes

(10) |

Calculate the regenerative
power.

Review specifications of the
machine. Change the operation
pattern.

End

]

(1)

)

©)

(4)
(®)

(6)

(7)

8)

9)

Calculate the motor speed according to the
configuration of the machine and the line
speed.

Calculate the load inertia according to the
configuration of the machine.

Calculate the load torque according to the
configuration of the machine.

Temporarily select the motor capacity.

Check the shortest acceleration/
deceleration time. If the time is designated,
calculate the necessary
acceleration/deceleration torque.

Create the torque pattern according to the
operation pattern.

Calculate the effective torque according to
the torque pattern.

If the effective torque (Trms) is smaller than
the rated torque (TRr), operation can be
made with the designated operation
pattern.

Calculate the regenerative power and, if
necessary, select the regenerative resistor.

(10) Review the specifications of the machine if

Capacity Selection Calculation

possible.
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B Calculation of inertia
Shape

W : [kel
D : [mm]
L : [mm]
0 : [kg/m?]

o) )

w K[D

16 k\ 10°

-

W : [kel
D : [mm]
L : [mm]
0 : [kg/md]

W :[kel
L :[mm]
A : [mm]
B : [mm]
0 : [ke/m]

W :[kel
L :[mm]
A [mm]
B : [mm]
0 : [kg/m3]

zk\w} \

([ A Y, (B

r of_
-

Ly
s )

2 Y
k\w/ \10)
N

)

\§LE MRS

ol )(
o)

o) (e

) (o)
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Conversion

Ball screw

2

1 BP )
X

27 10% )

X GL2?

W: Total mass of moving parts [kg]
BP: Thread lead [mm]
GL: Reduction ratio (no unit)

2

- w D

\JZ_ 4 (‘]T) X GLZ
W: Total mass of moving parts [kg]
D: Diameter of pinion [mm]

Diameter of sprocket [mm]
GL: Reduction ratio (no unit)

2
W
Js= <D>XGL2

4 10°

W: Total mass of moving parts [kg]
D: Roll diameter [mm]
GL: Reduction ratio (no unit)

Rotating body and table drive

Obtain the sum of inertia of each shape.
Inertia of body located at a distance from the axis of rotation (J,)

2
b= | J+ w[_t X GL2
103

Inertia around the center of gravity of body

Mass of body [kg]

Distance between body and axis of rotation [mm]
: Reduction ratio (no unit)

§f—.

(ONN
o
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W Calculation of load torque (TL)

Reduction ratio

GL
&Y

> 5)\ Rotation speed of

motor shaft
N

&)

Screw lead
L

+ Hoisting (vertically)

Ball screw

(LW+F) x9. 81 [ BP N
GL
- 21 n \ 108 )

u: Friction coefficient BP: Screw lead [mm]
W, W1: Mass of moving parts [kg]
W,: Mass of counterweight [kg]

GL: Reduction ratio (no unit) F: Thrust [kg]

(g +1)W,—W,) x9. 81

Rotation speed of
motor shaft
N

+ Hoisting (vertically) T=
+ Descending (vertically)

T =

« At a stop (vertically)

L= 277 \10% )
+ Descending (vertically) (L —1)W.—W.) xO. 81 (8P
T = L2 - X GL
L 21 n \10a ]
+ At a stop (vertically) ( W.—W.) X9, 81
T = 1 2 N [ BP X GL
- 27 \ 103
Conveyor and rack & pinion
Mass of moving parts
w
_ (LW+F) x9. 81 D 1
m T= n ( 2 10° X GL
\

M: Friction coefficient D: Diameter [mm]
W, W: Mass of moving parts [kg]
W,: Mass of counterweight [kg]

GL: Reduction ratio (no unit)

((+1)W,—W,) x9. 81 ( Z " 11)3) < aL
n

(g —1)W,—W,) x9. 81 ( 2 . 11)3) < GL
n

( W,—W,) x9. 81 D 1
- T R
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(1) Calculating the motor speed (N)
Calculate the motor shaft speed according to the configuration of the machine and the line speed.

(2) Calculating the load inertia (JL)
Calculate the inertia (GD2) of the load of the mechanical system converted to the motor shaft.
Calculate the inertia of the parts rotating (moving) along with motor rotation, and obtain the sum of
all.

(3) Calculating the load torque (TL)
Calculate the load torque converted to the motor shaft.

(4) Temporarily select the motor capacity
Select the motor capacity satisfying the following two conditions.

¢ Allowable load inertia

JUSJdm X 100 (30) -rreerrreeeees In case of slow travel under speed control
JLSIu X 30 (10)--rermmmmremeiees In case of positioning under position control
JLSIu X 10 (5) -rmrrrmrmmreeeees In case of frequent positioning

(Approximate measure: Starting and stopping at every 0.5 seconds or more frequently)
Values in parentheses indicate operation with the GYG motor.
e | oad torque
TLSTrX 0.9 s 0.9 indicates a typical margin of safety.

(5) Calculating the shortest acceleration/deceleration time (calculating the accelerating/decelerating
torque)
Check the shortest acceleration/deceleration under consideration of load conditions. If the
acceleration/deceleration time is designated, calculate the acceleration/deceleration torque
(Mechanical efficiency (n) : assuming 100%).

e Shortest acceleration/Deceleration time
(Ut d)x 21 x(N)

tmin =
60 (Tvax- To)
® Acceleration torque (Gt J) x 27 % (N)
M L
Tac = T+
60( tac )
¢ Deceleration torque
Jut Jd) x2m x (N
foe T Gwrd) (N)

60( toc )

where

tac : Acceleration time [s]

toc : Deceleration time[s]

Ju : Inertia of servomotor [kng]

Ju :Inertia of load converted to motor shaft [kgmz]
T. :Load torque converted to motor shaft [Nm]

Tac :Acceleration torque [Nm]

Toc : Deceleration torque [Nm]

Twax : Max. torque [Nm]

N : Rotation speed [r/min]

twx : Shortest acceleration/deceleration time [s]
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(6) Creating the torque pattern
Create the pattern of the output torque according to the operation pattern.

- Operation pattern

A

Travel
speed
> Time
- Torque pﬂttern
Output Tac: Acceleration torque t
torque « 2C
T.: Load torque
> Time
tac t
Toc: Deceleration torque
tcyc

(7) Calculating the effective torque (Trms)
Calculate the effective torque of each cycle of the operation pattern.

(Tac® * tac) + (T2 x 1) + (Toc” X toc)

teve

Trms =

Obtain the sum of each of the product of the squared output torque multiplied by the output time
and divide the sum by the cycle time, and obtain the square root of the result.

(8) Tms=Tr

If the effective torque is equal to or smaller than the rated torque, continuous operation in the
designated operation pattern is possible.
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Regenerative operation is caused while the torque value is negative, in general as indicated below.

Horizontal feed: During deceleration

Vertical feed: During constant speed feed in the lowering cycle and during deceleration

Regenerative energy during deceleration (E1)
E4[J] = (27/60) x Tpc[Nm] x N[r/min] % tpc % (1/2)

Regenerative power during constant speed feed (E,;) <Mainly in lowering cycle

E,[J] = (2 7/60) x T,[Nm] x N[r/min] x t,

Accumulated energy on main circuit capacitor (Es)
Es[J] = (1/2) x C[F] x V?
= (1/2) x C[F] x {3907 - (200V"2)* }

Regenerative power (P)
PIW] = {[ (E1+ E2) | - B3}/ (teye)

P<0: No external regenerative resistor is necessary.

P>0: The external (internal) regenerative resistor is
necessary.

Toc

T

: Deceleration torque [Nm]
: Load torque [Nm]

: Deceleration time [s]

: Constant speed time [s]

: Cycle time [s]

: Servo amplifier capacitor capacity [F]

: Regenerative transistor ON level?

—See page 15-29.

- (200y72)
= 3902 - (200 2)°

Calculate the average regenerative power (P) of each cycle of the operation pattern1 to check if P
is within the regenerative resistor capacity. If it is not, an external regenerative resistor is

necessary.

(10) Reviewing the operation pattern and mechanical configuration

If Trms exceeds TR, review the following items.

Increase the acceleration/deceleration time a little in the allowable range.
Reduce the operation frequency (increase the cycle time).
If the rotation speed allows, increase the reduction ratio.

Increase the motor capacity.

If the stopping time of a hoisting machine is too long, adopt a mechanical brake.
In case of operation at a high frequency, increase the reduction ratio and reduce the inertia.
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15.5.3 Capacity Selection Calculation Example

B Mechanical configuration

—-— = X - — o= e—

Servomotor

(
(
(
(

15) Transfer weight [W] : 20 kg (11) Friction factor [1£]1: 0.1 N
16) Deceleration ratio [GL]: 1.1 (12) Screw lead [BP]: 10 mm
17) Mechanical efficiency [7]:0.9 (13) Screw length [L] : 500 mm
18) Load thrust [F] : 0 kg (14) Screw dia. [D] : 20 mm

B Operation profile

Rotation 3000 r/min
speed Travel
[r/min] distance
50 mm - Ti
2 ime
[s]
0.05s 0.05s 0.05s 0.5 s/cycle
B Capacity selection software
=loix
FileiE} Initialization'Dd  About{d
| Ballscrewfeder (SeMO SYSIEM) oo oraion: 0 [mmis] AtCW—rotation:I 0 [mimis]
Aftention
If all yellow iterms are not input, Revolving Speed: 0 [Fmin] Revolving Speed: 0 [rmin]

itdoes not advance it to the

fallowing screen.
Load farce: M
Mass ofwork:l 20 kg

=

Friction coefficient of guide: 0

Lead length of screw; 10 mm

Total gearratio:l 1/ I 1 Length of screw: 500 mm
Inetia ofreducer'l 0 ke Diameter of screw; 20 ram

Mechanical eficiency: Preload: il

RARRR

Vertical motion anky Pulley Coefiicient of preload targu e

I n4a
Counterweight:l 0 kg calculation
Imettia rrorment of pulley: I 0 koenm

Input range of Mechanical efficiency : 0.00001 - 1 Qs | Back | Exit |
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(1) Max. traveling speed (v)
If the reduction ratio is 1/1 and the rotation speed of the motor shaft is 3000 r/min

v = (3000/60) x 10x(1/1) = 500 mm/s

(2) Load inertia converted to motor axis (JL)
Screw (J1) Suppose @20 and 500 mm in length.

4
T
J = p L D, Y GL2
32 1000 1000
4

3
_ Tx7.85%x10 500 20 x(1/1)2
32 1000 1000

=0.6 x 10* kg m?

Moving parts (J2) Suppose a transfer mass of 20 kg.

2

Jo=W 1—xi x (GL)?
27 1000

2
=20 1—x—10 x (1/1)
27 1000

=0.5 x 10™ kg m?

JL=Jy+J,=1.1x10" kg m?

(3) Load torque converted to motor axis (TL)
Suppose a transfer mass of 20 kg, friction coefficient (J) of 0.1 and machine efficiency (n) of 0.9.

T, = (MW + F) x 9.81 [ BP J x GL BP : Screw lead [mm]
2nn 1000
D : Screw dia. [mm]
_ (0.1x20+0) x 981 [ 10 J ) G, Deceleration rato
2r x0.9 1000 Ju : Load inertia converted to motor
= 0.03 Nm shaft fkgm']
L : Screw length [mm]
T. :Load torque converted to motor
shaft [Nm] 1
W : Transfer weight [kg] 5
u : Friction factor
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(4) Temporary selection

[Capacity selection Condition] J. :Load inertia torque converted to motor shaft [kgmz]
DT <Trx 0.9 Ju : Motor inertia [kgm?]
T, =0.03Nm *P.15-26 (3) Tac : Acceleration torque [Nm]
@JL < Jy x 10 (Frequent feed) Toc : Deceleration torque [Nm]
Jo=1.1x 10-4 kg m2 *P.15-26(2) T, :Load torque converted to motor shaft [Nm]
Tr : Rated torque [Nm]

The motor that satisfies the capacity selection condition (1) and (2) is:
GYS201D5-HB2 (0.2 kW)
(Tr = 0.637 Nm, Jy = 0.135 x 10™* kgm®, Tyax = 1.91 Nm)

(5) Shortest acceleration/deceleration time (tAC)

(Uut+td)x2m xN
60 (Tac - T0)

Tac =

_ (0.135x10™+ 1.1 x 10%) x 27 x 3000
60 (1.91 - 0.03)

=0.021s

Acceleration/Deceleration torque at an acceleration/Deceleration time of 0.05 seconds
(Mechanical efficiency (7)) : assuming 100%)
[Acceleration torque]

UutJd)x2m xN

T c= T +
e 60 (tac)
(0.135x 10™* + 1.1 x 10*) x 27t x 3000
= 0.03 +
60 x 0.05
=0.81 Nm

[Deceleration torque]
(Uu+d)x2mr xN
60 (toc)

Toc=Te.-

(0.135x 10™* + 1.1 x 10*) x 27t x 3000
60 x 0.05

= 0.03 -

=-0.75 Nm
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(6) Operation profile

Speed 500 mm/s —
[mm/s] Travel
distance
50 mm _
> Time
[s]
005s 005s  005s
0.5 s /cycle
Toque 0.81 Nm
[Nm]
0.03 Nm Time
[s]
-0.75 Nm

This profile is based on calculation selection. The operation cycle time supposes 0.5 s.

(7) Effective torque (Trms)
Time-average output torque

Tims = /\/ (Tac® % tac) + (T® x t) + (Toc” * toc)
ms =

tcyc

//(0.812 x 0.05) + (0.03% x 0.05) + (-0.75% x 0.05)

0.5
=0.35 Nm
Because the result is smaller than rated torque (0.637 Nm) Tac : Acceleration torque [Nm]
of the GYS201D5-HB2 type, continuous operation can be Toc : Deceleration torque [Nm]
made in the designated profile. T, :Load torque converted to motor
shaft [Nm]
(8) Result of selection tac : Acceleration time [s]

Servomotor: GYS201D5-HB2 (0.2 kW)

toc : Deceleration time [s]

t.  : Constant speed time [s]

teve : Running hour per cycle [s]
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(9) Regenerative power
Regenerative power is caused during deceleration.

Eq[J] = (2 1/60) x Tpe [Nm] * N [r/min] x toc x (1/2)
= (271/60) x -0.75 x 3000 x 0.05 x (1/2)

= -59J

Accumulated energy on main circuit capacitor (E,)
E[J] = (1/2) x C[F] x V2
= (1/2) x (440 x 10°) x {3907 - (20047 2)*}
=15.8J

Regenerative energy (P)
The capacitor for the servo amplifier of 0.2 kW or less has a capacity of 440 pF.
PIW] = (| Eq |- E2) / (teyo)

=(|-5.9|-15.8)/0.5

=-19.8J

As P is equal to or less than 0, no external regenerative resistor is required since the regenerative

energy can be processed in the servo amplifier.
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B Constants

Capacity Selection Calculation

15-29

W200 V series
) Capacity Inertia Capacity of capacitor
Series | pwy 10%kg m?] [4F]
0.2 0.24 440
GYB 0.4 0.42 660
0.75 1.43 1360
1.0 6.26
1.5 8.88 1360
2.0 12.14
GYH 3.0 17.92 1800
4.0 39.99 2400
5.5 51.44 4000
7.0 63.52
0.5 7.96
ovG 0.75 11.55 1360
2000 r/min | 1.0 15.14
1.5 22.33
2.0 29.51 1800
ovG 0.5 11.55 1360
1500 r/min | 085 15.15
1.3 22.33 1800
0.1 0.0577 440
0.2 0.213
0.4 0.408 660
GYC 0.75 1.21
1.0 3.19 1360
1.5 4.44
2.0 5.69 1800
0.05 0.0192
0.1 0.0371 440
0.2 0.135
0.4 0.246 660
0.75 0.853
GYS 1.0 1.73 1360
1.5 2.37
2.0 3.01 1800
3.0 8.32 2400
4.0 10.8 4000
5.0 12.8
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15.6 Replacement (from FALDIC-W)

15.6.1 Overview

This section describes the procedure of replacement to ALPHA5 Smart using the existing FALDIC-W

series motor (hereafter called “W motor”).
Target W motors  GYS: 50 to 750 W, GYG (2000 r/min): 500 W to 2.0 kW, GYG (1500 r/min): 500 W,

850 W, 1.3 kW

15.6.2 Combination with FALDIC-W Motor

The combinations between the FALDIC-W servo motor and the ALPHA5S Smart servo amplifier are as

follows. Wiring fabrication is required when replacing the amplifier.

Combinations between the FALDIC-W motor and the ALPHA5 Smart amplifier

) ALPHAS5 Smart series Encoder Motor power
FALDIC-W series
Amplifier type Frame cable cable
motor type
no.
GYS500DC2-T2*
GYS101DC2-T2* RYH201F5-W2 | 1a WSe.PogpLLE | M1 in the next
ays | 8YS201DC2-T2* (both ends table
GYS401DC2-T2* RYH401F5-VV2 1b connector)
GYS751DC2-T2* | RYH751F5-W2 | 2a Mz'r‘t:t‘)fe”e’“
GYG501CC2-T2*
RYH751F5-WW2 | 2a
GYG751CC2-T2*
. M3 in the next
GYG102CC2-T2* Must be fabricated.
GYG RYH152F5-WW2 | 2b table
[2000r/min] | GYG152CC2-T2*
GYG202CC2-T2* RYH202F5-VW2 | 3a
GYG501BC2-T2* RYH751F5-WW2 | 2a
GYG851BC2-T2* RYH152F5-WW2 | 2b M3 'rt‘;gl‘fa next
GYG [ GyG132BC2T2* | RYH202F5.WV2 | 3a | Mustbe fabricated.
[1500r/min] :
GYG182BC2-T2* | RYH302F5-W2 | 3b M4 ”t‘;gl‘; next
GYG292BC2-T2* | RYH402F5-W2 | 4a |Must be fabricated.| M2 'T;SIZ next

*: with oil seal/ shaft type

oo: cable length

15-30 Replacement (from FALDIC-W)




CHAPTER 15 APPENDIXES

Motor power cable and brake cable

Optional cable / connector kit type

No. | Brake Connector on the Connector on the || Fabrication by the user
motor side Cable amplifier side
M1 None WSC-M04Poo-B Shared withI the
. ower su

Provided | WSC-M06Poc-B senalnnind Wire the motor power
M2 Nong WSC-M04Poo-B WSK-MO3P-F cable to the connector

Provided || WSC-M06Poo-B on the amplifier side.
o R e e
M4 | Common WSK-MO3P-F

to both WSK-Moop-cc | Prepared by Wire the motor power
M5 gl?onveic/jed the user. Not required cable to the amplifier

terminal block.

[1[]: cable length

Replacement (from FALDIC-W)
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15.6.3 Wiring between Motor and Amplifier

B GYS motor (400 W or less)

or less and the

servo amplifier. | The table below shows the cables and the connectors for the GYS motor of 400 W

Purchase Type

Motor power cable

Existing item can be used. -

(1)

i Motor power connector

(Shared with power supply connector.)

To be purchased.

(2) Power supply connector

To be purchased. WSK-S06P-F
(3) Sequence /0O cable Existing item can be used. -
(4) Encoder cable To be purchased. WSC-P06Poo-E

(5) DC circuit connector (Not necessary if no external regenerative resistor is WSK-R04P-F

To be purchased.

used.)

oo: cable length

W Cable processing

servo amplifier (Frame1)

(1) Motor power cable

Cut the motor power cable connector part
on the amplifier side, and then connect it
to the motor output side of the power
supply connector for ALPHA5 Smart.

(2) Power supply cable

Cut the power supply cable connector
part for FALDIC-W, and then connect it to
the power supply side of the power

\'\

Cut here. supply connector for ALPHA5 Smart.
‘ (3) Sequence I/O cable
@

If the wiring of pulse is used with an open

Cut here.

collector, be sure to cut the no. 7 pin (CA)

m

and no.20 pin (CB) on the amplifier-side
connector.

Connection with a GYS motor (50 W to 400 W)

(4) Encoder cable

Purchase an encoder cable for ALPHAS Smart. Or, exchange the amplifier-side connector of the
existing encoder cable. (Exchange connector type: WSK-PO6P-M)

(5) DC circuit connector

This connector is used to connect the external regenerative resistor. Connect this to the 2-3 terminal
(RB1-RB2 terminal). This connector is not necessary if no external regenerative resistor is used.
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B GYS motor (750 W)

The table below shows the cables and the connectors for the GYS motor of 750 W and the servo

amplifier.
Purchase Type

Motor power cable Existing item can be used. -

Motor power connector To be purchased. WSK-MO03P-F
(2) Power supply connector To be purchased. WSK-S03P-F
(3) Sequence I/O cable Existing item can be used. -
(4) Encoder cable To be purchased. WSC-P06Poo-E
(5) DC circuit connector Supplied with the amplifier. WSK-R0O5P-F

oo: cable length

B Cable processing

e (1) Motor power cable
servo amplifier (Frame2)

Cut the motor power cable connector

Cut here.

part on the amplifier side, and then
connect it to the motor power connector
for ALPHAS5 Smart.

(2) Power supply cable

Cut the power supply cable connector
part for FALDIC-W, and then connect it
to the power supply connector for
ALPHAS5 Smart.

@
Connection with a GYS motor (750 W)

(3) Sequence I/O cable
If the wiring of pulse is used with an open collector, be sure to cut the no. 7 pin (CA) and no.20 pin (CB)

on the amplifier-side connector.

(4) Encoder cable
Purchase an encoder cable for ALPHA5 Smart. Or, exchange the amplifier-side connector of the

existing encoder cable. (Exchange connector type: WSK-PO6P-M)
(5) DC circuit connector
If an external regenerative resistor is used, disconnect the short-circuit wire at 3-4 terminal (RB2-RB3

terminal) and connect it to the 2-3 terminal (RB1-RB2 terminal).
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B GYG motor

The table below shows the cables and the connectors for the GYG motor and the servo amplifier.

Purchase Type
1) Motor power cable Existing item can be used. -
Motor power connector To be purchased. WSK-MO3P-F
(2) Power supply connector To be purchased. WSK-S03P-F
(3) Sequence /0O cable Existing item can be used. -

Purchase the connector for the
(4) Encoder cable o WSK-PO6P-M
amplifier side only.

(6) DC circuit connector Supplied with the amplifier. WSK-R05P-F

oo: cable length

W Cable processing
servo amplifier (Frame2,3)

Cut here.

—“»na

Connection with a GYG motor

(1) Motor power cable
Cut the amplifier-side connector part or the crimping terminal of the motor power cable, and then

connect it to the motor power connector for ALPHA5 Smart.

(2) Power supply cable
Cut the connector part of the power supply cable for FALDIC-W, and then connect it to the power

supply connector for ALPHA5 Smart.

(3) Sequence I/O cable
If the wiring of pulse is used with an open collector, be sure to cut the no. 7 pin (CA) and no.20 pin (CB)

on the amplifier-side connector.
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(4) Encoder cable
Wiring processing is required. Exchange the Amplifier-side connector to the connector for ALPHAS
Smart (WSK-P0O6P-M). For wiring refer to the connector connecting diagram.

Connecting diagram between the amplifier-side and motor-side connectors

Amplifier side (WSK-P0B6P-M) Motor side (WSK-P0O6P-C)
Pin no. Signal name Pin no. Signal name
1 P5 H P5
2 M5 G M5
3 Not used T Not used
4 Not used S Not used
5 SIG + C SIG +
; T P G - ST
Connected to the shell. J FG

(5) DC circuit connector
If an external regenerative resistor is used, disconnect the short-circuit wire at 3-4 terminal (RB2-RB3
terminal) and connect it to the 2-3 terminal (RB1-RB2 terminal).

15.6.4 1/0O Terminal (CN1)

The following tables show comparison of the CN1 terminal between the FALDIC-W amplifier and the
ALPHAS5 Smart amplifier. The terminal symbol differs only at the pin no. 18. Thus wiring must be
changed there. If the amplifier is used without changing the wiring, the amplifier may be broken. Wiring
change is not necessary with other pins.

Pin Terminal Terminal symbol Pin Terminal Terminal symbol
symbol symbol
no. (ALPHA5 Smart) no. (ALPHA5S Smart)
(FALDIC-W) (FALDIC-W)
1 P24 COMIN 14 M24 COMOUT
2 CONT1 CONT1 15 OouT1 OouT1
3 CONT2 CONT2 16 OuT2 OuT2
4 CONT3 CONT3 17 OuT3 OuT3
5 CONT4 CONT4 18 OuT4 TREF
6 CONT5 CONT5 19 PPI PPI
7 CA CA 20 CB CB
8 *CA *CA 21 *CB *CB
9 FFA FFA 22 Vref VREF
10 *FFA *FFA 23 FFz FFz
11 FFB FFB 24 *FFZ *FFZ
12 *FFB *FFB 25 Fz Fz
13 M5 M5 26 M5 M5
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15.6.5 Parameter Setting

The parameters are not divided into classification with FALDIC-W, but are divided with ALPHA5 Smart
into classification of 1 to 3. If you are using the parameter files, use the parameter file conversion tool

(ALPHAS Series Loader Ver3.2 or later). This sub section explains major parameters.

Before using the parameters. be sure to check the converted result with the parameter

N(_)te file conversion tool.

B Parameters to be set

When used in combination with a W motor, set the Smart parameter PA2_99: encoder selection to 1:
17 bits. In addition, set the motor model with Smart parameter PA2-98. For the motor model and the
setting value, see the table below. It is necessary to match the amplifier frame with the servo motor

capacity for setting.

Setting value Motor model

0 Not set (default)

1 GYS500DC2-T2*
2 GYS101DC2-T2*
3 GYS201DC2-T2*
4 GYS401DC2-T2*
5 GYS751DC2-T2*
6 GYG501CC2-T2*
7 GYG751CC2-T2*
8 GYG102CC2-T2*
9 GYG152CC2-T2*
10 GYG202CC2-T2*
11 GYG501BC2-T2*
12 GYG851BC2-T2*
13 GYG132BC2-T2*
14 GYG182BC2-T2*
15 GYG292BC2-T2*

*: with oil seal/shaft type
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B Command pulse signal setting

It is necessary to set the parameter depending on the command pulse input method (open collector
input or differential input).

No. Parameter Setting value

0: Differential input, command pulse/direction
1: Differential input, forward/reverse pulse

) 2: Differential input, A/B phase pulse
Command pulse input method and ]
PA1-03 10: Open collector input, command
form selection

pulse/direction
11: Open collector input, forward/reverse pulse

12: Open collector input, A/B phase pulse

B Parameter related to adjustment
Because the control block has been improved with ALPHAS Smart, there are cases where uses are

required to adjust the control parameters. For the adjustment detail, refer to “CHAPTER 5 SERVO
ADJUSTMENT".

B Motor maximum speed setting

The maximum speed is 5000 r/min and 6000 r/min with the GYS motor for FALDIC-W series and the
GYS motor (750 W or less) for ALPHA5 Smart series respectively. When using a W motor, the
maximum speed that can be set is 5000 r/min. Although the initial value at PA1_25: maximum speed
(for position and speed control) and PA1_26: maximum speed (for torque control) is 6000 r/min, the

maximum speed is limited with the amplifier to the one corresponding to the motor.
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15.7 Precautions on Functions

B Monitor display of motor temperature

When combined with a W motor, the motor temperature is always output and displayed as 0 C° (for the
following three items).
e Monitor 1 and 2(Motor temperature output on analog monitors MON1 and MON2)
e Touch panel (Motor temperature display in the monitor mode [on_24])

e PC loader (Motor temperature display in the digital monitor)

B Z-phase with W series motor

When using the homing function immediately after the power is supplied, perform the operation
following the conditions below if the reference signal for shift operation (PA2_11) has been set to 1:
Encoder Z-phase.
e The speed must be 100 r/min or below.
¢ Rotate the motor by the angle of rotation of 372 degrees (approx. 1.04 turn) or over with the motor
output shaft.
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15.7.1 Dimension Comparison of Servo Amplifier

FALDIC-W ALPHA5 Smart
Applicable )
motor Capacity External dimension External dimension
k mm mm
Rated speed [kw] (mm] [mm]
W H D W H D
0.05 45 160 165 40 160 165
0.1 45 160 165 40 160 165
3000
. 0.2 45 160 165 40 160 165
[r/min]
0.4 45 160 165 40 160 165
0.75 85 160 165 70 160 165
0.5 85 160 165 70 160 165
0.75 85 160 165 70 160 165
2000
] 1 85 160 165 70 160 165
[r/min]
1.5 95 200 185 70 160 165
2.0 95 200 185 85 200 185
0.5 85 160 165 70 160 165
0.85 85 160 165 70 160 165
1500
) 1.3 95 200 185 85 200 185
[r/min]
1.8 95 200 185 85 200 185
2.9 95 200 185 130 250 195
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15.8 Revision History

Date of printing Index Description of revision
June, 2010 None First version
July, 2011 A The command pulse connection method detail.

The dimensions of the frame-2 servo amplifier.
The company name.

October, 2011 B Capacity expanded (up to 3 kW)
September, 2012 24C7-E-0016 Cover Design
Statement

Catalogue Index
GYB type added

September, 2013 24C7-E-0016a Modbus Function Code 17h added

May, 2014 24C7-E-0016b Z-phase homing added
Capacity expansion (GYH type added)

October, 2014 24C7-E-0016¢ The pin name of the encoder connector was
corrected.
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15.9 Product Warranty

:i: Please take the following items into consideration when placing your order.

When requesting an estimate and placing your orders for the products included in these materials, please be aware that any items such as
specifications which are not specifically mentioned in the contract, catalog, specifications or other materials will be as mentioned below.

In addition, the products included in these materials are limited in the use they are put to and the place where they can be used, etc., and may require
periodic inspection. Please confirm these points with your sales representative or directly with this company.

Furthermore, regarding purchased products and delivered products, we request that you take adequate consideration of the necessity of rapid
receiving inspections and of product management and maintenance even before receiving your products.

1. Free of Charge Warranty Period and Warranty Range

1-1 Free of charge warranty period

(1) The product warranty period is "1 year from the date of purchase" or 24 months from the manufacturing date imprinted on the name place,
whichever date is earlier.

(2) However, in cases where the use environment, conditions of use, use frequency and times used, etc., have an effect on product life, this warranty
period may not apply.

(3) Furthermore, the warranty period for parts restored by Fuiji Electric's Service Department is "6 months from the date that repairs are completed.”

1-2 Warranty range

(1) In the event that breakdown occurs during the product's warranty period which is the responsibility of Fuji Electric, Fuji Electric will replace or
repair the part of the product that has broken down free of charge at the place where the product was purchased or where it was delivered.
However, if the following cases are applicable, the terms of this warranty may not apply.

1) The breakdown was caused by inappropriate conditions, environment, handling or use methods, etc. which are not specified in the catalog,
operation manual, specifications or other relevant documents.

D The hraabdowm wae cooead bae the aeadont othae thao tha moechaoad o
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3) The breakdown was caused by the product other than Fuji's product, such as the customer's equipment or software design, etc.

4) Concerning the Fuji's programmable products, the breakdown was caused by a program other than a program supplied by this company, or
the results from using such a program.

5) The breakdown was caused by modifications or repairs affected by a party other than Fuiji Electric.

6) The breakdown was caused by improper maintenance or replacement using consumables, etc. specified in the operation manual or catalog, etc.

7) The breakdown was caused by a chemical or technical problem that was not foreseen when making practical application of the product at the
time it was purchased or delivered.

8) The product was not used in the manner the product was originally intended to be used.

9) The breakdown was caused by a reason which is not this company's responsibility, such as lightning or other disaster.

Aalivarad Ei'e mroel et
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(2) Furthermore, the warranty specified herein shall be limited to the purchased or delivered product alone.

(3) The upper limit for the warranty range shall be as specified in item (1) above and any damages (damage to or loss of machinery or equipment, or
lost profits from the same, etc.) consequent to or resulting from breakdown of the purchased or delivered product shall be excluded from
coverage by this warranty.

1-3. Trouble diagnosis

As a rule, the customer is requested to carry out a preliminary trouble diagnosis. However, at the customer's request, this company or its service
network can perform the trouble diagnosis on a chargeable basis. In this case, the customer is asked to assume the burden for charges levied in
accordance with this company's fee schedule.

[\&]

Exclusion of Liability for Loss of Opportunity, etc.

Regardless of whether a breakdown occurs during or after the free of charge warranty period, this company shall not be liable for any loss of
opportunity, loss of profits, or damages arising from special circumstances, secondary damages, accident compensation to another company, or
damages to products other than this company’s products, whether foreseen or not by this company, which this company is not be responsible for
causing.

w

Repair Period after Production Stop, Spare Parts Supply Period (Holding Period)

Concerning models (products) which have gone out of production, this company will perform repairs for a period of 7 years after production stop,
counting from the month and year when the production stop occurs. In addition, we will continue to supply the spare parts required for repairs for a
period of 7 years, counting from the month and year when the production stop occurs. However, if it is estimated that the life cycle of certain
electronic and other parts is short and it will be difficult to procure or produce those parts, there may be cases where it is difficult to provide repairs or
supply spare parts even within this 7-year period. For details, please confirm at our company's business office or our service office.

4. Transfer Rights
In the case of standard products which do not include settings or adjustments in an application program, the products shall be transported to and
transferred to the customer and this company shall not be responsible for local adjustments or trial operation.

5. Service Contents
The cost of purchased and delivered products does not include the cost of dispalching engineers or service costs. Depending on the request, these
can be discussed separately.

o

Applicable Scope of Service
Above contents shall be assumed to apply to transactions and use of the country where you purchased the products.
Consult the local supplier or Fuji for the detail separately.
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15.10 Service Network

Europe, Middle &fAfrica Area

Southeast{Asial&{Oceanial

Fuji FA Service Centers

® Far East Asia ® China Area
Overseas Service Center FUJI ELECTRIC (CHINA) CO.LTD.
Gate City Ohsaki, East Tower Floor 27, International Corporate City,
11-2,0saki 1-Chome, Shinagawa-ku Mo 3000 North Zhongshan Road
Tokyo,141-0032 Japan Shanghai China (P.C.200063)
Tel : +81-3-5435-7059 Tel : +86-21-5496-1177
Fax : +81-3-5435-7420 Fax ; +86-21-6422-4650
W Korea ® Southeast Asia & Oceania
» CANA ELECTRIC CO. LTD. . Southeast Asia & Oceania Service Center
501:Ewha Bidg., 8-21, Yangjae-Dong, 171 Chin Swee Road,#12-01 San Centre,
Seocho-Gu, Seoul, 137-887, Korea ;
Singapore 169877
Tel:(02)3462-0670 Tel : +65-6533-0014
Fax:(02)3462-0678 i
i Fax : +65-6533-0021
W Taiwan
» ELTA ELECTRICAL CO.,LTD. ® USA,Canada,Cental & South America Area
4F, No.32, Sec.3, Cheng-Teh Road, Taipei, Taiwan USA Service Center
Teli(02)2597-6458 47520 Westinghouse Drive
Fax:(02)2595-4571 Framont,CA 94539, USA
» FULL KEY SYSTEM CO., LTD. Tel : +1-510-440-1060
12F, No.111-8, Hsing-Teh Road, San-Chung City, Taipei, Taiwan Fax : +1-510-440-1063

Tel:(02)2895-2008
Fax:(02)2995-2028

® Europe,Middle East & Africa Area
EU Service Center
Goethering 58,63067 Offenbach/Main Germany
Tel : +498-69-66-90-29-0
Fax : +49-69-66-90-29-58

1 5 Please access the URL below for further details:
hitp:/fwww.fujielectric.co.jp/products/provide_data/drive/network/world/world-top.html
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/I\ SAFETY PRECAUTIONS

1. This catalog is intended for use in selecting required servo systems. Before actually using these products,
carefully read their instruction manuals and understand their correct usage.

2. Products described in this catalog are neither designed nor manufactured for combined use with a system or
equipment that will affect human lives.
If you are considering using these products for special purposes, such as atomic energy control, aerospace,
medical application, or traffic control, please consult our sales office.

3. If you use our product with equipment that is expected to cause serious injury or damage to your property in
case of failure, be sure to take appropriate safety measures for the equipment.

Fuji Electric Co.,Ltd.

Gate City Ohsaki, East Tower, 11-2,

Osaki 1-chome, Shinagawa-ku,

Tokyo 141-0032, Japan

Phone: +81-3-5435-7057 Fax: +81-3-5435-7420
URL: http://www.fujielectric.com/

Information in this catalog is subject to change without notice. 2014-10
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