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This manual is "User's Manual for Fuji AC Servo System ALPHA7 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 Fuiji AC servomotor (GYS/GYG/GYB Series) ING-S147-0863
Operation manual
Servo amplifier | Fuji AC servo ALPHATY Series INR-SI47-2058-JE
servo amplifier (RYTOOOF7-**2)

The target model of this manual is shown below.

Device Model
Servomotor GYSOOOD7-**0 or GYGOOOC (B) 7-** or GYBOOOD7-**1
Servo amplifier | RYTOOOF7-VC2

* " in the

* Wik

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.

B 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 m

ay 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
controllers,
To use the

product for aeronautic devices, traffic controllers, space industry devices, nuclear reactor
medical devices or systems including those devices, contact our sales window.
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 followin

g 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.

Reference items helpful for operation and data entry of the servomotor or servo amplifier
are described.
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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
A WARNING ) o
serious injuries may be caused.

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

Graphic
symbol

® Do not touch 9 Make sure to make grounding

Do not disassemble
Notice of general
prohibition

Meaning Meaning
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B Precautions on use

/N 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.
¢ 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.

/N CAUTION

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

e Carry out wiring work properly and securely.
It might cause a 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, braking 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.

¢ |f a braking resistor is used, take measures to turn the power off upon a fault signal output from the
servo amplifier.
Otherwise the braking resistor may be overheated and cause fire in the event of failure of the
braking transistor.

Safety Precautions 0-3




CHAPTER O INTRODUCTION

B Precautions on storage

/N 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

/N 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 10 10.1.2."

¢ 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

/N 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.

¢ Observe the installation orientation of the servo amplifier.
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.

¢ Do not connect the ground (E) to the servomotor side U, V, or W terminals, or connect the U, V, or
W terminals in the wrong order.
It may cause a fire or failure. Furthermore, there is a risk of damage to the customer's machine if
the motor malfunctions.

e |f fabricating an encoder cable, be careful not to mistake the BAT+ and BAT- polarity.
If a battery is connected with incorrect BAT+ and BAT- polarity, both ends of the battery will short
circuit, and the battery may overheat or suffer damage.

* 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 fully protected from ground fault.

9 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

/N 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.

¢ \WWhen 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 braking
operation.
It might cause failures and injuries.

¢ |nstall 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 |f auto tuning is not used, be sure to enter the "inertia ratio."
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B General precautions

/N 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.
¢ In 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 (2006/42/EC), EMC directive (2014/30/EU), and low voltage directive (2014/35EU)
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 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

B Compliance with EU Directives and UL/CSA Standard

¢ Safety Standard for North America (UL/cUL)
UL standard (UL File No.) | cUL standard (UL File No.)

Servo amplifier UL61800-5-1 (E132902) CSA 22.2 No.274 (E132902)
Servomotor UL1004 (E102475) CSA-C22.2 No.100 (E102475)

e EC Directives

Low voltage directive EMC directive
EMI EMS
Servo amplifier EN61800-5-1 EN61800-3 EN61800-3
Servomotor EN60034-1
EN60034-6 B B

Note: The certification for the machine is required because the servo amplifier and the

servomotor are assembled into one unit.
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0.2 Outline of System

ALPHA 7 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

Three types of servomotor are available; an ultra-low inertia type (GYS), and two medium inertia types

(GYG/GYB).
Rated speed | Power | Rated output |Servomotortyee| protective
Model (Max. speed) | supply capacity Viithout | With | construction Encoder Type
24-bit ABS|GYS***D7-E2 (-B)
3000 r/min
0.75 kW or lower:
6000r/min 11 types [ [ P67
1.0kW or higher: 0.05 to 5.0 kW
5000r/min
24-bit INC [GYS***D7-N2 (-B)
GYS motor
Ultra-low Inertia
200V 24-bit ABS|GYB***D7-E[02 (-B/-C/-D)
3000 r/mi i 3t .
rmin | series ypes o | o | Ipe7"
(6000r/min) 0.2, 0.4, 0.75kW
GYB motor 24-bit INC |GYB***D7-N2 (-B/-C/-D)
Medium Inertia
2000 r/min 2 type . . - 24-bit ABS|GYG***C7-E2 (-B)
(3000r/min) 1.0 kW, 1.5 kW 24-bit INC |GYG**C7-ND2 (-B)
. 24-bit ABS|GYG***B7-EJ2 (-B)
GYG motor 1500 r/min 2 type ° ° P67
Medium Inertia (3000r/min) 0.85 kW, 1.3 kW 24-bit INC | GYG**B7-NOI2 (-B)

*1: Except for shaft-through part (also except connectors for GYS motors of 0.75kW or lower and GYB motors of lead wire type).

0-10 Outline of System



CHAPTER O INTRODUCTION

0.2.2 Servo Amplifier

General-purpose interface type (VV), high-speed serial bus type (VS, LS), and EtherCAT compatible
type (VC) servo amplifiers are available (high-speed serial bus type servo amplifiers are Fuji's SX-bus
compatible products).

c Control mode Supported
Type ir?g;;ir;d Positioning . Power supply | Capacity Model motor
Function Position| Speed | Torque series
Spoestase o ogs
t0 0.75 kW
200 to 240 VAC
t‘y’pse e | o | o RYT**F7-VS2
Three-phase 1.0
200 to 240 VAC | to 5.0 kW GYS
SX-bus - GYB
Sltr:]gle-phhase or 0.05 GYG
ree-phase
t0 0.75 kW
200 to 240 VAC
b tl);se L L4 RYT**F7-LS2
High-speed Three-phase 1.0
serial bus 200 to 240 VAC | to 5.0 kW
Single-phase or
0.05
three-phase
to 0.75 kW
General-purpose 200 to 240 VAC
wW (pulse/ GYS
type analog/ [ J [ J [ J [ J RYT**F7-VV2 GYB
P positioning/ GYG
Modbus) Three-phase 1.0
: 200 to 240 VAC | to 5.0 kW
General-purpose
interface
Spoestasecr o5
200 to 240 VAC ’
Ve GYS
EtherCAT [ J [ J [ J RYT**F7-VC2 GYB
type GYG
Three-phase 1.0
T 200 to 240 VAC | to 5.0 kW
EtherCAT
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0.3 Model Nomenclature

B When unpacking
Check the following items.

¢ Check if the delivered item is what you have ordered.
¢ Check if the product is damaged during transportation.
¢ Check if the instruction manual is included.

If you have any uncertainties, contact the seller.

0.3.1 Servomotor

B Rating plate (servomotors) B Model nomenclature (servomotors)
2 3 4 5 6 7 8
F3| AC SERVO MOTOR c E GYs ) i D
TYPE: GYGI02CT-NC2-B
1000wW] 4. 7TTNm| 166 HZ‘ 2000min™ Digit Specification | Code
136Vv] 4.7 Al S1[insF (FDO2MB) Basic type
Ultra-low Inertia GYS
:ﬂ SE.R.. NO. 51 A.BO TAOCOTT 1 Vegium nertia B
ﬁi @ FUJl E|eCtI‘IC CO.,Ltd. Medium Inertia GYG
E d Made In JSS?DM Mie 513-8633 Japan Capacity
50%10°=50 W 500
10x10'=100 W 101
20x10'=200 W 201
40x10'=400 W 401
75x10'=750 W 751
85x10'=850 W 851
2 10x10%=1.0 kKW 102
13x10%=1.3 KW 132
15x10%=1.5 kKW 152
20x10%=2.0 KW 202
30%10%=3.0 kW 302
40x10%=4.0 KW 402
50%10%=5.0 kW 502
Series
3000 r/min series D
8 2000 r/min series C
1500 r/min series B
Development order
4 7 | 7
Encoder
5 24-bit ABS (with support for functional safety) E
24-bit INC (with support for functional safety) N
Qil seal/shaft
Without oil seal, straight shaft, with key A
Without oil seal, straight shaft, without key B
6 Without oil seal, straight shaft, with key, tapped C
With oil seal, straight shaft, with key E
With oil seal, straight shaft, without key F
With oil seal, straight shaft, with key, tapped G
Input voltage
7 3-phase 200VAC 2
Wire connection/brake*
Lead wire,without brake No marking
8 Lead wire,with brake B
Connector,without brake C
Connector,with brake D

*: Connector specification only for GYS motor 1 kW or more, GYG motor
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0.3.2 Servo Amplifier

B Rating plate (servo amplifier) B Model nomenclature (servo amplifier)
The model and serial number are also marked on the 2 3 4 5 6
front panel of the main body of the servo amplifier. RYT -
E Digit Specification | Code
1 Basic type
TYPE  RYT751F7-VC2 L ALPHA series | RYT
sowee e morras SR i nowoms
- - Z 9.
IP Code IPOO 50x10°=50 W 500
SER.No. 72DX61A0001AA 10x10'=100 W 101
707 20x10'=200 W 201
Made in China FuUji Electric Co.,Ltd. 40%x10'=400 W 401
75%10'=750 W 751
2 10x10%=1.0 kW 102
15x10%=1.5 kW 152
20%102=2.0 kW 202
30%102=3.0 kW 302
40x102=4.0 KW 402
50%102=5.0 kW 502
3 Series
1500 to 3000 r/min series | F
4 Development order
7 | 7
Major functions
SX b.qs VS
(Position, speed and torque control)
5 SX bus (Built-in positioning function) LS
EtherCAT VC
General-purpose in.t.erfa.\ce W
(pulse, analog, positioning)
6 Input voltage
3-phase 200V 2
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0.4 Combination between Servomotor and Servo
Amoplifier

0.4.1 VC Type

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

Do not use in other sets.

Applicable a
motor ; R
output GYS motor ultra-low GYB motor medium GYB motor medium | GYB motor medium
inertia inertia inertia inertia
. 3000 [r/min] brake: 3000 [r/min] brake: 2000 [r/min] brake: 1500 [r/min] brake:
Servo amplifie without (with) without (with) without (with) without (with)

RYT500F7-VC2| 0.05W | GYS500D7-0002(-B) — — —

RYT101F7-VC2| 0.1 kW | GYS101D7-002(-B) — — —

RYT201F7-VC2| 0.2kW | GYS201D7-002(-B) | GYB201D7-0002/-C(-B/-D) — —

RYT401F7-VvC2| 0.4 kW | GYS401D7-002(-B) | GYB401D7-0002/-C(-B/-D) — —

RYT751F7-VC2| 0.75 kW | GYS751D7-002(-B) | GYB751D7-02/-C(-B/-D) — —

0.85 kW — — — GYG851B7-0002(-B)

RYT102F7-VC2
1.0kW | GYS102D7-00002(-B) — GYG102C7-0002(-B) —

RYT152F7-VC2| 1.5kW | GYS152D7-0002(-B) — — —

1.3 kW — — — GYG132B7-002(-B)

RYT202F7-VvC2| 1.5kW — — GYG152C7-0002(-B) —

2.0kW | GYS202D7-002(-B) — — —

RYT302F7-VC2| 3.0 kW | GYS302D7-002(-B) — — —

RYT402F7-VC2| 4.0 kW | GYS402D7-0002(-B) — — —

RYT502F7-VC2| 5.0 kW | GYS502D7-0002(-B) — — —

0.5 Trademark

EtherCAT® is patented technology licensed from Beckhoff Automation GmbH (Germany), and is a

registered trademark.
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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.

Item Environmental condition

Ambient temperature |-20 [°C] 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.

Item Environmental condition

Ambient temperature |-10 [°C] to +40 [°C] (no freezing allowed)
Ambient humidity 10 [%] to 90 [%] RH (no condensation allowed)

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.

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

¢ Install at a place advantageous for inspection and cleaning.

¢ Install at a place with less vibration.

¢ 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)

N %
PSSSNSNNY rsrys27

f
|
77777777 RSN SNN
] N 4'7

1.1.4 Water Proof and Oil Proof Properties

® The servomotor itself has resistance against splashes in relatively
small amount. However, the shaft-through part is not water proof Cover
or oil proof. Take mechanical protective measures to block entry
of water and oil*. Keep the temperature inside the cover to
40-degree or less. h
¢ Install a cover in environments susceptible to much water, oil or 15 ‘
C ==l
oil mist. ¥
® Do not operate with cables immersed in oil. ‘l

Servomotor

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

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

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.

* The protection level is the initial property. Cabile trap

Servomotor 1-3
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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.
Test run with commercial power also shall not be performed.

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.

1-4  Servomotor



1.1.7 Assembling Accuracy

CHAPTER 1 INSTALLATION

The assembling accuracy of the servomotor is shown below.

Unit: [mm]

Servomotor model

Runout at shaft

Misalignment Perpendicularity of

end (flange) flange face
GYSOOOD7
cycooooz Within 0.02 Within 0.06 Within 0.08
GyBOOOD7

Runout at shaft end

Misalignment (flange)

Perpendicularity of flange face

Servomotor 1-5
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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.

Motor model Radial load | Thrust load Sﬁfg’:r':;’ttz;:t
Fr[N] Fs[N] LR[mm] Radial load (Fr)

GYS500D7-01012 127 19 25 i | l
GYS101D7-0002 127 19 25 = «—— Thrust
GYS201D7-0002 264 58 30 T load
GYS401D7-002 264 58 30 | (Fs)
GYS751D7-0002 676 147 40 Servomotor at the
GYS102D7-00012 637 107 45 shaft end (LR)
GYS152D7-0002 637 107 45
GYS202D7-00012 637 107 45
GYS302D7-00012 921 166 63
GYS402D7-0002 921 166 63
GYS502D7-0002 921 166 63
GYG102C7-00012 510 253 55
GYG152C7-00012 510 253 55
GYG851B7-002 449 253 58
GYG132B7-002 449 253 58
GYB201D7-0012 245 98 25
GYB401D7-00012 245 98 25
GYB751D7-002 392 147 35

Radial load: the load applied vertically to the motor shaft
Thrust load: the load applied horizontally to the motor shaft

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.

* Brake power source
There is no polarity for the brake power source input.

1-6 Servomotor
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1.2 Servo Amplifier

1.2.1 Storage Environment

If storing the servo amplifier, or when not turning ON the power at such times as when the machine is

stopped, ensure that the following environmental conditions are observed.

Temporary storage

Table 1.2-1 Storage and transportation environment

ltem Environmental conditions
Ambient |, 4 80 °C (there should be no freezing)
temperature
Ample_nt 10 to 90 [%] RH or less (there should be no condensation)
humidity

The product should be stored indoors at an altitude of 1,000 [m] or lower, and there
Atmosphere | should be no dust, direct sunlight, corrosive gas, flammable gas, oil mist, steam, water
droplets, or vibrations. There should be minimal salt content. (0.01 mg/cm2/year or less)

Atmospheric | 86 to 106kPa (during storage)
pressure |70 to 106kPa (during transport)

B Temporary storage precautions

(1) Do not leave directly on the floor.

(2) If the atmosphere does not satisfy the storage environment in Table 1.2-1, store the product after
sealing and packaging it with a plastic sheet.

(3) When there is a risk of the WSU-ST1 being adversely affected by moisture, place desiccant (silica

gel, etc.) inside the product, and then seal and package with a plastic sheet.

Long-term storage

If not using the product for a long period of time following purchase, store in the following condition.

(1) Ensure that the temporary storage environmental conditions are satisfied.
However, if the storage period is 3 months or longer, ensure an ambient temperature of between
-10 and +30 °C to prevent electrolytic capacitor deterioration due to temperature.

(2) Package very carefully to prevent the intrusion of moisture, etc. Fill the packaging with desiccant
(silica gel, etc.), and ensure a relative humidity inside the packaging of 70% or less.

(3) If left in environments exposed to moisture or dust (if installed in equipment or cabinets, etc.
installed in workplaces in which construction work is being carried out), temporarily remove, and

then store in the environment indicated in Table 1.2-1.

Servo Amplifier  1-7
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W [f storing for 1 year or longer
The properties of electrolytic capacitors will deteriorate if the power is not turned ON for a long period of
time, and therefore the product should be connected to a power supply once a year, and turned ON for

30 to 60 minutes. Do not wire or run the output side (secondary side).

1.2.2 Operating Environment

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

Item Environmental condition

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

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

Indoors at altitude < 1000 [m] free from powder dust,

Location corrosive gases and direct sunshine
3 mm: less than 2 to 9 Hz,
) . 9.8 m/s?: less than 9 to 20 Hz,
Vibration

2 m/s2: less than 20 to 55 Hz,
1 m/s2: less than 55 to 200 Hz

Observe the following when operating.

¢ |nstall 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.
¢ Install at a place with less vibration.
¢ Use in locations with oil, water vapor or corrosive gas, or in dusty locations
¢ Use in intense electric fields or in ferromagnetic fields
¢ Use in the same control panel as that used for high-voltage (2 kV) equipment
¢ Use with the same power supply as devices which generate a lot of noise
e Other surrounding environments in which use prohibited
(i) Locations with powerful electromagnetic waves
(i) Vacuum
(iii) In explosive atmosphere
(iv) Under acceleration, vibration conditions

1-8 Servo Amplifier
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2.3

CHAPTER 1

Installing the Servo Amplifier

INSTALLATION

(1) Install the servo amplifier vertically to the ground so that the

"ALPHAT7"

characters (see the arrow in the figure on the right) on the
front panel of the servo amplifier is horizontal.

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

LiC
Use screws together with plane washers or spring lock washers
or use 3-piece sems screw to avoid looseness. L2c
When using plane washers, select the finished round type

(large size with ¢ 9 mm).

ALPHA7

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

g OO
OO

f
ICN3A
(IN)

on

L]

CN3B|
(©OuT)

Natural convection, air

tight structure

(totally enclosed type)

Air purge

Forced ventilation

Heat exchanger

~]

-,

i
\

Servo
amplifier|

Servo
/amplifier

Intake
air

Exhaust
l)air

Servo
L+ amplifier

Servo
amplifier

Exhaust

™~ air

To install two or more servo amplifiers in the same control panel, the following shall be taken into
consideration.
Arrange transverse alignment in principle. The RYT type servo amplifier can be installed side by

side closely. If servo amplifiers are installed completely side by side closely, operate them at the 80
[%ED] rating.
If the ambient temperature is 45 [°C] or lower in the close installation state, 100 [%ED] can be

achieved.

If there is a clearance of 5 [mm] or over between adjacent servo amplifiers, there is no limitation in
the operation frequency.

Servo Amplifier
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(4) To suppress rises in servo amplifier temperature, secure the interval shown in the following
diagram between servo amplifiers and from peripheral equipment.

7

10[mm] or more ("¢ 1) 50[mm] 10[mm] or more ("€ 1)
or more
Frame 1)  (Frame 2) (Frame 3) (Frame 4)
[0 10

52895228329

o
?

5[mm] or more

5[mm] or more

40[mm] 25[mm] or more (note 2)
or more

Z

(Note 1) A space of 10 mm or more from the left and right walls is necessary, regardless of the
servo amplifier frame size.

(Note 2) A space of 25 mm or more is required for wiring at the left side of the frame 4 servo
amplifier.

1-10 Servo Amplifier



1.2.4 Depth of Control Panel

CHAPTER 1

INSTALLATION

Secure a space of 80 to 97 [mm] in front of the servo amplifier if sequence 1/O cables, an encoder

cable, or shorting wire are connected.

(Frame 1/ Frame 2 / Frame 4)

Al

e o
Main power connector _
\ Ez Hﬂ H
S q
=
=
= q
Sequence cable
] n H
Encoder cable @
o |
B
80 [mm] Amplifier depth
(Frame 3)
Main power connector (T T
N TP i
B S
I
Shorting wire H t
\ Lallll | | 1 o
: B
U p
i !_'_!
o L s
! 0 ‘
v 0@ "
=) a
: I
I =
97 [mm] Amplifier depth

Servo Amplifier
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CHAPTER 2 WIRING

2.1 Configuration

2.1.1 Part Name

B Servomotors
GYS, GYB (lead wire specification): 0.75kW or less GYB (connector connection

i specification): 0.75kW or less
—
i ] [ _
i ]
= T |
a —
Encoder wiring Motor power cable  Encoder Power
(lead 300 [mm]) I(Iead 300 [mm]) connector connector

®  Servomotor
GYS model: 1kW or higher/GYG model

Encoder connector /

2-2  Configuration
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B Servo amplifier (frame 1)

Keypad

5-digit 7-segment LED, 4 keys,
monitor terminal

Analog monitor (CN7)
Monitors analog waveforms.

L1C
L2C
L1 EtherCAT (CN3A (IN), CN3B (OUT))
Power supply (TB1) |, Upper side CN3A, lower side CN3B
+ Control power supply L3
+ Motor power supply
- PN connection P1 EtherCAT Indicators
 Regenerative resistor  P(+) Safety device connection
NG) connector (CN6)
RB1 USB (CN4)
RB2 USB Mini-B connector
RB3
Charge LED Sequence 1/0 (CN1)
U
Motor (TB2)

<
ELdEP®

Fal b O

N «—— Encoder wiring (CN2)

3| «— Linear encoder/wiring for fully closed
control (CN5)

&%

Grounding terminal (2 locations)

Configuration 2-3
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B Servo amplifier (frame 2)

L1C (e
L2C e
L1
Power supply

(TB1) L2
= Control power supply L3
* Motor power supply P1
* PN connection P(+) |

- Regenerative resistor
=) [N&
RB1 |rei
RB2 |re:
RB3 s
Charge LED >
U
Motor (TB2) vV
w

2-4  Configuration

ORUN

OL/AN
EMherGAE o oo

OL/AouT

°2

Keypad
5-digit 7-segment LED, 4 keys,
monitor terminal

Analog monitor (CN7)
Monitors analog waveforms.

<«—— EtherCAT (CN3A (IN), CN3B (OUT))
Upper side CN3A, lower side CN3B

<«—— EtherCAT Indicators

Safety device connection connector

‘ (CN®)

Tl |of«—— uUsB (CN4)

USB Mini-B connector

<+—— Sequence /O (CN1)

2l4—— Encoder wiring (CN2)

N<«—— Linear encoder/wiring for fully

closed control (CN5)

Grounding terminal (2 locations)
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B Servo amplifier (frame 3)

9
_ | Keypad
| 2-digit 7-segment LED, 2 keys, monitor terminal
L1c | [T < Analog monitor (CN7)
Power supply (TB1) | 5¢ |.. IF Monitors analog waveforms.
« Control power supply of
+ Motor power supply L1 @] < EtherCAT CN3A (IN), CN3B (OUT)
L2 (1} Upper side CN3A, lower side CN3B
L3 B
i |[&—— EtherCAT Indicators
Main circuit (TB2)  P1 |» | (13 Safety device connection connector
« PN connection P(+) | | [15 (CN6)
» Regenerative resistor N(-) |* Eﬁ | «—— USB (CN4)
o = L
USB Mini-B connector
RB1 [w | [1)
RB2 |w | [1 7 <+—— Sequence 1/0 (CN1)
RB3 |ms | (1
et [k @@ «—— Encoder wiring (CN2)
v [} <—— Linear encoder/
Motor (TB3) ofl wiring for fully closed control (CN5)
w (I
&)
[elc I

T

Grounding terminal (2 locations)

Configuration 2-5
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B Servo amplifier (frame 4)

Power supply L1C
+ Control power supply L2C

* Motor power supply L1

Main circuit P11
« PN connection P(+)
- Regenerative resistor N(-)

RB1

Charge LED —>

® 9
® ®

Keypad

2-digit 7-segment LED, 2 keys, monitor terminal
Analog monitor (CN7)

Monitors analog waveforms.

EtherCAT CN3A (IN), CN3B (OUT)
Upper side CN3A, lower side CN3B

2 [&—— EtherCAT Indicators

Safety device connection connector
(CN®6)

Y[ USB (CN4)

USB Mini-B connector

“¢«—— Sequence 1/0 (CN1)

«&—— Encoder wiring (CN2)

i || #/&—— Linear encoder/

wiring for fully closed control (CN5)

T

Grounding terminal (2 locations)
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2.1.2 Configuration

The following pages shows the general configuration of devices. There is no need to connect
alldevices.
¢ 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.
Supply power control power terminals L1C and L2C is required.
e Connectors TB1 and TB2 (TB1 to TB3 for frame size 3) are provided with the servo amplifier.
¢ Adopt a configuration for turning the main power off upon alarm detection (activation of protective
function of servo ampilifier).
Otherwise overheat of the braking resistor, such as braking 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.
¢ The following devices cannot be connected to the power wiring between the servo amplifier and
servomotor.
+ Phase advancing capacitor - Various reactors - Noise filter - Surge absorber
¢ Be sure to ground the protective ground terminal of the servo amplifier (terminal provided with a
grounding mark) to the protective ground of the control panel to avoid electric shock.

B Connect servo amplifier frame size 1 and 2 connectors TB1 and TB2, and frame size 3
connectors TB1, TB2, and TB3 to the terminals as follows.

¢ Wiring connection and removal

. Ngte Connect wiring with connectors disconnected from the servo amplifier.

Servo amplifier frame size 1, 2 (when using twisted wire)

1. Peel off the wiring sheath to ensure =
the following dimensions.
TB1:L=8t0 9 mm L

TB2: L =9to 10 mm

2. Insert the tip of the accessory tool into /
the top of the connector. /

3. Push the tool toward the connector to %

insert the cable.

1
5 1]

"I_I"

4. Release the tool. The cable is fixed.

+ Use the opposite procedure to disconnect the
wiring.

Configuration 2-7
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Wiring connection for servo amplifier frame size 3 (when using twisted wire)

Recommended tool: flathead screwdriver
(Blade thickness: 0.6 mm,
blade width: 3.5 mm, DIN 5264)

Driver slot
Wire insertion
hole
1. Peel off the wiring sheath to ensure the following = |
dimensions.
TB1, TB2, TB3 ...L=11t0 13 mm L

2. Insert the flathead screwdriver blade into the driver slot. Insert
the driver until the spring opens fully, and then hold the driver at
this position.

/,,,

Y

3. Insert the wiring until the conductor contacts the clamp.

4. Remove the driver from the slot to release the spring lock. Pull
the wiring slowly, and ensure that the conductor is firmly secured

= l//
17///
i!i.

i e

in the clamp. ,_
'Nat;ﬁ Do not solder the wires. If using twisted wire, ensure that there are no sharp kinks in the
s wire.

Wiring connection for servo amplifier frame size 3 (when using solid wire or wire with ferrule terminal)

1. Insert the wiring until the conductor contacts the clamp.
The clamp spring will open of its own accord, and the wiring will
be secured.
Pull the wiring slowly, and ensure that the conductor is firmly
secured in the clamp.

il

7
 —

RS

U
(

Disconnecting wiring for servo amplifier frame size 3 (when using twisted wire, solid wire, or wire with
ferrule terminal

1. Insert the flathead screwdriver blade into the driver slot. Insert
the driver until the spring opens fully, and then hold the driver at
this position.

2. Disconnect the wiring.

2-8 Configuration
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1) For servo amplifier frames 1

Wire the motor as follows if it is a lead-out type or connector connection type.

MCCB/ELCB Bgﬁ

AC reactor
Computer (commercially available product)
Loader software can be downloaded free
of charge. .
. HMI
Power filter |:| :

E General-purpose PLC

m

Servo amplifier

(L1C, L2C) - PC controller :
EtherCAT: ' ﬁ '
Electromagnetic n--%]ji:ﬂ% — LI
contactor TV : P &0 !
oN: H .
™1 .aCN3A .
DC reactor 0 L
(Disconnect the % (L1,12,L3) : _
shorting wire, and T H Safety device cable
connect to the P1 Ny CN3B : = 1] Safety device
and P(+) terminals.) | N punsnans B
; ey - =058
( o OL/AouT E H —
C d 7 oL CNE : :  Use with the provided safety jumper
N H connector attached if not using the
o H safety function.
( 5 CN1
External regenerative resistor S

(Disconnect the shorting wire, and
connect to the RB1 and RB2 terminals.)

9 o Sequence I/O cable
o1 L] \
= Connect push buttons, sensors, and
pulse input/output signals.
CN2

4 RLLRLELELLLLLLLEY]

o —y

E Linear encoder/wiring for fully
CN5 = closed control

=l

Motor power cable
(lead wire specification or connector
connection specification) @

w E%t : e

&
I.I
H

I
| Encoder cable Encoder cable/encoder cable with battery
| Grounding terminals (M4) (lead wire specification or connector
|| ﬁr Encoder cable with a battery connection specification)
Servomotor

Configuration 2-9
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Connection Diagram (Servo amplifier frame 1)

Connect the extemal regenerative resistor across RB1
and RB2. (Remove the short wire from RS2-RB3.)

©.© O © ©
P1 P(+) N(-) RB1 RB2 RB3
In case of commercial power supply

single-phase 200V input, connect TB TB2
across L1 and L2 terminals. TB1

L1C

L3 — Br
DC24V
L cN2 ) Br

P

"""""""""""" M5 :
........................ SIG+ :

CN3A(IN) Bi'f;

EtherCAT BAT-: 40— ‘
IN (o 4 FG
CN5 1.2

CN3B(OUT) M5 :

EtherCAT At
ouT

"|‘E<c|

|

AW o OON -
DOO=Z
2000
+ F

Servomotor*

* See "2.3.1 Motor Power
Connectors" and "2.4.1
Encoder Wiring Cable".

v}
.. +
O O o N UN -

3:EN1-
4:EN1+
5:EN2-
6 : EN2+
7 : EDV-
8 : EDM+

*1: Connect the shielding wire to the connector shell on the servo amplifier side.
*2: Use an encoder cable with battery for ABS encoders.
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2) For servo amplifier frames 2 (excl. certain combinations)

For Cannon connector type motors, connect cables as shown below.

MCCB/ELCB
0

Computer (commercially available product)
Loader software can

AC reactor be downloaded free of charge.

|

| General-purpose PLC !

(UsB) | S

Power filter

e

+ PC controller

' =
EtherCAT 1 —
oI ———

cleiElely : E
Electromagnetic (L1C, L2C) s . : :
ervo amplifier . .
contactor D@ ﬁ P : :
Rlsielal? . . Safety device
i . i cable
L g Safety device
- FLL 1L
DC reactor L et - 008
(Disconnect the shorting N3A : : — o
wire, and connect to the : = Use with the provided safety
P1 and P(+) terminals.) : = jumper connector attached if not
U CN3B : = using the safety function.
(] CN6 = :
| N
d E — on
) . (G o Sequence I/O cable
External regenerative resistor ®
(Disconnect the shorting wire, Motor power cable [ ® | ‘
and connect tg the RB1 (Fabricated by customer, @ = Connect pysh buttons, Slensors,
and RB2 terminals.) ) o and pulse input/output signals.
=
“ "'"""""? Linear encoder/
CNs wiring for fully closed control
B =] - \
: . :

Encoder cable /
Encoder cable with a battery

Grounding terminals (M4)

=]

Servomotor

Configuration 2-11



CHAPTER 2 WIRING

Connection Diagram (Servo amplifier frame 2)

Connect the extemal regenerative resistor across RB1
and RB2. (Remove the short wire from RS2-RB3.)

©.© ©, O <
P1 P(+) N(-) RB1 RB2 RB3
In case of commercial power supply B
single-phase 200V input, connect TB2
across L1 and L2 terminals. TB1

L1C

L3 — Br
DC24V
L cN2 ) Br

P

"""""""""""" M5 :
SIG+ :
SIG-:

CN3A(IN) BATe.

EtherCAT BAT-: 40— ‘
IN (o 4 FG
CN5 1.2

CN3B(OUT) M5 :

EtherCAT A+
ouT A

"|‘E<c|

|

AW o OON -
DOO=Z
2000
+ F

Servomotor*

* See "2.3.1 Motor Power
Connectors" and "2.4.1
Encoder Wiring Cable".

v}
.. +
O O o N UN -

1

3:EN1-
4:EN1+
5:EN2-
6 : EN2+
7 : EDV-
8 : EDM+

*1: Connect the shielding wire to the connector shell on the servo amplifier side.
*2: Use an encoder cable with battery for ABS encoders.
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3) For servo amplifier frames 3

For Cannon connector type motors, connect cables as shown below.

]

B

MCCB/ELCB

Computer (commercially available product)
Loader software can be downloaded free
of charge.

AC reactor

—

i 5 ‘General-purpose PL C
Power filter | < ‘ ‘

—_—

—_—

. . PC controller
. = .
EtherCAT:
External regenerative resistor Elect ti : . o
(Disconnect the shorting wire, and ectromagnetic
connect to the RB1 and RB2 contactor
terminals.)
&) @) Servo amplifier
DC reactor (L1C,L2C) p ]
(Disconnect the shorting 1 T5) : Safety device
wire, and connect to the cae _
P1 and P(+) terminals.) TRl B { EET Safety device
g - 3
i 2| =
i [Oja Use with the provided safety
E I jumper connector attached if not
K 0 using the safety function.
(L1, L2, L3) B2 | =
] « [ :
'I o [:}_] --------
j S L S 177 . S A
O
- %% Sequence I/0 cable
ot [
| - 2[} Connect push buttons, sensors,
Motor power cable T B3[B E=geCN2 L and pulse input/output signals.
© | (1}
[
o . |
w | [T : Linear encoder/
: wiring for fully closed control

Encoder cable/

Encoder cable with a battery ) )
Grounding temminals (M4)

Servomotor
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Connection Diagram (Servo amplifier frame 3)

Connect the extemal regenerative resistor across RB1
and RB2. (Remove the short wire from RS2-RB3.)
©.© ©, O <
P1 P(+) N(-) RB1 RB2 RB3
B TB3

TB1

L1C
Commercial L2C

power supply
L3 — Br
DC24V
L CN2 ) Br

P

"""""""""""" M5 :
SIG+ :
SIG-:

CN3A(IN) BATe.

EtherCAT BAT-:

IN N x| FG
CN5 (.72

CN3B(OUT) M5 :

EtherCAT A+
ouT A

"|‘E<c|

|

AW o OON -
DOO=Z
2000
+ F

Servomotor*
* See "2.3.1 Motor Power

Connectors" and "2.4.1
Encoder Wiring Cable".

v}
.. +
O O o N UN -

3:EN1-
4:EN1+
5:EN2-
6 : EN2+
7 : EDV-
8 : EDM+

*1: Connect the shielding wire to the connector shell on the servo amplifier side.
*2: Use an encoder cable with battery for ABS encoders.
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4)

External regenerative

resistor Electro- TB1(M4)
(Disconnect the jumper, |

and connect to the RB1 magnetic L1C
and RB2 terminals.) contactor |2 L2C

¢)

For servo amplifier frames 4

CHAPTER 2 WIRING

For Cannon connector type motors, connect cables as shown below.

MCCB/ELCB

Power filter

(L1C, L2C)

¢)

DC reactor (L1,L2,L3) L1

(Disconnect the jumper,

Motor power cable
(Fabricated by customer.)

and connect to the P1 L2
and P(+) terminals.) L3
P1
P(+)
N(-)
RB1
RB2
RB3
n/
[ M24 =
CONTn

AC reactor

Computer (commercially available product)
Loader software can
be downloaded free of charge.

|

i
'
= 1G I-purpose pLC!

o——O

Servo amplifier 1 PC controller ;
o) EtherCAT =
Klil<)] : :
i ‘ ]) . Safety device
i | J) ar = cable
i ‘ ]) a CN3A .:.. L] J—— Safety device
(= IC a .l " o]
| D g CN3B ¢ 1 =05
i 1 = Use with the provided safety jumper
i CN6 & I connector attached if not using the
1 ]) CN4 : safety function.
| ) CN1
& % :[ o E Sequence /O cable
H I [
=]
= c - Connect push buttons, sensors,
i J) C_:,N_Z_, .=s, and pulse input/output signals.
| ) JON5 "
) BE=]ik ‘
0 | Linear encoder/
wiring for fully closed control
-

.
MCTYLLLLLLLLLd

@le
H @

Servomotor

Grounding terminals
(M4)

MEEEEEEEEEEEEEEEEEEE R

Encoder cable /

Encoder cable with a battery

Ve

If connecting wires to the P1,
P(+), RB2, or RB3 terminals,
do so after cutting the cover as
shown in the diagram on the
right.
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Connection Diagram (Servo amplifier frame 4)

Connect the extemal regenerative resistor across RB1
and RB2. (Remove the short wire from RS2-RB3.)

©.© O © ©
P1 P(+) N(-) RB1 RB2 RB3
TB TBI
mwsr]; - iy BTy
L1C
commercial L2C

power supply
L3 — Br
DC24V
L cN2 ) Br

P

"""""""""""" M5 :
SIG+ :
SIG-:

CN3A(IN) BAT+

EtherCAT BAT-:

IN N x| FG
CN5 ("1, "2)

CN3B(OUT) M5 :

EtherCAT A+
ouT A

His < c
l||—§<c

|

AW o OON -
DOO=Z
2000
+ 1t

Servomotor*
* See "2.3.1 Motor Power

Connectors" and "2.4.1
Encoder Wiring Cable".

v}
.. +
O O o N UN -

3:EN1-
4:EN1+
5:EN2-
6 : EN2+
7 : EDV-
8 : EDM+

*1: Connect the shielding wire to the connector shell on the servo amplifier side.
*2: Use an encoder cable with battery for ABS encoders.
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2.1.3 Sequence I/O

The wiring connector is not included in the servo amplifier.

1 COMOUT 8 CONT1
2 COMIN 9 CONT2 S o
3 CONT5 10 N.C
4 CONT4 11 N.C D
5 CONT3 12 N.C A ©
6 OouUT1 13 N.C
7 CONT6 14 ouT2
No. | Terminal Function
symbol
8 CONT1 Sequence input (sink/source compatible)
9 CONT2 These terminals input command signals to the servo amplifier.
12 to 24 [V] DC/approx. 8 [mA] (per point)
5 CONT3 | Photocoupler isolation COMIN is the reference potential terminal.
4 CONT4 (Excl. soft filter 0.5 [ms], agreement of two scans, interrupt input)
(With interrupt input, the hardware filter detection delay is 0.1 [ms].)
3 CONT5
7 CONT®6
2 COMIN
6 OUT1 Sequence output (sink/source compatible)
These terminals output signals from the servo amplifier. Max. 30 [V] DC/50
14 ouT2 [mA]
1 COMOUT | Photocoupler isolation COMOUT is the reference potential terminal.
10 N.C Use prohibited
11 N.C Use prohibited
12 N.C Use prohibited
13 N.C Use prohibited
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2.1.3.1 Analog Monitor Output (MON1, MON2, M5)

The analog monitor output is the analog voltage output terminal of the servo amplifier. The output is
specified with a parameter.

Observe after 2 seconds or longer have elapsed since turning ON the power.

The output voltage will be unstable immediately after turning ON the power, and after turning OFF the
power.

e Max. £10 [V]/0.5 [mA]
e Resolution: 14-bit/+ full scale

MONT1
MON2

Servo amplifier M5

ov

2.1.3.2 Sequence Input (CONT1, CONT2, CONTS, ... COMIN)

These are input terminals for sequence control.
¢ They are compatible with both sink input and source input.
¢ Use in the 12 to 24 VDC range.
o Approximately 8[mA] (for 24 VDC) is consumed per point.
¢ Terminal functions are set with parameters.
Refer to “2.5.3Signal Descriptions” onward for details on assignable signals.

e i L

Servo amplifier T Servo amplifier

(Source input) (Sink input)
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2.1.3.3 Sequence Output (OUT1, OUT2, ... COMOUT)

These are output terminals for sequence control.

e They are compatible with both sink output and source output.
e Use in the 30 [V] DC/50[mA] range.
e Terminal functions are set with parameters.
Refer to “2.5.3Signal Descriptions” onward for details on assignable signals.
e If the load is a relay, connect a diode near the coil.
Reverse diode connection may cause damage to the servo amplifier.

Servo amplifier

*Z, A 4

Servo amplifier

* rw

(Sink output) (Source output)

A A

COMOU T

2.1.4 EtherCAT Communication (CN3)

EtherCAT communication is used to connect to other servo amplifiers or host controllers.
Use a dedicated EtherCAT cable.

There is no need to connect a terminating resistor.

Refer to "CHAPTER 11 ETHERCAT COMMUNICATION" for details.
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2.1.5 USB (CN4)

USB-miniB type 4-pin connector. Use a marketed cable.

ge5 5

TE

I
D —00O

[ — E e

2.1.6 Safety Function (CN6)

This is a safety stop function (STO) regulated by EN60204 Stop Category 0.

The motor is slowly stopped (free-run stop) by turning OFF [EN1+] and [EN2+] inputs.
If not using the safety stop function (STO), use with the provided jumper connector attached.

Refer to “2.7 Safety Function” for details on the function.
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2.1.7 Linear Encoder/Full-closed wire (CN5)

Connector for signal input of linear encoder/feedback scale for full-closed control.

o Amplifier side connector model
MUF-RS10SK-GKX-TB(LF)/JST Mfg. Co., Ltd

e Connector kit model
MUF-PK10K-X/Nippon Crimp Terminal Mfg. Co., Ltd

Contents : Housing

: Cable clamp
: Screws (2 pcs)
: Metal shell (A/B)
: Cover housing (A/B)
e Applicable cable
Shielded Twisted Pair Cable (AWG #28 to #24) Wire Cover
External Dimensions : 1.2 mm or less
Cable outline 1@ 6.8 mm or less
Maximum length : 30 [m] *1
Connect the amplifier side of the shielded wire to the shell (FG) of the connector, and the

feedback scale side to the FG part of the feedback scale.
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Terminal
No. ermina Function
symbol
1 M5 Reference potential
2 P5 Power supply output voltage for feedback scale: DC +5 [V] £ 5 %
Maximum current: 300 [mA]
3 — Not used. Do not connect anything.
4 —
5 A+ A/B phase pulse-input
6 A e Form: 90° phase difference signal
e Maximum input frequency: 5.0 [MHZz] (after multiplication by 4)*2
7 B+
8 B- < Input circuit > 5V line driver (equivalent to RS422)
Servo amplifier
5V
A+(B+
a
{X 120
J7 A-(B-) 1 1
ov
OVl
9 Z+ Z-phase pulse input
10 7. e Form: Origin mark signal
e Pulse width : 0.4usec or more
< Input circuit > Same as AB-phase pulse input circuit

*1: This is the maximum length in our evaluation environment and does not guarantee operation in

your environment. It may be shortened due to the power supply voltage drop, the specification of

the feedback scale, or the noise environment.

*2: If Duty ratio of the input-signal waveform is not 50%, the input-signal waveform may not be read

correctly.
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2.2 P-N Junction

Connect the DC intermediate voltages of two servo amplifiers directly to facilitate power transfer.
By doing so, power can be supplied by the regenerative side (brake side) servo amplifier to the
powering side (drive side) servo amplifier, allowing overall power consumption to be reduced.
Application examples

¢ Winding systems

e Take-out robots

¢ Printing machines
Restrictions apply to combinations of connected servo amplifier. Please contact Fuiji if using with a PN

junction.

P1 P(+) N(-) RB1 RB2 RB3

If employing a PN connection as shown in the diagram, it is not possible to connect two wires to the
spring clamp connector P1 or P(+) terminals on servo amplifiers of frame size 3 or less, and therefore it
is recommended that a separate commercially available branch connector be used.

B Servo amplifier (frame 1, frame 2)

R-S-T

=

* L2C||||L1C

L2c|||[L1c || P@E)|]|P1

N()

o0 n . a - n nin
) 1 O O | A A

£

QoloQ=f=l=l=0=]=0]>]

N—
—

The shorting wire between P1
and P(+) on the second servo
amplifier is not necessary, and
should therefore be removed.

*: Reference
Commercially available connector
CL-1814T (JST), etc.

EEED
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B Servo amplifier (frame 3)

R-S-T

1
[

L2C||||L1C

)

5
L2C||||L1C

|
o Lﬂaagoéaa FEER ééﬂ

« The shorting wire between
P1 and P(+) on the second|_
servo amplifier is not

necessary, and should
therefore be removed.

*: Reference
Commercially available connector
221-613 (Wago), etc.

E: ‘

B Servo amplifier (frame 4)

R-S-T
N1
A
L2C|| ||L1C
L L1C
i L2C]fe
P(+) | [ [IEED: P
2 ; i
NE) [ [l NC) /I
o = The jumper between P1 jm
) and P(+) on the second |
IISAN\ LA o o servo amplifierisnot  [of _ il
N L NP R ‘ — necessary, and should [-g
\ \"\ ’ -/‘5;‘\‘\\ therefore be removed.
\ %!. ’/’9" - E\.‘_ ‘/F}% ®_O ® @

If employing a PN connection as shown in the diagram,
attach the jumper between P1 and P(+) on the 1st
servo amplifier after changing the direction by 180°,
and then connect the P(+) terminal wire.

2-24  P-N Junction



2.3 Servomotor

There are wiring of the main body of the servomotor and that of the brake (servomotor equipped with a brake).

CHAPTER 2 WIRING

/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

Connector kit models:
WSK-MO04P-E (GYS model 0.75kW or less/GYB model lead wire specification servomotor side)
WSK-M04P-CA (GYS model 1.0kW or higher servomotor side)
WSK-M04P-CC (GYG model servomotor side)
WSK-M06P-CA (GYS model 1.0 [kW] or more servomotor with brake side)
WSK-M06P-CC (GYG model servomotor with brake side)

Connector terminal symbol

Motor Power Connectors

inati GYS GYB
Application GYG
range 0.75kW or less 1.0kW or more 0.75kW or less
Lead wire Connector Lead wire Connector Connector
) specification connection specification connection connection
Connection P specification P specification specification
specification
Without With Without With Without |  With Without |  With Without With
brake brake brake brake brake brake brake brake brake brake
U phase 1 A 1 4 A B
V phase 2 B 2 3 B |
W phase 3 C 3 2 C F
E (ground) 4 D 4 1 D D

Attach and tighten the connector at the GYB motor side using the screws provided (tightening torque:

0.2 N-m).

Servomotor
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2.3.2 Brake Connector

Connector kit type:

WSK-MO02P-E (GYS model: 0.75kW or less/GYB model: lead wire specification servomotor side)

Connector terminal symbol

1 Br
2 Br

The brake of the servomotor equipped with a brake is a non-exciting brake. To turn the servomotor,
+24 [V] must be supplied. 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.

Use a relay or solid state relay (SSR) as the brake cannot be released directly in the sequence output
terminal (DC+30V/50mA).

The GYS model 1.0 to 1.5kW brake terminal is located inside the WSK-M06P-CA motor power
connector, and the GYG model 1.0 to 1.5kW brake terminal is located inside the WSK-M06P-CC motor

power connector.

Attach and tighten the connector at the GYB motor side using the screws provided (tightening torque:
0.2 N'm).

]

B®% 5 |

L

Connected to
encoder cable.
Connected to motor power cable.

Connected to power
supply (+24V).

2-26  Servomotor



CHAPTER 2 WIRING

2.4 Encoder

2.4.1 Encoder Wiring Cable

Connector kit models:
WSK-P09P-D (GYS model: 0.75kW or less/GYB model: lead wire specification servomotor side)
WSK-P06P-C (GYS model: 1.0 to 1.5kW servomotor side)
WSK-P06P-J (GYG model: 1.0 to 1.5kW servomotor side)

Connector terminal symbol

Application GYS GYB GYG
range 0.75kW or less 1.0kW or more 0.75kW or less
Connection Lead wire Connector Lead wire Connector Connector
e . L connection L connection connection
specification specification specification specification specification specification
P5 7 H 7 6 6
M5 8 G 8 3 7
BAT+ 1 T 1 5 8
BAT- 2 S 2 2 9
SIG+ 5 C 5 4 2
SIG- 4 D 4 7 1

Use the specified shielded wire for the servomotor encoder wiring.

The optional cable for the servomotor is a bending resistant UL Standard cable.

If neither the servomotor nor cable move, use a standard twisted pair common shielded wire.

Attach and tighten the connector at the GYB motor side using the screws provided (tightening torque:
0.2 N-m).
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B Shield cables (twisted pair type)

¢ GYS model/GYB model lead wire specification
30V 80°C UL VW-1 AWGH#25/2P + AWG#22/2C or AWG#23/3P shielded cable
(For wiring length of 10 m or shorter)
30V 80°C UL VW-1 AWG#25/2P + AWG#17/2C shielded cable or equivalent
(For wiring length > 10 m < 50 m)

¢ GYB model connector connection specification/GYG model
30V 80°C UL VW-1 AWG#24/2P + AWG#22/2C shielded cable or equivalent
(For wiring length of 10 m or shorter)
Please contact Fuji if using wiring of length 10 m to 50 m.

The relationship between AWG and mm is shown below.

Gauge Sl unit Inch unit
AW.G In [mm?2] | Diameter [mm] C'°‘°[';]§fz‘]:“°“ Diameter [mil] C“°S[scfv|e]°“°“
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
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2.4.2 Encoder Cable Fabrication Method

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

¢ Do not install a relaying terminal block between the servo amplifier and motor.

e Use a shielded cable.

e 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 50m.

¢ In case of twisted wire, please conduct according to the signal combination below:

P5 and M5, SIG+ and SIG-, BAT+ and BAT- (See “Connection diagram (example)” in section 2.1.2.)
¢ Wrong wiring may cause encoder or battery trouble, please be careful.

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

2.4.2.1 Encoder cable fabrication method

GYS model 0.75kW or less/GYB model lead wire specification

Connect the shielded end of the connector at the motor side to pin No. 3.
Relay the shielded wire with a lead wire of AWG #22 to #26,
and then crimp it to the connector pin.

Servo amplifier side Motor side

)
_ [T

—

GYB model connector connection specification

Servo amplifier side Motor side
i ] |

There is no need to connect the shielded end of the

connector at the motor side.

Copper foil tape

[ 1] Peel off approximately 22 mm of the end of
the shielded wire.
Fold back the shield.
Wind copper foil tape two to three times around the shield.
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[ 2] Solder the wiring to the connector.
Fitting a shrinkable tube to each wire
ensures safety.

[ 3] Fit the shell body to the connector.

[ 4 ] Align the shell cover with the clips on
both sides of the shell body and attach.

[ 5] Fit the cable clamp to the assembled shell,

and secure with the screws.

[ 6 ] Secure by aligning the clip with
the mold cover.

2.4.2.2 Encoder Cable With Battery Fabrication Method

GYS model 0.75kW or less/GYB model lead wire specification

Connect the shielded end of the connector at the motor side
to pin No. 3.

Relay the shielded wire with a lead wire of AWG #22 to #26.
and then crimp it to the connector pin.

Servo amplifier side WSB-BC kit

Motor side

- TT]

—

GYB model connector connection specification

Servo amplifier side
WSB-BC kit
© =

Motor side

o [ \

@,

There is no need to connect the shielded end of

the motor side connector.

[ 1] Peel off approximately 32 mm from the end of the shielded £

wire.
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[ 2 ] Peel off approximately 3 mm from the end of the core
wire.
Cut the braided wire approximately in half.

[ 3] Wrap vinyl tape 2 to 3 times around approximately
10 mm of the base of the braided wire for insulation.

[ 4] Wrap the battery board wiring 2 to 3 times around the
shield wire, and pass through the thermal contraction
tube.

Battery board wiring Thermal contraction tube

[ 5] Leave approximately 7 mm of the braided wire, and
contract the thermal contraction tube.

[6] Fold back 6 to 8 mm of the braided wire.

[ 7 ] Wrap copper foil tape 2 to 3 times around the braided
wire.

[ 8 ] Solder the encoder cable core wire and battery board
wiring to the plug housing body.
Fitting a tube to each soldered part ensures safety.

[ 9] Secure the plug housing body to the plug shell cover.

[10] Secure the cable clamp from the rear with screws.

[11] Fit the plug shell body while aligning the clips on both
sides.

[12] Turn over the connector, and secure by aligning the clip
position with plug mold cover (A).

[13] Secure plug mold cover (B) by aligning the clips at 4 ;
locations. When doing so, take care not to trap the wires. 'ﬂ N—p= «

Plug mold cover (B)

[14] Use the nylon clip to hold down the encoder cable, and
secure to battery case (A) with a screw from the top, and
a nut from the rear.

. N
Nylon clip Battery case (A)
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[15] Connect the battery board wiring to CN3.

[16] Connect the battery to CN4.

[17] Store the battery in battery case (A).

[18] Hook battery case (B) onto the shaft, and secure by
aligning the clips at 2 locations.

2-32 Encoder
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B Encoder cable wire size

Servo amplifier

CHAPTER 2 WIRING

Servomotor

T

CER—
=5 ||

T

|

Servo Lead wire diameter
Signal | amplifier side Motor side Wiring length 10 m or | Wiring length between
name Connector Connector No.
No. shorter 10 m and 50 m

P5 1 AWG23 AWG17*

M5 2 AWG23 AWG17*!
BAT+ 3 AWG25

See “2.4.1Encoder

BAT- 4 Wiring Cable”. AWG25
SIG+ 5 AWG25
SIG- 6 AWG25

FG Shell AWG25

*1: Please inquire regarding GYB model connector connection specification/GYG model.
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2.5 Description of I/O Signals

2.5.1 List of input signals

Specify the signals to be assigned to sequence input terminals by using parameters.

Default
No. Name Setting range Change
value
PA03_01|CONT1 signal assignment 49
PA03_02| CONT2 signal assignment 0
PA03_03 | CONTS3 signal assignment Select from 0
sequence input
PAQ03_04 | CONT4 signal assignment signal (1) 0
Power
PA03_05| CONTS5 signal assignment 0
PAQ03_06 | CONT6 signal assignment 0
PAO03_07 | CONTY signal assignment Select from 0
sequence input
PA03_08 | CONTS signal assignment signal (2) 0

B Sequence input signals

(1) Signals assignable to CONT1 to 6 (sequence input terminal)

No. Function
6 Home position LS [LS]

7 +0T

8 -OT

10 Forced stop [EMG]

34 External regenerative resistor overheat

49 Interrupt input (Touch Probe1)

59 Interrupt input (Touch Probe2)

(2) Signals assignable to CONT7, CONT8 (communication)

No. Function
16 Position preset

17 Servo response change

29 P action

54 Free run

57 Anti resonance frequency 0

58 Anti resonance frequency 1

82 Full-closed control disabled

83 Clear external/motor deviation

84 Accumulated pulse clear
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2.5.2 List of output signals

Specify the signals to be assigned to sequence output terminals by using parameters.

No. Name Setting range Default value Change
PA03_51 OUT1 signal assignment 0
PAQ03_52 OUT2 signal assignment 0
PA03 53 OUT3 signal assignment 0
PA03_54 OUT4 signal assignment 0
PA03_55 OUTS signal assignment 0
PA03_56 OUT6 signal assignment Selef:t from OUT S_ignal 0 Power
assignment functions
PAO3_57 OUTY7 signal assignment (see next page). 0 supply
PA03_58 OUT8 signal assignment 0
PA03_59 OUT9 signal assignment 0
PA03_60 OUT10 signal assignment 0
PAO03_61 OUT11 signal assignment 0
PA03_ 62 OUT12 signal assignment 0

Sequence output signal

No. Function No. Function
1 Ready for servo-on [RDY] 40 Home position LS detection
2 In-position [INP] 41 Forced stop detection
11 Speed limit detection 45 Battery warning
14 Brake timing 46 Life warning
16 Alarm detection (Normally open contact) 47 Synchronization complete
20 OT detection 48 Full-closed control in progress
22 Homing completion 49 External/motor deviation over forecast
23 Zero deviation 75 Position preset completion
24 Zero speed 76 Alarm detection (Normally closed contact)
25 Speed coincidence 86 Interference detection
26 Torque limit detection 89 Functional safety SS1
27 Overload warning 90 Functional safety SLS
28 Servo control ready 91 Digital Output1*1
38 +OT detection 92 Digital Output2*1
39 -OT detection

*1: Digital Output can be assigned to OUT1/0OUT2 only.
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2.5.3 Signal Descriptions

Input signal

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

This signal is used as the homing mode home switch signal.

B Function
With the ALPHA?7 Series built-in EtherCAT communication type, homing is performed based on
the homing profile (1 to 37) selected at the controller.
Refer to “15.1.7 Homing Mode Specifications” for details on homing mode.

B Parameter setting
If assigning home position LS to a sequence input terminal, set the value (6) corresponding to the
input terminal function setting parameter.

If this signal is not assigned to a sequence input terminal, it is handled as always OFF.
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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.

H Function
The signal is an input from a limit switch for avoiding over-travel (OT) beyond the limit of machine
travel.
Each signal is always enabled except under torque control.
If the over-travel signal is turned off during operation, the servomotor decelerates and stops at the
control value set at PA2_60 (third torque limit) or deceleration time set at Quick stop deceleration
(6085H) based on the PA2_63 (action sequence at main power shutoff, OT detection) setting.
Pulse input in the direction opposite to the detection direction can be executed (contact b).
The servomotor is forcibly stopped if an OT signal is detected while performing position control,
and as a result, the command current position and feedback current position may be different.
Take care of the reference value and sensor position so that the OT signal will not be detected
during regular operation.

B 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").

This signal is handled to be always turned on if it is not assigned to the sequence input terminal.
B Relevant description

(1) 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).

 Note

If the servomotor rotation direction and OT signal direction are the opposite of one another, the
servo motor will not stop even if the OT signal is detected. There is a possibility of equipment
failure due to such reasons as a collision at the equipment end, and therefore it is necessary to

ensure that the rotation direction and OT signal direction match.

Failure to observe this may result in a fault.
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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 turns on upon detection of either +OT (7) or -OT (8), or the software OT
specified at 607DH: Software position limit.

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
If PA2_25 (Software OT selection/Position command format) is set to “1” (enable), operation is

possible when the current position is in the range between 607DH_02H: Max. position limit and
607DH_01H: Min. position limit.

If this range is exceeded, forced stop will be caused with the OT detection sequence output.

The signal will turn off if the range is exceeded when traveling in the direction opposite to the

detection direction, allowing 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

Ay

» Feedback position

Min. position limit Max. position limit
(607DH_01H) (607DH_02H)

2-38 Description of I/0 Signals



CHAPTER 2 WIRING

Forced stop [EMG]: Sequence input signal (Reference value 10)

Used to forcibly stop the servomotor.

|
(1)

|
(1)

@)

Function

Forced stop

The servomotor is forcibly stopped while the forced stop [EMG] signal remains turned off.

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) (normally closed contact) provided on the
operation panel or similar is connected in regular cases.

If the forced stop signal is turned off during operation, the status changes to Quickstop active, and
the servomotor decelerates and stops at the control value set at PA2_60 (third torque limit) or
deceleration time set at Quick stop deceleration (6085H) based on the Quick stop option code
(605AH) setting.

Parameter setting

To assign forced stop to a sequence input terminal, specify the corresponding value ("10") to the
input terminal function setting parameter.
This signal is handled to be always turned on if it is not assigned to the sequence input terminal.

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 turns on if the servo-on status and forced stop signal are on, making it possible for the
servomotor output shaft 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 off, 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 off 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 off. Turn the forced stop signal on to arrange the state ready to operate.

After canceling the forced stop signal, there is no need to reset the alarm.

If the forced stop signal is turned off under torque control, the torque command becomes zero and
the servomotor free-run.
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Position preset: Sequence input signal (Reference value 16)

This signal presets (rewrites) the command current position and feedback current position.
B Function
This signal sets the command current position and feedback current position to the 607CH: Home
offset setting value at the ON edge.
However, the feedback current position is the value after the deviation has been subtracted.
The ON edge is the point where the sequence input signal OFF status changes to ON.
This signal can be executed while the speed zero [NZERO] signal is ON, and so it is

recommended that position preset be performed while the servomotor is stopped. By applying
position preset, homing will be complete.

The following alarm detection can be reset.
¢ ABS data loss (dL1, dL2, dL3)

e Multi-turn overflow

Position preset
OFF

B \ ON
Position preset
response OFF \

h ON

The position preset response turns OFF when position preset is turned OFF.

B Parameter setting

If assigning position preset to the sequence input terminal, set the value (16) corresponding to the
input terminal function setting parameter.

If this signal is not assigned to the sequence input terminal, it is handled as always OFF.
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Servo response change: Sequence input signal (Reference value 17)

This signal changes the servo system gain (responsiveness).

B Function

By setting PA1_61 (gain changing factor) to “3” (external switch: CONT signal), the servo system

gain can be changed by turning the CONT signal to which this function is assigned ON and OFF.

The control gain parameters enabled by changing the servo response are shown in the following

table.

This is used at such times as when wishing to change the outward and return servo system gain

when performing reciprocal operation, etc.

Servo response

Control gain

OFF

PA1_55:

Position loop gain 1

PA1_56:

Speed loop gain 1

PA1_57:

Speed loop integration time constant 1

PA1_58:

Feed forward gain 1

ON

PA1_64:

Position loop gain 2

PA1_65:

Speed loop gain 2

PA1_66:

Speed loop integration time constant 2

PA1_67:

Feed forward gain 2

Parameter setting

If assigning servo response change to the sequence input terminal, set the value (17)

corresponding to the input terminal function setting parameter.

If this signal is not assigned to the sequence input terminal, it is handled as always OFF.
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P action: Sequence input signal (Reference value 29)

This signal sets the servo amplifier control method to proportional band control.

B Function
Turns P action ON while the servomotor shaft is mechanically locked in the servo-on status.
By turning P action ON while the servomotor is rotating, position control will become unstable.
Do not turn ON while the servomotor is rotating.
If the brake is applied with the servo locked when performing position control, an overload (oL)
alarm is detected.
This is because the servo is performing Pl control, and an attempt is made to return the
servomotor to its original position, producing torque even if there is only the slightest deviation. If
the brake is applied externally, be sure to turn P action ON.

B Parameter setting
If assigning P action to the sequence input terminal, set the value (29) corresponding to the input
terminal function setting parameter.

If this signal is not assigned to the sequence input terminal, it is handled as always OFF.

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

The thermistor signal of the external braking resistor forcibly stops the servomotor.
B Function

If regenerative electric power is high, use an external regenerative resistor, and connect the
resistor thermistor signal to the CONT signal assigned to the external regenerative resistor signal.
If the external regenerative resistor overheat input signal turns OFF (contact b), an external
regenerative resistor overheat (AL.rH2) alarm will occur.

B Parameter setting

If assigning external regenerative resistor overheat to the sequence input terminal, set a value (34)
corresponding to the input terminal function setting parameter.
This signal is handled to be always turned on if it is not assigned to the sequence input terminal.
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Interrupt input: Sequence input signal (Reference value 49)
Interrupt input 2: Sequence input signal (Reference value 59)

These signals are used as touch probe function external latch input signals.
H Function
The ALPHAY Series built-in EtherCAT communication type supports the touch probe function.

Refer to “15.1.8 Touch Probe Function” for details on the touch probe function.

B Parameter setting
If assigning interrupt input signals to the sequence input terminal, set the value (49)
corresponding to the input terminal function setting parameter. Set (59) for the interrupt input 2
signal.

If this signal is not assigned to the sequence input terminal, it is handled as always OFF.

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

This signal is used to make the servomotor free run forcibly.

This is a valid signal that is given priority in all control modes.

B Function
Servo amplifier output is stopped, and the servomotor free runs while the free run [BX] signal
assigned to the CONT input signal is ON.
The servomotor output shaft decelerates (accelerates) at load torque.

Free run is valid in all control states (position control, speed control, and torque control).

If used for vertical conveyance applications, etc., caution is advised due to the danger of
conveyed objects falling. Furthermore, the servomotor will be in a free run state while the signal is
ON when performing position control, and so if performing positioning control in csp mode, etc.,
the number of pulses output by the host control device will not match the amount of servomotor
rotation.
B Parameter setting

If assigning free run to the sequence input terminal, set the value (54) corresponding to the input
terminal function setting parameter.

If this signal is not assigned to the sequence input terminal, it is handled as always OFF.
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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)

Selects the anti resonance frequency (vibration suppression function).

B Function
With structures employing spring systems such as robot arms and conveyors, the tip of
workpieces will vibrate when the servomotor accelerates or decelerates suddenly. Vibration
suppression is a function used to suppress workpiece vibrations on such systems for the purpose
of performing high tact positioning.
4 points can be set by combining anti resonance frequency selection 0 and anti resonance
frequency selection 1.
The anti resonance points may differ depending on the length of the arm and the weight of the

(a) (b) (c)
! 4 . ¢

The anti resonance frequency selections are shown in the following table.

load.

Anti resonance Anti resonance V|brat|9n SUPPIeSSING | \/ipration suppressing
. . anti resonance . . . .
frequency selection 1 | frequency selection 0 f workpiece inertia ratio
requency

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

If assigning anti resonance frequency selection 0 or 1 to the sequence input terminal, set values

(57) or (58) corresponding to the input terminal function setting parameter.

If these signals are not assigned to the sequence input signal, they are handled as always OFF.

In this case, PA1_78 (vibration suppressing anti resonance frequency 0) is always enabled.

To disable anti resonance frequency, set the value to 300.0 Hz.

Shocks will occur if the anti resonance frequency is changed while the servomotor is running, and

therefore the value must be changed while the servomotor is stopped.

Furthermore, it is recommended that PA1_52 (low-pass filter (for S-curve) time constant) be used

in combination with this function.

2-44  Description of I/0 Signals




CHAPTER 2 WIRING

Full-closed control disabled: Sequence input signal (Reference value 82)

This signal switches to semi-closed control with full-closed system enabled.

This signal sets the parameter PA4 32 (full-closed system setting) to 111 (full-closed system

setting). This function is available only when "Stem enabled" is selected.

B Function

When this signal is turned ON, semi-closed control is performed.

This signal can be accepted even while the motor is rotating. However, the condition that the
control status actually changes is that the positioning complete signal is ON.

If there is a difference between the motor encoder pulse and the external encoder pulse, etc., the

motor may move during switching operation by this signal. Be careful when switching.

A
Speed
Positioning complete ON OFF ON
Full-closed OFF ON i OFF
control disabled !
Control state Full-closed Semi-closed control Full-closed control
control

B Parameter setting

To assign a full-closed control disable signal to a sequence input signal, set a numerical value
(82) corresponding to the input terminal function setting parameter. When this signal is not

assigned to the sequence input pins, the signal is always treated as OFF.
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Clear external/motor deviation: Sequence input signal (Reference value 83)

The difference (deviation) between the external encoder pulse and the motor encoder pulse is set to 0.
This signal sets the parameter PA4 32 (full-closed system setting) to 111 (full-closed system
setting).This function is available only when "Stem enabled" is selected.

B Function

he difference (deviation) between the external encoder pulse and the motor encoder pulse is set

to 0 at the ON edge of the external/motor deviation clear signal (the time to turn ON must be 2ms
or more).

+ Position i
»O N =+ O Speed Motor b Linear

¢ controller T controller scale

\4

®
Lt Correction
< 4+—
gear
+
Full-closed Pls
LPF -

Clears this deviation.

B Parameter setting

To assign the external/motor deviation clear signal to the sequence input signal, set a numerical
value (83) corresponding to the input terminal function setting parameter. When this signal is not

assigned to the sequence input pins, the signal is always treated as OFF.
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Accumulated pulse clear: Sequence input signal (Reference value 84)

Cears various accumulated pulses.

B Function

The accumulated pulses cleared by the accumulated pulse clear signal are as follows.
e Command accumulated pulse

o Feedback integration pulse

e External accumulated pulse

B Parameter setting

To assign the accumulated pulse clear signal to the sequence input signal, set a numerical value
(84) corresponding to the input terminal function setting parameter. Always when this signal is not

assigned to a sequence input pin.It is handled as a OFF.
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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.

H Function
The ready for servo-on signal is turned on if the conditions shown in the table below are satisfied.
Signal division Signal name Function No. | Signal status
CONT input Forced stop [EMG] 10 ON
Alarm detection [ALM] 16 OFF
OUT output
Servo ready [S-RDY] 28 ON
Safety function |EN1, EN2 - ON

The host sequence unit checks the ready for servo-on [RDY] signal to check if the servomotor is
ready to rotate.

B Parameter setting

To assign the 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 division Signal name Function No. | Signal status
CONT input Forced stop [EMG] 10 ON
OUT output Alarm detection [ALM] 16 OFF
Safety function |EN1, EN2 - ON

The internal CPU operates correctly. -

The L1, L2 and L3 terminals are turned on. -

2-48 Description of I/0 Signals



CHAPTER 2 WIRING

In-position [INP]: Sequence output signal (Reference value 2)

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

B Function

(1) Status of in-position signal

The state under position control is shown in the table below.

Factor Sequence status Status of in-position signal
Servo-off status Free-run ON
Servo-on status Servo lock ON
Upon OT detection 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.

B Parameter setting

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

W Signal activation condition

(1) At power-on
Level: ON
(2) During CSP 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 and feedback

position is within the 6067H: Position window setting value, and after the 6068H:

Position window time setting time has elapsed.

Rotation Speed

\6067H : Position window

}

! 1f Time
Zero speed ON OFF l ON
Zero deviation 4‘0’\‘ OFF ‘ ON
In-position (level) gy OFF N
6068H : Position window time i «—
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Speed limit detection: Sequence output signal (Reference value 11)

This signal turns ON when the speed command value to the servo amplifier reaches the speed limit
value.

B Function

This signal is output externally when the speed command value to the servo amplifier reaches the

speed limit value.

o Under speed control and position control, the speed limit depends on the setting of PA1_25
(maximum rotation speed).

e Under torque control, the speed limit depends on the setting of PA1_26 (maximum rotation
speed (for torque control)).

However, when PA2_56 (speed limit selection) is set to "1", the limit value set at 607FH: Max
profile velocity is valid.

B Parameter setting

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

("11") to the output terminal function setting parameter.
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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 turns off when the servo-off status turns on. The ready for servo-on [RDY]
signal turns off once the brake holding time (PA2_64) has elapsed.

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.
The brake timing is issued at the specified OUT terminal.
This signal is handled to be always turned off if it is not assigned to the sequence output terminal.
Use a relay or solid state relay (SSR) as the brake cannot be released directly in the sequence
output terminal (DC+30V/50mA).

e The brake attached to the servomotor is "for retention."
Do not use it for braking.

¢ Do not use the 24 [V] power supply for sequence 1/O signals in parallel.
Be sure to prepare a separate power supply for the brake.

o If turning the brake on and off using the brake timing output, be sure that the
servo-off status is on before turning off the power.

(Note

B Relevant description
Timing chart

(1) Servo-on status

Servo-on status Servo-off ' >< Servo-on Servo-off '

Base signal OFF ON <« OFF

PA2_64: Torque keeping time to
holding brake

Operation prep. complete | OFF ON OFF

[RDY]

Brake timing output OFF ON OFF
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(2) Upon alarm

Alarm detection

Base signal

Ready for servo-on [RDY]

Brake timing output

(3) Upon main power supply OFF

Main power suppy

Base signal

Ready for servo-on [RDY]

Brake timing output
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Alarm detection (normally open contact): Sequence output signal (Reference value 16)
Alarm detection (normally closed contact): Sequence output signal (Reference value 76)

Signals are turned on (off in case of normally closed contact) if the servo amplifier detects an alarm

(activation of a protective function).
H Function

The alarm state is retained at the servo amplifier if the amplifier detects an alarm. The signal can be

turned off (operation possible) by eliminating the cause of the alarm, and turning 6040H:
Controlword (bit 7: Fault Reset) from “0” to “1”.

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

Precautions for using a normally closed contact for alarm detection

Power OFF ON
Fault R
ault Reset 0 1 0
Alarm detection: NC . .
contact OFF  45s ON OFF ON

A

Alarm detection
The contact remains turned off for about 4.5 seconds after the power is turned on.

-~——- | There are alarms that cannot be reset with Fault Reset.
iy Note |Refer to "B Alarm reset" in "6.2.3 Alarm Display List" for details on alarms that can
T be reset with the Fault Reset.

B Parameter setting

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

For alarm detection (normally closed contact), specify ("76").
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OT detection: Sequence output signal (Reference value 20)

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

(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.

The software OT function can be enabled or disabled with PA2_25 (Software OT selection/position
command format).

Parameter setting

To assign the 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

If PA2_25 (Software OT selection/position command format) is set to “1” (enable), operation is
possible when the current position is in the range between 607DH_02H: Max. position limit and
607DH_01H: Min. position limit.

This function is valid following homing or position preset.

If the range is exceeded, the motion is forcibly stopped with the OT detection ("20") sequence
output turned on.

The signal will turn off if the range is exceeded when traveling in the direction opposite to the
detection direction, allowing travel in both directions.

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

<

|y

> Feedback position

Min. position limit Max. position limit
(607DH_01H) (607DH_02H)
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Homing completion: Sequence output signal (Reference value 22)

This signal is turned on after the homing motion is finished.

Function

This signal will always be on after the homing motion is completed normally.

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.

Parameter setting

To assign the 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 turns on while the deviation (deviation amount) retained in the servo amplifier lies within the

setting value under position control.

Whether the servomotor has reached close to the command position can be checked.

Function
The signal turns on if the difference (deviation amount) between the current command position and

current feedback position is within the 6067H: Position window setting value.
Parameter setting

To assign the 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 turns on while the servomotor rotation speed lies within the setting value.

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 the zero speed [NZEROQ)] to a sequence output terminal, specify the corresponding

value ("24") to the output terminal function setting parameter.
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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 PA1_41 to 47 (Manual feed speed 1 to 7), 60FFH: Target velocity,
6081H: Profile velocity, or 6099H: Target velocity setting value.

"The signal is enabled in pp, pv, hm, and csv operation modes. The signal turns off in csp and cst
operation modes."
When operating at manual feed speed, the signal is not output under the following conditions.

o If the speed does not reach due to PA1_25 (max. rotation speed (for position and speed control))
o If the deceleration time is too long to reach the command speed
B 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.
B Relevant description
PA1_25 (max. rotation speed (for position and speed Control))

Specify the upper limit of the servomotor rotation speed which is specified with a parameter.

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.
B Function
The torque limit value setting can be changed based on the conditions. Refer to “PA2_57 to 60
Torque limit settings” in section 3.5.2 for details.
The torque limit detection (26) output is enabled in all control modes.
B Parameter setting
To assign the torque limit detection to a sequence output terminal, specify the corresponding

value ("26") to the output terminal function setting parameter.
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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 ampilifier 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 the 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 forecast time (at 3,000 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.

Function

The servo control ready signal remains turned on while the conditions listed in the table below are

satisfied.
Signal division Signal name FUE(;’[IOI’] Signal status
CONT input Forced stop [EMG] 10 ON
OUT output Alarm detection 16 OFF
Safety function EN1, EN2 - ON
The internal CPU operates correctly. -
The L1, L2 and L3 terminals are turned on. -

Parameter setting
To assign the servo control ready to a sequence output terminal, specify the corresponding value
("28") to the output terminal function setting parameter.

+OT 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 + OT or - OT detection sequence output is turned on while the +OT or -OT
sequence input signal terminal remains turned off.

Parameter setting

To assign the 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 "Over-travel in positive direction [+OT]: Sequence input
signal (Reference value 7), Over-travel in negative direction [-OT]: Sequence input signal
(Reference value 8)".

Software OT

If PA2_25 (Software OT selection/position command format) is set to “1”, operation is possible
when the current position is in the range between 607DH_O02H: Max. position limit and
607DH_01H: Min. position limit.

Refer to “PA2_25 Software OT selection/position command format” in section 3.4.2 for details.
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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.

B Function

The sequence output corresponding to home position LS detection is turned on while the home
position LS sequence input signal remains turned on.

B Parameter setting

To assign the 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 turns on while the forced stop signal (input signal) remains off, or when in the Quick stop
active status.
B Function

Forced stop detection is turned on when the forced stop sequence input signal is turned off. For
details, refer to "Forced stop [EMG]: Sequence input signal (Reference value 10)" signal
description.

B Parameter setting

To assign the 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.

B 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.
B Parameter setting

To assign the 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 Statusword warning bit (604 1H-bit7) or keypad (warning display) to determine
whether the warning applies to the life of the main circuit capacitors or the cooling fan.

* To check the warning display at the keypad, it is necessary to set PA2_78 (Display transition at
warning detection” to “1” (Transition to warning display).

Parameter setting

To assign the life warning to a sequence output terminal, specify the corresponding value ("46") to

the output terminal function setting parameter.

Synchronization completion: Sequence output signal (Reference value 47)

This signal is valid when the EtherCAT synchronization mode is DC synchronization or SM2

synchronization.

Function

This signal turns on if the ALPHAY internal processing cycle displacement is 1 us or less for
EtherCAT SYNCO input or IRQ input.

The signal turns off if the displacement is 16 us or higher due to such reasons as an error
occurring at the controller.

Parameter setting

If assigning synchronization completion to the sequence output terminal, set the value (47)

corresponding to the output terminal function setting parameter.
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Full-closed control in progress: Sequence output signal (Reference value 48)

This signal turns ON during full-closed control.

This signal sets the parameter PA4 32 (fully closed system setting) to 1 CJCI O (fully closed system

setting). This function is available only when "Stem enabled" is selected.

B Function

This can be used as a signal to check the control status of the servo amplifier when switching the

control status with the full-closed control invalid input signal

Speed

OFF

ON

ON

OFF

Semi-closed control ><

Full-closed control

Positioning complete ON
Z;Izla-gllgzed control OFF
Control state Egrl]l:olfsed
Full-closed control ON

in progress

B Parameter setting

OFF

ON

To assign a full-closed control in progress signal to a sequence output signal, set a numerical

value (48) corresponding to the output terminal function setting parameter.
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External/motor deviation over forecast: Sequence output signal (Reference value 49)

This signal turns ON when the external/motor deviation exceeds the level set in the parameter.

This signal sets the parameter PA4 32 (full- closed system setting) to 1CJC1 1 (full- closed system

setting). This function is available only when "Stem enabled" is selected

B Function

This relay turns ON when the external/motor deviation exceeds the setting value of PA4 37:
External/motor deviation over-forecast value. It can be used when you want to know the timing to
clear the external/motor deviation in a system that can tolerate a certain amount of error, such as
when a deviation over alarm caused by external/motor deviation is known in advance, or when
there is slippage in the motor shaft and mechanism.

B Parameter setting
To assign an external/motor deviation over forecast signal to a sequence output signal, set a

numerical value (49) corresponding to the output terminal function setting parameter.

Position preset completion: Sequence output signal (Reference value 75)

The 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 the position preset completion to a sequence output terminal, specify the corresponding
value ("75") to the output terminal function setting parameter.
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Interference detection: Sequence output signal (Reference value 86)

The signal turns on when the servo amplifier interference detection function detects interference.

This signal is valid only when parameter PA4 06 (interference detection enable/disable) is “1” (enable).

Function

The signal turns on when the function detects interference until the motor has been retracted to a
position where no interference will occur, making it possible to verify whether the interference
detection function has activated.

Parameter setting

To assign interference detection to a sequence output terminal, specify the value (“86”)
corresponding to the output terminal function setting parameter.

Relevant description

Refer to "3.8 Extension Function 2 Setting Parameters, 3.8.2 Description of Each Parameter" for
details on the interference detection function.

How to return to regular operation

If the interference detection function is triggered and the servomotor has retreated in the direction
of no interference, normal operation will be possible after the interference detection turns OFF.
However, one of the operations indicated in the following table will be required to recover normal

operation.

Recovery method

+ Restart the servo amplifier.
+ Switch to the servo-off state.
+ Change Controlword (6040H) Fault reset (bit 7) from “OFF” to “ON”.

In pp or hm mode, in addition to the above, operation is resumed by turning Controlword (6040H)
bit 4 (New set-point (pp), Homing operation start (hm)) from OFF to ON.

However, the status prior to interference detection is not retained, and operation is performed with
the status at the time of recovery as the initial status.
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Function safety SS1: Sequence output signal (Reference value 89)

This signal turns on while the safe stop 1 (SS1) function is running.

This signal is valid only when using the SS1 function.

* The SS1 function is a function contained in safety module (WSU-ST1) function.

Function

The signal turns on while the function is running when the input terminal to which the SS1 function
is assigned turns off (open circuit).

The signal turns off while the function is not running when the input terminal to which the SS1
function is assigned turns on (short circuit).

However, if used with restart function enabled, the signal turns off when operation is resumed
after a restart signal has been input.

Parameter setting

To assign function safety SS1 to a sequence output terminal, specify the value (89) corresponding
to the output terminal function setting parameter.

Relevant description

Refer to the User's Manual of function safety module (WSU-ST1) for details on the SS1 function.

Function safety SLS: Sequence output signal (Reference value 90)

This signal turns on while the Safe-Limited Speed (SLS) function is running.

This signal is valid only when using the SLS function.

* The SLS function is a function contained in function safety module (WSU-ST1).

Function

The signal turns on while the function is running when the input terminal to which the SLS function
is assigned turns off (open circuit).

The signal turns off while the function is not running when the input terminal to which the SLS
function is assigned turns on (short circuit).

However, if used with restart function enabled, the signal turns off when operation is resumed
after a restart signal has been input.

Parameter setting

To assign function safety SLS to a sequence output terminal, specify the value (“907)
corresponding to the output terminal function setting parameter.

Relevant description

Refer to the User's Manual of function safety module (WSU-ST1) for details on the SLS function.
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Digital output1: Sequence output signal (Reference value 91)
Digital output2: Sequence output signal (Reference value 92)

This function is used to output digital output signals from hardware OUT signals.

B Function

Signals set at 60FEH_01H: Physical outputs can be output from hardware OUT signals (OUT1 to

2).

B Parameter setting

To assign a Digital Output signal to a sequence output terminal, set the values (91, 92)

corresponds to the parameter of output terminal function setting. The setting values to the relevant
signals are as follows.

PA3_51to 52
No. Name Setting range Change
1 | OUT1 signal assignment |\ 55 o1 . pigital outputt
92 : Digital output2 Power
52 OUT2 signal assignment
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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.

Connector 4 (CN4) is for the PC Loader. It is irrelevant to operation or stopping of the servomotor.

To drive a servomotor, the main power and control power must be supplied. To edit parameters or
perform similar operation without rotating the motor, supply only the control power.

Prepare separate power supplies for 24 [V] DC sequence I/0 (CN1) and 24 [V] DC 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.

Connector 5 (CN5) connection is used for linear scale feedback, or for wiring the DD motor (scheduled
for support in near future).

The connector 6 (CN6) connection is a safety terminal. Wire if necessary. Refer to "2.7 Safety
Function" for details.
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2.7 Safety Function

2.7.1 Overview

With the ALPHA7 Series, the servo amplifier output transistor is stopped by hardware circuit, and the
motor is slowly stopped (free-run stop) by opening (turning OFF) safety device connection connector
CN6 [EN1+] and [EN2+] inputs. This is the Cat.0 (uncontrolled stoppage) safety stop function (STO)
regulated by EN60204-1, and complies with functional safety standards.

If constructing a safety system, a safety shutoff device was required outside the servo amplifier,
however, this is no longer required by using the safety stop function (STO).

Table 2.7.1-1 Functional safety performance

EN ISO 13849-1: 2015

Category 3

Performance level e

Average diagnostic coverage

90% or higher (DCave medium)

Response time / Fault reaction time

50 ms or less (response time)

Mean time to dangerous failure for each

62 years or longer (MTTFd)

channel

EN 61508-1 to -7

EN 61800-5-2
Safety function Output torque OFF function (STO)
Safety level SIL3

Hardware fault tolerance 1 (HFT)

Safe failure fraction 90% or higher (SFF)

Probability of failure per hour Less than 1.5 x 10-® (PFH)

Probability of failure on demand average [h-'] | Less than 1.5 x 10+ (PFDavg)

Proof test interval 10 years

/I\ WARNING

e The servo amplifier output cutoff function uses the safety stop function (STO) regulated by
IEC61800-5-2, however, this is not designed to completely cut off the power supply and motor
electrically. Consequently, depending on the servo system application, it will be necessary to
employ such mechanisms as a brake for mechanical locking, or motor terminal protection to prevent
electric shock in order to ensure the safety of end users.

e The servo amplifier output cutoff function does not completely cut off the power supply and motor
electrically, and therefore the servo amplifier power supply should be completely cut off, and wiring
and maintenance work carried out after 5 minutes or longer have elapsed.

Voltage occurs at the servomotor terminals during free-run triggered by the output cutoff function,
and therefore maintenance, inspection, and wiring work should be carried out after ensuring that the
servomotor has come to a complete stop.

Failure to observe this could result in electric shock.
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2.7.2 Usage Precautions

2.7.21 Terminal Wiring

The [EN1+], [EN1-], [EN2+], and [EN2-] terminals are used for safety circuit wiring. When carrying out
terminal wiring, use shielded wire, and wire in such a way as to ensure no shorting between terminals.

For terminal input, performing switching with devices such as safety switches or safety relays
certified for safety level of EN ISO13849-1 PL=e Cat.3 or higher to ensure that inputs can be
properly opened.

The machine manufacturer must take responsibility for ensuring that there is no shorting or other
faults in the wiring of external safety devices connected between the [EN1+] and [EN2+] terminals
and 24 V power supply.

Example:

e Current may continue to flow to the [EN1+] and [EN2+] terminals, hindering the safety function,
even if the [EN1+] or [EN2+] terminal wiring becomes trapped in the control panel doors,
causing a short circuit, and safety components turn OFF.

e Current may continue to flow to the [EN1+] and [EN2+] terminals, hindering the safety function

if the safety circuit wiring comes into contact with other wiring.

2.7.2.2 Safety Stop Function (STO) Related Precautions

If constructing a product safety system with the safety stop function (STO), the machine
manufacturer is responsible for carrying out a risk assessment not of external devices and wiring
connected to the [EN1+] and [EN2+] terminals, but of the entire machinery including other
equipment, devices, or wiring for product safety systems required by the manufacturer, and for
ensuring that the entire machinery is compatible with the product safety system. Furthermore, a
periodic inspection must be carried out to determine whether the product safety system is
functioning properly for the purpose of preventive maintenance.

To comply with functional safety, install the servo ampilifier inside a control panel offering protective
construction of IP54 or higher.

To comply with functional safety, it is also necessary to comply with European standards
EN61800-5-1 and EN61800-3.

The safety stop function (STO) is designed to slowly stop motors (free-run stop).

Input a test pulse to the [EN1+] and [EN2+] terminals for less than 1 ms when performing a
diagnosis with the safety PLC.

Turn input terminals OFF for 20 ms or longer to activate the safety stop function (STO) properly.
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e Employ double [EN1+] and [EN2+] inputs (with redundancy circuit) to ensure that the safety stop

function (STO) is not lost due to a single fault.

If a single fault is detected by the safety cutoff circuit, an alarm is output to external devices, and
the servo amplifier slowly stops the motor (free-run stop), even if the [EN1+] and [EN2+] status is

ON. (The alarm output function does not guarantee that an alarm will be output for all single faults,

however, compatibility with EN ISO13849-1 PL=e Cat. 3 is possible.)
]

The safety stop function (STO) is not designed to completely cut off the power supply and motor

electrically. Cut off the servo amplifier input power supply completely, and begin wiring and

maintenance work after 5 minutes or longer have elapsed.

A motor rotation equivalent to electrical angle of 180° may occur following a servo amplifier fault.

Employ designs that present no danger based on load conditions.

2.7.2.3 Safety Stop (STO) Test

Conduct a check once a day to ensure that the safety stop function (STO) is functioning normally.

2.7.3 Specifications

2.7.3.1 Function Block Diagram

Servo amplifier

L1

Power

L2

supply

L3

P

24V power
supply

LS

Safety
switch

%

_| |_<.

EN1+

EN1-

EN2+ —1—e

EN2-

o

T

FL—>
9
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2.7.3.2 Operating Sequences

The signal ON/OFF definition given in the safety function description refers to the following statuses.
ON: The safety switch is closed, and current is flowing to the signal line.

OFF: The safety switch is open, and current is not flowing to the signal line.

(1) Servo amplifier output status if safety stop function (STO) activated
The servo amplifier will be in the safety stop (STO) condition if [EN1+] and [EN2+] are turned OFF.
Fig. 2.7.3-2 shows the servo amplifier output status if [EN1+] and [EN2+] are turned OFF while
the servo amplifier is stopped. Preparation for servo amplifier operation will be complete when
[EN1+] and [EN2+] input turn ON.

EN1+/EN2+ OFF ON OFF
input terminals

™ Awaiting Awaiting
Servo amplifier Safety stop (STO) operation Running operation Safety stop (STO)
status command command

Fig. 2.7.3-2 Servo amplifier output status if safety stop (STO) occurs while servo amplifier stopped

Fig. 2.7.3-3 shows the timing chart when the EMERGENCY STOP button is pushed during servo
amplifier operation. Input to [EN1+] and [EN2+] turns OFF, the servo amplifier is in the safety stop

(STO) condition, and the motor comes to a slow stop (free-run stop).

Servo ON ON OFF

EN1+/EN2+ ON OFF
input terminals

Servo amplifier

status Running Safety stop (STO)

Fig. 2.7.3-3 Servo amplifier output status if safety stop (STO) occurs during servo amplifier operation
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(2) 5FEY alarm (logic mismatch) and servo amplifier output status
Fig. 2.7.3-4 shows the timing chart for the SF£S alarm following an [EN1+] and [EN2+] input
mismatch.
The servo amplifier will be in the safety stop (STO) condition if [EN1+] and [EN2+] input turns OFF.
If the [EN1+] and [EN2+] input mismatch lasts longer than 50 ms, the servo amplifier will interpret
that logic is in disagreement, and an S5F&49 alarm is output. The alarm is cleared when the power
is rebooted.
To correctly diagnose the safety stop function (STO) by turning the [EN1+] and [EN2+] terminal
ON and OFF, turn [EN1+] and [EN2+] ON and OFF for 2.0 seconds or longer.

Power OFF Power ON

Servo ON ON OFF
>=20's =20s
[EN1+] input ON OFF OFF ON
[EN2+] input ON —> OFF OFF <« ON
50 ms 50 ms
SFFY No alarm Alarm output No alarm Alarm output
Servgt:tr:ghfler Running Safety stop (STO) Safety stop (STO)

Fig. 2.7.3-4 SFt4 alarm (logic mismatch) and servo amplifier output status
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2.7.3.3 Description of Signals

The signal specifications for the safety device connection connector (CN6) are shown below.

No. | Symbol Specification
1 N.C Use is prohibited. Do not wire.
2 | N.C Use is prohibited. Do not wire.
3 | EN1- This is the [EN1+] input signal common terminal.
4 | EN1+ This is the safety stop (STO) input signal.
The servo amplifier will be in the safety stop (STO) condition when input is OFF.
¢ Input voltage: 24 VDC +10%
e Current when ON: 10mA or less
e Turn ON/OFF simultaneously with the [EN2+] terminal.
5 | EN2- This is the [EN2+] input signal common terminal.
6 | EN2+ This is the safety stop (STO) input signal.
The servo amplifier will be in the safety stop (STO) condition when input is OFF.
¢ Input voltage: 24 VDC £10%
e Current when ON: 10mA or less
e Turn ON/OFF simultaneously with the [EN1+] terminal.
7 | EDM- This signal outputs the safety stop function (STO) operating status.
8 | EDM+ e Max. voltage: 30 VDC

e Max. ON current: 50mA

Servo amplifier J
N EDM+

DC24V

EDM-

T

Fig. 2.7.3-5 Connection drawing

Input signal Output Servo amplifier
SFey alarm signal
status
[EN1+] [EN2+] [EDM] *1
Operation
Not output OFF preparation
ON ON complete
Output OFF Safety stop (STO)
N N f T
OEF OFE ot output 0] Safety stop (STO)
Output OFF Safety stop (STO)
ON OFF Output OFF Safety stop (STO)
OFF ON Output OFF Safety stop (STO)

*1 EDM output ON/OFF is defined as follows.
ON: Status in which the transistor between the [EDM+] and [EDM-] terminals
is ON
OFF: Status in which the transistor between the [EDM+] and [EDM-]
terminals is OFF
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3.1 Parameter Division

/\ CAUTION

¢ Never add an extreme change to parameters. Otherwise machine motion will become
unstable.
Risk of injuries
¢ In addition to parameters, VC type amplifiers are equipped with a function used to adjust
operation with an Object Dictionary.
Refer to “15.1.14 Servo Amplifier Profile Objects” for details on the Object Dictionary.
Parameters of the ALPHA7 servo amplifiers are divided into the following setting items according to the
function.

Parameter setting item Major description Ref.
chapter

Basic parameters Be sure to check or enter these parameters 39

(No.PA1_01 to 50) before starting operation. ’

Control gain and filter setting parameters |Use to adjust the gain manually. 33

(No.PA1_51 to 99) '

Automatic operation setting parameters | Use to specify settings for, or make

(No.PA2_01 to 50) changes to functions relating to automatic 3.4
operation.

Extension function 1 setting parameters |Use to enter or change the extended 35

(No.PA2_51 to 99) functions such as the torque limit. ’

Input terminal function setting parameters | Use to enter or change input signals of the 36

(No.PA3_01 to 50) servo amplifier. '

Output terminal function setting Use to enter or change output signals of the

parameters servo amplifier. 3.7

(No.PA3_51 to 99)

Extension function 2 setting parameters | Use to specify settings for, or make

(No.PA4_01 to 99) changes to functions newly supported from 3.8
the ALPHAY Series.
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e Parameters marked "O" in th_e "Power" field are enabled after the coqtrol power is
‘\;\Note turned off then turned on again. (Check that the keypad (7-segment display) of the servo
— amplifier is unlit when the control power is turned off.)
3.2.1 List (PA1_LILI)
P’:i\c;' Name Default value |Power : .Control mode Iri)?‘g(r);:cf
_ Position | Speed | Torque value
02 |INC/ABS system selection 0 O O O O
04 |Rotation direction selection 0 O O O O
12 |Z-phase position offset 0 O O O O
13  [Tuning mode selection 0 - O O O
14  |Load inertia ratio 1.0 - O O O
15  |Auto tuning gain 1 12 - O O O
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 O O
23 |Easy tuning: direction selection 0 - O O O
; 6000.00
25 ?gc?rxbcr)cs)tit&ilggnazzesep?eed control) 755\?VY§'IC;I3 ) © © .
25 [ ot spess Jwvormer |- |- |- | o
27  |Forward rotation torque limit 350: GYB - O @) O
300: other than
28 |Reverse rotation torque limit GYB - O O O
29 |Speed coincidence range 50 - O O -
30 |Zero speed range 50 - O O O
37  |Acceleration time 1 100.0 O O O
38 |Deceleration time 1 100.0 ) O O O
41 Manual feed speed 1/speed limit 1 for torque control 100.00 O O O
42  |Manual feed speed 2/speed limit 2 for torque control 500.00 @) O O
43  |Manual feed speed 3/speed limit 3 for torque control 1000.00 @) O O
44  |Manual feed speed 4/speed limit 4 for torque control 100.00 - O O @)
45  |Manual feed speed 5/speed limit 5 for torque control 100.00 @) O O
46  |Manual feed speed 6/speed limit 6 for torque control 100.00 @) O O
47  |Manual feed speed 7/speed limit 7 for torque control 100.00 @) O O

Parameters marked "O" in the table are enabled in the corresponding control mode.

Basic Parameters
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3.2.2 Description of Each Parameter

PA1_02 INC/ABS system selection

No. Name Setting range Default Change
value

INC/ABS selection | 0: Incremental system 1:Absolute system

02 ) 0 Power

2: Non-overflow absolute system
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 control power is turned

(incremental) system off. Homing must be performed again.

The current position is stored in memory even after the
control power is turned off. Homing is unnecessary. You

1 Absolute position can 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
control power is turned off. Homing is unnecessary.
Because there is no limit in the operation range, this
Non-overflow absolute |system is best for the control of the rotating body. (The
2 system (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.

Refer to B Precautions when setting endless ABS for
precaution relating to this setting value.

To establish an absolute position system, set this parameter at "1" or "2." In addition, install the

optional absolute backup battery.

Because a multi-rotation data loss 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 10 ABSOLUTE POSITION
SYSTEM."

B Precaution when setting ABS, endless ABS
<Precaution on electronic gear settings>

(1)  Set electronic gears as follows.
When setting ABS: 6091H-01H: Motor revolutions / 6091H-02H: Shaft revolutions = 28
When setting endless ABS: 6091H-01H: Motor revolutions / 6091H-02H: Shaft revolutions =
2" (n = 8)
With single-turn counter of 24 bits, and multi-turn counter of 16 bits, the ABS encoder
functions as a ring counter with a total of 40 bits. As the current position output to the host
device at the EtherCAT Object is 32-bit data, it is necessary to ensure the appropriate size
when setting electronic gears.

B Setting endless ABS in pp mode
"pp mode is not compatible with the endless ABS system. Operation is not guaranteed when
endless ABS is set, and therefore it must never be set."
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PA1_04 Rotation direction selection

. Default
No. Name Setting range value Change
04 Rotation direction |0: CCW direction with positive value 0 Power
selection 1: CW direction with positive value

This parameter ensures that the servomotor rotation direction matches the machine travel direction.

If performing operation based on position control (csp, pp)
Select the rotation position when the Target Position (command position) is greater than the
Actual Position Value (feedback position).

If performing operation based on speed control (csv, pv)
Select the servomotor rotation direction when a positive value is set for Target Velocity.

If performing operation based on torque control (cst)
Select the direction in which the servomotor applies torque when a positive value is set for Target
Torque.

B Forward rotation/reverse rotation

The counterclockwise direction (CCW: diagram on right) when
the servomotor output shaft is viewed from the front is forward
rotation. The clockwise direction (CW) is reverse rotation.

PA1_12 Z-phase position offset

No. Name Setting range ?/zﬁiilt Change
12 Z-phase position [0 to 16777215 [pulse] 0 Power
offset

The Z-phase output position shifts. The Z-phase output position shifts in the CCW direction by the
specified pulse amount.

This parameter is irrelevant to the rotation direction selection (parameter PA1_04).

This setting is invalid for the external encoder Z-phase (enabled only for the encoder Z-phase).

B Z-phase output position

- If the Z-phase position offset is [0] - If the Z-phase position offset is [4194304]

4194304 pulses
16777216 pulses/revolution

= 0.25 [revolutions]

Z-phase position *

Z-phase position *

l

Motor shaft Motor shaft The Z-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.
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PA1_13 Tuning mode selection

No. Name Setting range szflilélt Change
0: Auto tuning
13 | Tuning mode selection 1: Semi-auto tuning 0 Always

2: Manual tuning

3: Interpolation control mode

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 load inertia ratio of the machine has relatively large fluctuation or the load
inertia ratio is not estimated correctly inside the amplifier.

The gain is automatically adjusted to the best one in relation to the setting of PA1_14 (load inertia

ratio).

B Manual tuning

B [Interpolation control mode

3-6

Use this mode if auto tuning and semi-auto tuning modes do not function satisfactorily. Manually
enter the load inertia ratio and various gains.

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.
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Parameters that must be entered in each tuning mode and automatically adjusted parameters are
shown below.

No. Tuning mode selection
PA1 Name 3: Interpolation
- 0: Auto | 1: Semi-auto 2: Manual control

14 |Load inertia ratio - O O O

15 | Auto tuning gain 1 O O X O

51 |Moving average S-curve time - - O O

54 Eosition command response ) ) O O
time constant

55 | Position loop gain 1 - - O -

56 |Speed loop gain 1 - - O -

57 Speed loop integration time ) ) o )
constant 1

59 Torgge filter time constant for A A A A
position and speed control

87 Model torque filter time ) ) o )
constant

88 Position loop integration time ) ) o )
constant

O: Items 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."

PA1_14 Load inertia ratio

No. Name Setting range Default value | Change

GYS and GYB, 750 W or less:

0.0 to 300.0 [times]

GYS, 1 kW or more: 0.0 to 100.0 [times]
GYG : 0.0 to 30.0 [times]

14 |Load inertia ratio 1.0 Always

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 inertia ratio =
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 semi-auto, manual and interpolation control modes.
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B How to enter the ratio of inertia of

(1) Setting the monitored value

load

Monitoring can be performed with the PC Loader monitor function (digital 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

15 APPENDIXES"

PA1_15 Auto tuning gain 1

No. Name Setting range szfli:lt Change
15 |Auto tuning gain 1 1 to 40 (in increments of 1) 12 Always

Specify the response of the servomotor of auto tuning, semi-auto tuning and interpolation control

modes.

This parameter adjusts the disturbance response. Increasing the parameter value shortens the
command following characteristic and positioning settling time, however, a too large value causes

vibration of the motor.

Approximate reference value

Mechanical configuration Auto tuning gain 1
(division by mechanism) (approximate reference value)
Large transfer machine 1to0 10
Arm robot 5to 20
Belt mechanism 10 to 25
Ball screw + Belt mechanism 15 to 30
Mechanism directly coupled with 20 to 40
ball screw

e For details of tuning, refer to "CHAPTE
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PA1_16 Auto tuning gain 2

No. Name Setting range szflikélt Change
16 | Auto tuning gain 2 1 to 12 (in increments of 1) 4 Always

This parameter is enabled only under position control.

The parameter is enabled if PA1_13 (tuning mode selection) is 0 (auto tuning) or 1 (semi-auto tuning).
This parameter adjusts the command response. Adjust auto tuning gain 1 before adjusting this
parameter.

With this parameter, the positioning 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 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.

What is positioning 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 settling

time.
Frequency
kHz!
I fktie] Command
VT frequency
(_Hint
Time
Rotation speed Motor speed
[r/min] P
OFF R
Settling Time
time
Ar/
o
In-position signal | o ON -
Time

+ For details of tuning, refer to "CHAPTER 4 SERVO ADJUSTMENT."
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PA1_20to 23 Easy tuning settings

No. Name Setting range szflilélt Change
po |E@sy tuning: 0.01 [rev] to 200.00 [rev] (in increments of 0.01) 2.00 |Always

stroke setting

21 Easy tunmg: j0.00 [r/min] to Max. rotation speed [r/min] (in 500.00 | Always
speed setting increments of 0.1)
22 tE.aSy tuning: 0.000 [s] to 5.000 [s] (in increments of 0.001) 1.500 | Always
imer setting
. 0: Forward < reverse rotation
23 Easy tuning: 1: Forward rotation only 0 Always

direction selection

2: Reverse rotation only

Enter the parameter to

perform easy tuning.

e For details of tuning, refer to "CHAPTER 4 SERVO ADJUSTMENT."

PA1_25 Max. rota
PA1_26 Max. rota

tion speed (for position and speed control)
tion speed (for torque control)

No. Name Setting range Default value Change
o5 Max. rotation speed GYS and GYB, 6000 (GYS and GYB
(for position and speed control) [750 W or less of 750 W or less)

Max. rotation speed
26 (for torque control)

: 0.01 to 6000 [r/min] 5000 (GYS of 1 kW
GYS,1 kW or more or more) Always
: 0.01 to 5000 [r/min] 3000 (GYG)
GYG : 0.01 to 3000 [r/min]

Enter the maximum rotation speed of the sevomotor 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 when PA4_21 (torque control speed limit method) is set to "1" (older model

compatibility).

In this case, use PA1_96 (speed limit gain for torque control) to adjust the error.

(1)

p (2)
(Note |

(4)

¢ When performing csp operation, ensure that commands from the host device do not
apply to speed limiting.

e Operation should normally be performed with command values which ensure a speed
of PA1_25: Max. rotation speed (for position and speed control) or less.

¢ The motor will move as follows if the command applies to speed limiting.

A position deviation will occur if a command exceeding the speed limit value is
issued, and will continue to build up while the command is applied to speed
limiting.

If the position deviation builds to the PA2_69: Deviation detection overflow
value, a deviation over alarm will occur.

If the command is reduced to a value smaller than the speed limit value before
the deviation over alarm occurs, the motor will continue to rotate due to speed
limiting until the built up position deviation is offset, and subsequent operation
will be based on the command.

If the speed limit value increases before the deviation over alarm occurs, the
motor will accelerate to the speed limit value.

If the speed limit value becomes greater than the command value, the
operation will be as described in item (3).

If the speed limit value remains smaller than the command value, the operation
will be as described in items (1) and (2).
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PA1_27 Forward rotation torque limit
PA1_28 Reverse rotation torque limit
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No. Name Setting range Default value Change
27 |Forward rotation torque limit GYB: 0 [%] to 350 [%] GYB: 350 [%]

R tation t limit Other than GYB: 0 [%] to 300 | Other than GYB: Always
28 everse rotation torque limi [%] 300 [%]

Enter the limit to be set on the output torque of the servomotor.
This limit value is valid when PA2_57 (Torque limit setting) is set to “0” (Parameter).

T CCW torque

Forward rotation
torque limit

CW rotation

[
Reverse rotation

torque limit

CW torque

> CCW rotation
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PA1_29 Speed coincidence range

No. Name Setting range szflilélt Change
29 | Speed coincidence range |10 [r/min] 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.

The signal turns off if the command speed is not reached at PA1_25 (Max. rotation speed), etc.

PA1_29: Speed coincidence range

A \
Rotation speed L ,L i
\
|
1 i
| >
! Time
Speed coincid
pee °°'”?;\l:;ffi OFF T ON ON | OFF
¢ For the speed coincidence signal, refer to "Speed coincidence [NARV]" 2.5.3 Signal
Descriptions.
PA1_30 Zero speed range
No. Name Setting range szfliilt Change
30 |Zero speed range 10 [r/min] 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.
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PA1_37 Acceleration time (manual operation)
PA1_38 Deceleration time (manual operation)
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No. Name Setting range Dveaflilélt Change
37 |Acceleration time 1 100.0

— 0.0 [ms] to 99999.9 [ms] Always
38 |Deceleration time 1 100.0

Sets the servomotor acceleration and deceleration time.
The parameter is enabled for acceleration and deceleration movement when performing speed control
or position control (manual operation), and for speed limit acceleration and deceleration movement
when performing torque control (manual operation).
Acceleration and deceleration follow these parameters during profile operation, too.
These parameters are disabled when performing operation with commands from EtherCAT.

The time set for this parameter is the time taken for the motor to reach 2000 [r/min] from O [r/min].

PA1_41to 47 Manual feed speed 1 to 7/speed limit 1 to 7 for torque control

No. Name Setting range D\Zfliglt Change

41 I\_/Ialnual feed speed 1/speed 100.00 | Always
limit 1 for torque control

42 I\_/Ia.nual feed speed 2/speed 500.00 | Always
limit 2 for torque control

43 I\'/Ia.nual feed speed 3/speed 1000.00 | Always
limit 3 for torque control
Manual feed speed 4/speed | 0.01 [r/min] to

44 limit 4 for torque control max. rotation speed [r/min] 100.00 | Always

45 I\-/Ia.nual feed speed 5/speed 100.00 | Always
limit 5 for torque control

46 I\'/Ia.nual feed speed 6/speed 100.00 | Always
limit 6 for torque control

47 I\'/Ia.nual feed speed 7/speed 100.00 | Always
limit 7 for torque control

The speed set with these parameters is for test operation.

When PA2_56 (torque control speed limit selection) is set to "1", the speed limit values when

performing torque control (manual operation) will be valid.

Basic Parameters
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3.3 Control Gain and Filter Setting Parameters

e Parameters marked "O" in the "Power" field is enabled after the control power is turned off
\f\Note then turned on again. (Check that the keypad (7-segment display) of the servo amplifier is
| unlit when the control power is turned off.)

3.3.1 List (PA1_0OD)

Default value: *** Determined in auto tuning.

Pl Name | Power [ e o e
51 |Moving average S-curve time Frx - 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 rx - O - -
55 |Position loop gain 1 e - O - -
56 |Speed loop gain 1 rx - O O @)
57 |Speed loop integration time constant 1 o - O O @)
58 |Feed forward gain 1 0.000 - O - -
59 Ic())rr](t};? filter time constant for position and speed . _ o) o _
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 @) -
64 |Position loop gain 2 100 - O - -
65 |Speed loop gain 2 100 - O O O
66 |Speed loop integration time constant 2 100 - O O O
67 |Feed forward gain 2 100 - 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 |Vibration suppressing function selection 0 - O - -
78 |Vibration suppressing anti resonance frequency 0 300.0 - O - -
79 Vipratipn suppressipg wor.kpiece inertia ratio 0 0 ~ o ~ ~

(vibration suppressing antiresonant frequency)
80 |Vibration suppressing anti resonance frequency 1 300.0 - O - -
81 Vipratipn suppressipg wor.kpiece inertia ratio 1 0 ~ o ~ ~
(vibration suppressing antiresonant frequency)
82 |Vibration suppressing anti resonance frequency 2 300.0 - O - -
83 Vipratipn suppressipg wor!<piece inertia ratio 2 0 ~ o ~ ~
(vibration suppressing antiresonant frequency)
84 |Vibration suppressing anti resonance frequency 3 300.0 - O - -
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o Name | POWer [ e T roraus o i
85 Vipratipn suppressipg wor!<piece inertia ratio 3 0 _ 0 _ _
(vibration suppressing antiresonant frequency)
86 |Vibration suppressing damping coefficient 0.0000 - O - -
87 |Model torque filter time constant i - O O -
88 |Position loop integration time constant i - 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 |Friction compensation: speed range 10.0 - O @) -
93 |Friction compensation: torque setting value 0 - O O -
94 |Torque filter setting mode 1 - O O -
95 zllecr:(c;atli (t)cr:rque calculation selection, speed observer 3 _ ) o _
96 |[Speed limit gain for torque control 10.0 - - - O

Paremeters marked "O" in the table are enabled in the corresponding control mode.
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3.3.2 Description of Each Parameter

PA1 _51to 53 Command filter settings

No. Name Setting range szfliilt Change

51 |Moving average S-curve time 0, 2 to 500 (x0.05 [ms]) e Always

52 Low-pass filter (for S-curve) time |0.0 [ms]to 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 : ) . o
. The new setting of this parameter is reflected when both the position command and

S-curve time | .. : ey

filter accumulation pulse are "0".

If PA1_13 (tuning mode selection) is 0 (auto tuning) or 1 (semi-auto tuning), 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

Command
pulse
smoothing
function

The parameter is enabled under position control.

If the function is enabled, smoothing is added to the position command every 2 [ms]
intervals.

By enabling the setting when the command pulse frequency is low, or when the
electronic gear ratio is large, torque ripples caused by command pulse fluctuations can
be reduced.

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".

Function configuration block

Command pulse Moving Low-pass filter
Command — | smoothing —» | average — 3| (for s-curve) ConFroI
function S-curve time time constant section
¢ For details of tuning, refer to "CHAPTER 4 SERVO ADJUSTMENT."
PA1_54 Position command response time constant
No. Name Setting range ?/ifli:lt Change
54 | Position command response time constant | 0.00 [ms] to 250.00 [ms] e 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 0 (auto tuning)
or 1 (semi-auto tuning).
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PA1_55t0 57 Response to disturbance settings

No. Name Setting range D\glilélt Change
55 |Position loop gain 1 1 [rad/s] to 2000 [rad/s] el Always
56 |Speed loop gain 1 1 [Hz] to 2000 [HZz] el Always
57 |Speed loop integration time constant 1| 0.5 [ms] to 1000.0 [ms] e 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.

When PA4_21 (torque control speed limit method) is set to "0" (PI control), the response characteristics
with operations by speed limit at torque control are determined by the setting values of PA1_56 and
PA1_57.

Automatic adjustment is made inside the amplifier if PA1_13 (tuning mode selection) is other than 2
(manual tuning).

PA1_58 Feed forward gain 1

No. Name Setting range szflitélt 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

Default

No. Name Setting range value Change
Torque filter time constant

59 |for position and speed 0.00 [ms] to 20.00 [ms] el Always
control

go | orque filter time constant | 54 11 6 20,00 [ms] 0.00 |Aways

for torque control

Torque filter
time constant
for position and

speed control mode.

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

Set PA1_94 at 0 to allow manual settings.

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
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PA1_61to 67 Second gain settings

No. Name Setting range szflikélt Change
0: Position deviation (x10)
1: Feedback speed
. : 2: Command frequency
61 | Gain changing factor (position control)/command speed 1 Always
(speed contorl)
3: External switch (use CONT signal)
62 |Gain changing level 1 to 1000 (in increments of 1) 50 Always
63 |Gain changing time constant |0 [ms] to 100 [ms] (in increments of 1) 1 Always
64 |Position loop gain 2 30 [%] to 200 [%)] (in increments of 1) 100 Always
65 |Speed loop gain 2 30 [%] to 200 [%] (in increments of 1) 100 Always
. L o o1 i
66 Speed loop integration time 30 [%] to 200 [%] (in increments of 1) 100 Always
constant 2
67 |Feed forward gain 2 30 [%] to 200 [%)] (in increments of 1) 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].
The timing chart of each signal is shown below.

!
Feedback speed

y Gain changing level (PA1_62)

i > 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 I.oop. 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
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If external switch is selected as a gain changing factor, changeover to the second gain occurs during
OFF-to-ON transition as shown on the last page. 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_70to 76 Notch filter settings

No. Name Setting range szflitgt Change
70 Automatic notch filter O Disable 1: E.nable_ 1 Always
selection 2: Enabled(Only notch filter 1 is auto)
71 | Notch filter 1, frequency 10 [Hz] to 4000 [HZz] (in increments of 1) | 4000 | Always
72 |Notch filter 1, attenuation 0 [dB] to 40 [dB] (in increments of 1) 0 Always
73 |Notch filter 1, width O0to3 2 Always
74 | Notch filter 2, frequency 10 [Hz] to 4000 [HZ] (in increments of 1) | 4000 | Always
75 |Notch filter 2, attenuation 0 [dB] to 40 [dB] (in increments of 1) 0 Always
76 | Notch filter 2, width Oto3 2 Always

Specify to suppress resonance of the mechanical system. Resonance points at up to five locations can
be suppressed by combining with settings PA4_51 to PA4_59. By setting the automatic notch filter
selection to 1 (enabled), the notch filter is automatically adjusted to the optimum value to suppress
resonance at up to 2 locations.

Parameters automatically adjusted in this case include PA1_71 to _76. Values are stored in the
EEPROM every 10 minutes.
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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'y
Gain
(dB] (b) Depth
A 4
P
(c)iWidth
- $
Frequency [HZz] (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 0dB to disable the notch filter.)

The notch filter is :ﬁgl\/azt: ;Sr?c?iirr:/c; ain The notch filter functions to
added to the Y gain. eliminate the resonance point.
resonance point./ ::
A \‘\‘
Attenuation 47"."_,
Width
N
Frequency

(4) Approximate reference value
Refer to the table below for the approximate reference value.

Frequency [HZz] 200 500 700 1000
Attenuation [dB] -5 -10 -15 -20
Width 2,3

Control Gain and Filter Setting Parameters 3-21




CHAPTER 3 PARAMETER

PA1_77 to 86 Vibration suppressing control settings

. Default
No. Name Setting range value Change
Vibration suppressing function selection 0: Terminal setting  1: Learning
77 2:1Q area 0 Always
3: 2 point simultaneous setting
78 Vibration suppressing anti resonance frequency 0 1. [Hz] to 300.0 [Hz] 300.0 | Always
(in increments of 1)
79 leratlpn suppressing wor.kplece inertia ratio 0 0 [%] to 80 [%] (in increments of 1) 0 Always
(vibration suppressing antiresonant frequency)
80 Vibration suppressing anti resonance frequency 1 1. [Hz] to 300.0 [Hz] 300.0 | Always
(in increments of 1)
81 leratlpn suppressing worlkplece inertia ratio 1 0 [%] to 80 [%](in increments of 1) 0 Always
(vibration suppressing antiresonant frequency)
82 Vibration suppressing anti resonance frequency 2 1. [Hz] to 300.0 [Hz] 300.0 | Always
(in increments of 1)
Vibration suppressing workpiece inertia ratio 2 0 [%] to 80 [%]
83 N . . L 0 Always
(vibration suppressing antiresonant frequency) (in increments of 1)
84 Vibration suppressing anti resonance frequency 3 1. [Hz] to 300.0 [Hz] 300.0 | Always
(in increments of 1)
85 leratlpn suppressing worlkplece inertia ratio 3 0 [%] to 80 [%] (in increments of 1) 0 Always
(vibration suppressing antiresonant frequency)
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 [HZz] (factory shipment setting) to disable vibration suppressing control function.

Set PA1_77 (Vibration suppressing function selection) at 1 (Learning) 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 1.5s or longer stopping time.

Vibration suppressing workpiece inertia ratio 0 (vibration suppressing antiresonant frequency) sets the
inertia of vibrations produced by the arm, etc. as a percentage of the inertia for the entire workpiece.
The enabled parameter is selected through the CONT input signal as shown in the table below.

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

By setting PA1_77 (Vibration suppression function selection) to “3” (2 point simultaneous setting), two
anti resonance frequencies can be applied simultaneously.

The anti resonance frequencies that become enabled when this function is used are fixed at PA1_78
(Vibration suppressing anti resonance frequency 0) and PA1_80 (Vibration suppressing anti resonance
frequency 1), and the vibration suppressing anti resonance frequency selected with CONT input signal
becomes disabled.
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e If using “2 point simultaneous setting”, be sure to change the “Vibration suppressing anti
‘\f\Note resonance frequency 0 and 1” settings while the motor is stopped.
7 | An unexpected operation may occur if changed while the motor is rotating.

For details of vibration suppressing control, refer to "Section 4.9 Special Adjustment (Vibration
Suppression)."

PA1_87 Model torque filter time constant

No. Name Setting range Dveaflilélt Change
87 |Model torque filter time constant | 0.00 [ms] 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.

PA1_88 Position loop integration time constant
PA1_89 Position loop integration limiter

No. Name Setting range ?gli:lt Change

88 Position loop integration time 1.0 [ms] to 1000.0 [ms] o Always
constant

89 |Position loop integration limiter |0 [r/min] 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 szfliilt 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/PIl automatic change selection

No. Name Setting range szflilélt Change
91 |P/PI automatic change selection 0: Disable 1: Enable 0 Always

The speed adjuster switches to P (proportional) or PI (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 speed

Reference value level or less PI1 control
External signal switch ON P control
(CONT signal switch) OFF Pl 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 szflitélt Change

92 |Friction compensation: speed range 0.1 [r/min] to 20.0 [r/min] 10.0 Always
it ion: i (s 0

93 \ljz?lttleon compensation: torque setting 0 [%] to 50 [%] 0 Always

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) to between 1.0 [r/min] and 10.0 [r/min].

Set the torque equivalent to the dynamical friction (coulomb friction) for PA1_93 (Coulomb friction
torque for friction compensation).

Friction compensation is disabled when PA1_93 (Coulomb friction torque for friction compensation) is
set to “0”.

PA1 94 Torque filter setting mode

No. Name Setting range D\glilélt Change
Torque filter setting mode |0: Do not configure the torque filter
94 automatically in auto tuning. y AlWavs
1: Configure the torque filter automatically in ¥
auto tuning.

This parameter is enabled under position and speed control.

Select either to automatically set the torque filter automatically or not during auto tuning operation.

Set at 0 (not set automatically) to manually specify PA1_59 (torque command filter) without relations to
the setting of PA1_13 (tuning mode selection).

Set at 1 (set automatically) to automatically adjust inside the amplifier in other than the manual tuning
mode.
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PA1_95 Model torque calculation selection, speed observer selection

. Default
No. Name Setting range value Change
Setting Model torque Speed observer
calculation
Model torque - -

95 calculation selection, ? Iélsaslle g!saz:e 3 AlWavs
speed observer nab'e Isav’e y
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 ?/(;fliilt Change
96 |Speed limit gain for torque control 0.0t0 50.0 10.0 |Always

This parameter is enabled when performing torque control and PA4_21 (torque control speed limit
method) is set to "1" (older model compatibility).

If the rotation speed exceeds the speed limit value when performing torque control, the command
torque is lowered to bring the rotation speed near the setting 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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3.4 Automatic Operation Setting Parameters

= Parameters marked "O" in the "Power" field are enabled after the control power is turned
‘\f\Note off then turned on again. (Check that the keypad (7-segment display) of the servo
| amplifier is unlit when the control power is turned off.)

3.4.1 List (PA2_0OD)

No Control mode Record of
P Aé Name Default value Power reference
- Position | Speed | Torque value
09 hReve;rse traveling unit amount for 0 ) o ) )
oming

14 |Home position shift unit amount 0 - O - -
15 Deceleration operation for creep 0 o o ) )

speed
25 Software OT selection/Position 0 o o o )

command format

Parameters marked "O" in the table are enabled in the corresponding control mode.

3.4.2 Description of Each Parameter

PA2 09 Reverse traveling unit amount for homing

No. Name Setting range ?/zflité” Change
og |Reverse traveling unit 0 to 2000000000 [unit amount] 0 | Aways
amount for homing

These are not necessary setting items. This function is valid only when the Homing method is 9 or 10,
13, 14.

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 is determined by 6091H: Gear ratio.

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.
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PA2_14 Home position shift unit amount

No. Name Setting range szflilélt Change
14 |Home position shift unit 0 to 2000000000 [unit amount] 0 | Aways
amount
Specify the distance (traveling amount) from the reference Home position shift unit amount

signal for shift operation to the home position.

;
/4

Home position Reference signal for
shift operation

Homing method (6098H) Reference signal for shift
operation
1-14 Z-phase
19-20 Home position LS
33, 34 Z-phase
35, 37 -
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PA2_15 Deceleration operation for creep speed

No. Name Setting range szflilélt Change
15 Deceleration operation for 0: Reverse rotation is disabled 0 Power
creep speed 1: Reverse rotation is enabled

These are not necessary setting items. This function is valid only when the Homing method is 3 to
14,19, or 20.

Specify 1 (reverse rotation enable) 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
signal for homing (deceleration starting signal).

(1) Homing speed (homing direction after (2) Homing creep speed (3) Homing creep speed (homing direction
reference signal detection) (reverse) after reference signal detection)

Reference signal for shift Reference signal for shift Reference signal for shift
operation operation operation

(1)Homing speed
(3) Homing creep speed

(2) Homing creep speed

N\ S~
: Time

Reference signal for

homing ofFf | _[oFF |_JoFF| [ oFF
ON ON  ON
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PA2_ 25 Software OT selection/Position command format

No. Name Setting range Default value |Change
Software OT A
25 |selection/Position 0: Disable, endless 0 Power

1: Enable, normal PTP
command format

(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

» Feedback position

Min. position limit Max. position limit
(607DH_01H) (607DH_02H)

Position command format

This function is enabled when performing pp control, and offers compatibility with VV type and LS
type positioning operation. This should normally be set to “1” (Normal PTP).

Endless: Repeated rotation is possible in the same direction.

The position is preset each time pp control starts, and all Target Positions (607AH) are handled as
INC.

Normal PTP: Operation is performed in the -2000000000 to 2000000000 [unit amount] range."
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3.5 Extended Function Setting Parameters

e Parameters marked "O" in the "Power" field are enabled after the control power is turned
‘\f\Note off then turned on again. (Check that the keypad (7-segment display) of the servo
= |amplifier is unlit when the control power is turned off.)

3.5.1 List (PA2_0OD)

No. Control mode Record of
PA2_ Name Default value |Power Position| Speed | Torque ref/earlir;ce
56 |Speed limit selection 0 O O @) @)
57 |Torque limit selection 0 O O O -
350: GYB
60 |Third torque limit 300: other - O O -
than GYB
61 |Servo ON = OFF operation sequence 0001 O O O O
62 |Action sequence at alarm 0000 O O O O
63 Action sequence at main power supply OFF, 2000 o o o 0
OT detection
64 |Torque keeping time to holding brake 0.00 - O O O
65 |Braking resistor selection 1 @) O O O
66 |Flying start selection in speed control 0 O — O -
67 |Alarm detection at undervoltage 1 O O O O
68 [Main power shutoff detection time 35 O O O O
69 |Deviation detection overflow value 15.0 — O — -
70 |Overload warning value 50 - O O O
72 |ID-Selector value offset 0 O O O O
74 |Parameter write protection 0 - O O O
78 |Display transition at warning detection 0 O O O O

80 |Parameter in RAM 1
81 [Parameter in RAM 2
82 |Parameterin RAM 3
83 |Parameter in RAM 4
84 |Parameterin RAM 5

o
@)
@)
@)
@)

0 O O O O
85 |Parameter in RAM 6
89 |Sequence test mode: mode selection 0 O O O O
90 |Sequence test mode: encoder selection 4 O O O O
91 |Position command delay time 0.000 - @) @) O
92 |EtherCAT extension 0 O O O O

Parameters marked O in the table are enabled in the corresponding control mode.
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Description of Each Parameter

PA2 56 Speed limit selection

No. Name Setting range D\Zﬁ:ﬂ Change
56 |Speed limit selection 0 Parametgr . . 0 Power
1: Communication setting

Select the method for applying speed limiting.
If the setting is 0, the reference value of PA1_25 - PA1_26 (maximum rotation speed) is the speed limit.
If the setting is 1, the speed limit value set at Profile max velocity (607FH) is applied.

PA2 57 to 60 Torque limit settings

No. Name Setting range Default value |Change
57 | Torque limit selection O Parametgr . . 0 Power
1: Communication setting
GYB: 0 [%] to 350 [%] GYB: 350 [%]
60 |Third torque limit Other than GYB: 0 [%] to 300 [%] Other than GYB: | Always
300 [%]

The enabled torque limit is described below.

(1) When performing normal operation

The torque limit values are as follows based on the PA2_57 (Torque limit selection) setting.

If setting = 0: PA1_27 (Forward rotation torque limit), PA1_28 (Reverse rotation torque limit)

If setting = 1: 60EOH (Positive torque limit value), 60E1H (Negative torque limit value)

(2) Third torque limit value

This parameter is valid when performing position control or speed control.

The setting value for this parameter will be the torque limit value under the following conditions.

Deceleration stop (if Quick stop option code (605AH) = 3 or 7) by setting Forced stop (EMG)
to OFF

Rapid deceleration stop with + over travel (+OT) set to OFF

Deceleration stop (if Fault reaction option code (605EH) = 3) following occurrence of minor
fault alarm

Deceleration stop with halt (Halt option code (605DH) = 3)
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PA2_61to 63 Action sequence settings

Default
No. Name Setting range Change
value
61 Operating sequcjnce 0000 to 0011 0001 Power
when servo-on = OFF supply
62 |Action sequence at alarm 0000 to 1011 0000 Power
supply
Action sequence at main power Power
63 supply OFF, OT detection 0000 to 3011 2000 supply
Set the action status when decelerating and stopping under each condition.
This parameter selects functions for each digit.
Digit 4 3 2 1
L [ ]
PA2_61 PA2_62 PA2_63

Stop sequence at
servo-on OFF

0: DB

1: Free-run

Stop sequence at
alarm

0: DB

1: Free-run

Stop sequence at main
power shutoff

0: DB

1: Free-run

Deceleration sequence
at servo-on OFF

Deceleration sequence
at major failure alarm

Deceleration sequence
at main power shutoff

0: DB 0: DB 0: DB
1: Free-run 1: Free-run 1: Free-run
Not used Not used Not used

(No possible to set
value other than 0.)

(No possible to set
value other than 0.)

(No possible to set
value other than 0.)

e DB: Dynamic brake

Not used
(No possible to set
value other than 0.)

Deceleration sequence
at minor failure alarm
0: DB

1: Free-run

Deceleration sequence
at OT detection

2: Rapid deceleration
3: Deceleration time

When using the DB, Use under the following conditions.

Usage frequency = once every 10 minutes

Usage count = within 1,000 times

¢ Rapid deceleration: The motor will decelerate at the deceleration torque set for PA2_60 (third
torque limit).
(However, the above torque may not be achieved depending on the load conditions.)

e Deceleration time: The motor decelerates based on the deceleration time set for Quick stop
deceleration (0x6085).

The STO operation is based on the operation setting when PA2_61 servo-on is OFF.
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PA2_64 Torque keeping time to holding brake

No. Name Setting range D\glilélt Change
64 |Torquekeepingtimeto 14 o4 (o116 9.99 [s] 0.00 |Always
holding brake ' ' '

Assign the "brake timing (function No. 14)" signal to the output signal.

The reference value for this parameter is the delay time to free run when the FSA status changes from
Operation Enabled to output stopped.

Specify a time larger than the one taken from excitation of the brake to actual brake application.

The brake timing signal turns off when the status changes to output stopped.

PA2_65 Braking resistor selection

No. Name Setting range ?gligt Change
65 |Braking resistor selection 0:None 1 Power
1: Internal resistor 2: External resistor

Select the braking resistor.

If the reference value is 1, the temperature of the braking resistor is calculated inside the amplifier and
monitored as a regenerative thermal value. 100 [%] indicates an overheated internal braking resistor
(RH1).

To install an external braking 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 braking resistor
overheat (function No. 34).

Because of a normally closed contact, shutoff indicates an overheated external braking resistor (RH2).
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PA2_66 Flying start selection in speed control

No. Name Setting range D\glilélt Change
66 Flying start selection in O No_flylng start 0 Power
speed control 1: Flying start

The parameter is enabled under speed control.

If servo-on turns on during free run operation, the speed at that timing is used, and acceleration begins
from that speed.

If the control power of the servo ampilifier is turned off, the dynamic brake is applied, causing sudden
stop.

The speed at the timing of control power-on is not picked in this case.

PA2_67 Alarm detection at undervoltage

No. Name Setting range ?glilélt Change
Alarm detection at 0: No detection
undervoltage 1: Detection (main circuit undervoltage:
67 detection when power restored) 1 Power
2: Detection (main circuit undervoltage:
detection when power turned off)
Select whether or not to detect alarms when undervoltage is detected.
The detected alarms include control power undervoltage and main power undervoltage.
PA2_ 68 Main power shutoff detection time
. Default
No. Name Setting range value Change
68 Main powgr shutoff 35 [ms] to 1000 [ms] 35 Power
detection time

Specify the time for detecting shutoff of the main power. Power supply phases to be detected are L1
and L2.

The AC power is detected.

If power is restored after the time specified in this parameter elapses after the main power turns off with
servo-on turned on, a main circuit power undervoltage alarm (LVP) occurs.

Avoid repeating turning on or off frequently in a short time.

However, if power is restored after the time specified in this parameter and 1 [s], no alarm is detected.
To supply DC power, set at 1000 [ms]. If this is the case, the detection function is canceled.

To supply AC power, leave the default value unchanged in regular cases.
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PA2_69 Deviation detection overflow value

Default

No. Name Setting range value

Change

69 Deviation detection 0.1 [rev] 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 D\glilélt 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 8 CHARACTERISTICS."

PA2_72 |D-Selector Value offset

No. Name Setting range Default value |Change

72 |ID-Selector value offset |0 to 65535 0 Power

This offset is added to ID-Selector value set with the rotary switch on the front of the ALPHA?7.
Consequently, the actual ID-Selector value is expressed with the following equation.

ID-Selector value = Front rotary switch setting + PA2_72 setting value

PA2 74 Parameter write protection

No. Name Setting range szfliilt Change
74 | Parameter write protection |0: Write enable 1: Write protect 0 Always

Specify parameter write protection.
When set to “1”, parameter editing at PC Loader is prohibited. While set to “1”, PC Loader is able to
rewrite this parameter only.

PA2_78 Display transition at warning detection

No. Name Setting range szfliilt Change
78 D|splgy tran3|t|pn at 0: Nq tran_smon 1: Transition to 0 Power
warning detection warning display

Set whether a warning is displayed at the keypad on the front panel of the amplifier when a "cooling fan
life expiration," "main circuit capacitor life expiration”, "low battery voltage", overload warning, or over
travel (OT) warning content is detected.
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PA2 80to 85 Parameterin RAM 1to6

No. Name Setting range D\Zﬁ:ﬂ Change
80 |Parameter in RAM 1

81 |Parameter in RAM 2

82 |Parameter in RAM 3 0: No designation 0 Power
83 |Parameter in RAM 4 1 to 399: Parameter No.

84 |Parameter in RAM 5

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 to 99, 101 to 199 = PA2_1 to 99, 201 to 299 = PA3_1 to 99, 301 to
399 = PA4_1t099

PA2_89 and 90 Sequence test mode: Mode selection and encoder selection

No. Name Setting range ?glilélt Change

89 Sequence test mode: 0: Normal mode 0 Power
Mode selection 1: Sequence test mode

go |Sequence test mode: 4: 24 bit 4 | Power
Encoder selection

PA2_89 (sequence test mode):
When Sequence test mode: Function selection is set to “0”, sequence test mode is started
from PC Loader. Turn the power off then on again to return to normal mode.
Specify the encoder bit according to the type of the servomotor.
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.
In sequence test mode, the servo amplifier keypad flashes (once every 2 seconds.)
PA2_90: Specify the parameter according to the connected motor encoder bit.

* Sequence test mode does not support the functions of safety options (WSU-ST1) and full-closed
control.

When the sequence test mode is executed while the full-state control is enabled, it operates in
semi-closed control.
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PA2_91 Position command delay time

Default

No. Name Setting range Change
value

91 E’ﬁzt'o” command - delay| g 544 1ms] to 12.000 [ms] 0.000 | Always

Sets the time from the point a position command is sent from the controller to the servo amplifier in
CSP mode until issuance of the position command is complete.

If set to 0.000 [ms], the Interpolation time (60C2) value will be valid.

When setting the command delay time with this parameter, take the communication cycle and master

jitters into consideration when doing so.

PA2_92 EtherCAT extended function

No. Name Setting range Default Change
value

92 Ether_CAT extended See table below. 0 Power

function supply

PA2_92 is expressed in binary notation, and the various function selections are assigned to each
bit.

Bit 7 0
Default value: 00000000'B (binary) = 00'D (decimal)
e Bit 0: Configured station alias setting
Not used

B Configured station alias setting (bit 0)

If bit 0 is “1”, set the ID-Selector value set with the front rotary switch and PA2_72 for the ESC
register Configured station alias (0012h) when transitioning from Init to Pre-OP.

If bit 0 is “0” (default value), the SlI area (0004h) value is set for Configured station alias.

If using with this bit set to “1”, it is necessary to pass EEPROM access permission from the master
to ALPHA7 when transitioning from Init to Pre-OP. Caution is advised.
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3.6

Input Terminal Function Setting Parameters

(N ote

Parameters marked "O" in the "Power" field are enabled after the control power is turned
off then turned on again. (Check that the keypad (7-segment display) of the servo
amplifier is unlit when the control power is turned off.)

3.6.1 List (PA3_ D)
No Control mode Record of
p A3. Name Default value | Power reference
- Position | Speed | Torque value
01 |CONT1 signal assignment
02 |CONT2 signal assignment
03 |CONT3 signal assignment 162
04 |CONT4 signal assignment escrinti
) 9 Description of o o o o
05 |CONTS5 signal assignment Each
Parameter
06 |CONTS6 signal assignment
07 |CONTY signal assignment
08 |CONTS8 signal assignment
25 | CONT signal inversion 000000 O O O O
26 |CONT always ON 1
27 |CONT always ON 2
28 |CONT always ON 3 0 O O O O

CONT always ON 4

CONT always ON 5

Paremeters marked "O" in the table are enabled in the corresponding control mode.
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3.6.2 Description of Each Parameter

PA3 01to 08 CONT signal assignment

No. Name Setting range Default value Change

01 |CONT1 signal assignment 49

02 |CONT2 signal assignment

03 |CONTS signal assignment

: - Select from CONT
04 |CONT4 signal assignment | gjgnal assignment

05 |CONTS5 signal assignment | functions (see next
page).

Power
supply

06 |CONT®6 signal assignment

07 |CONTY7 signal assignment

oO|lo|o|oo|Oo|O | O

08 |CONTS8 signal assignment

(1) Input terminal (CONT input signal) list
Select the input terminal function assigned to the CONT signal in the table below.
The “No.” and the function “Name” have one-on-one relationship. To set a function, set the
corresponding “No.” in the CONT1 to CONT8 signal assignment.
Set input signals from sequence input/output (CN1) to CONT1 to CONTS.
For details of each function, refer to "CHAPTER 2 WIRING."

Sequence input signals
Signals assignable to CONT1 to 6 (sequence input terminal)

No. Function
6 Home position LS [LS]

7 +0T

8 -OT

10 Forced stop [EMG]

34 External regenerative resistor overheat

49 Interrupt input (Touch Probe 1)

59 Interrupt input 2 (Touch Probe 2)

Signals assignable to CONT7, CONT8 (communication)

No. Function
16 Position preset

17 Servo response change

29 P action

54 Free run

57 Anti resonance frequency 0

58 Anti resonance frequency 1

82 Full-closed control disabled

83 Clear external/motor deviation

84 Accumulated pulse clear
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(2) Connector pin layout
The pin layout of each signal is shown in the figure below.
Signals to which used functions are assigned are CONT1 to CONT®6.

1 COMOUT 8 CONT1
2 COMIN 9 CONT2 ~ A
3 CONT5 10 N.C ©
4 CONT4 11 N.C D

5 CONT3 12 N.C o

Y

6 OUT1 13 N.C
7 CONT6 14 ouT2

PA3 25 CONT signal inversion

No. Name Setting range Default | Change
value

25 |CONT signal inversion 000000 to 111111 000000 zfr‘)"s;
Set if wishing to invert the status (ON/OFF) of signals input to sequence input terminals CONT1 to
CONTS6.
This parameter selects functions for each digit, and by setting 1 for each digit, the input signal logic is
reversed.

Digit 6 5 4 3 2 1
Pas2s | | [ | | | |

I—Contact‘l signal inversion
0: Do not invert
1: Invert

Contact2 signal inversion
0: Do not invert
1: Invert

Contact3 signal inversion
0: Do not invert
1: Invert

Contact4 signal inversion
0: Do not invert
1: Invert

Contact5 signal inversion
0: Do not invert
1: Invert

Contact6 signal inversion
0: Do not invert
1: Invert
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PA3_26to 30 CONT always ON 1to 5

No. Name Setting range Default Change
value
26 |CONT always ON 1
27 |CONT always ON 2
Specify the number corresponding to
28 |CONT always ON 3 desired function (0 to 58) 0 Power
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.

B The functions that cannot be set with a contact A signal are interrupt input and interrupt
input 2.

Functions that may not be specified with a normally closed signal include forced stop and external
braking resistor overheat. (Functions that can be specified with a normally closed signal are +OT
and -OT.)

The signal assigned to CONT input signal can be also assigned to CONT always enabled setting
redundantly.
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3.7 Output Terminal Function Setting Parameters

(N ote

Parameters marked "O" in the "Power" field are enabled after the control power is turned
off then turned on again. (Check that the keypad (7-segment display) of the servo
amplifier is unlit when the control power is turned off.)

3.7.1 List (PA3_0OD)
No. Default Control mode Record of
Name Power reference
PA3_ value Position | Speed | Torque value
51 |OUT1 signal assignment
52 |OUT2 signal assignment
53 |OUT3 signal assignment
54 | OUT4 signal assignment
55 | OUTS signal assignment 4792
56 |OUTG6 signal assignment Description o o o o
57 |OUTY7 signal assignment of Each
58 |OUTS signal assignment Parameter
59 |OUT9 signal assignment
60 |OUT10 signal assignment
61 |OUT11 signal assignment
62 |OUT12 signal assignment
72 | OUT signal inversion 00 O O O O
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/Monitor 2 output form 0 - O O O
89 Feedback speed sampling time 1 ) o o o

for monitor

Paremeters marked "O" in the table are enabled in the corresponding control mode.
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3.7.2 Description of Each Parameter

PA3 51to 60 OUT signal assignment

No. Name Setting range Default value Change
51 |OUT1 signal assignment 0
52 |OUT2 signal assignment 0
53 |OUT3 signal assignment 0
54 | OUT4 signal assignment 0
55 |OUTS5 signal assignment 0
56 |OUTS signal assignment |Select from OUT signal 0 Power
assignment functions
57 |OUTY7 signal assignment | (see next page). 0 supply
58 |OUTS8 signal assignment 0
59 |OUT9 signal assignment 0
60 |OUT10 signal assignment 0
61 |OUT11 signal assignment 0
62 |OUT12 signal assignment 0
(1) Output terminal (OUT input signal) list
Select the input terminal function assigned to the OUT signal in the table below.
The “No.” and the function “Name” have one-on-one relationship.
To set a function, set the corresponding “No.” in OUT1 to OUT12.
For details of each function, refer to "CHAPTER 2 WIRING."
List of functions that can be set
No. Function No. Function
1 Operation prep. complete [RDY] 40 Home position LS detection
2 In-position [INP] 41 Forced stop detection
11 Speed limit detection 45 Battery warning
14 Brake timing 46 Life expectancy warning
16 Alarm detection (contact a) 47 Synchronization complete
20 OT detection 48 Full-closed control in progress
22 Homing complete 49 External/motor deviation over forecast
23 Deviation zero 75 Position preset complete
24 Speed zero 76 Alarm detection (contact b)
25 Speed arrival 86 Interference detection
26 Torque limit detection 89 Function safety SS1
27 Overload warning 90 Function safety SLS
28 Servo ready 91 Digital Output 1*
38 +OT detection 92 Digital Output 2*1
39 -OT detection

*1: Digital Output can be assigned to OUT1/OUT2 only.
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(2) Connector pin layout
The pin layout of each signal is shown in the figure below.

Signals to which used functions are assigned are OUT1 to OUT2.

1 COMOUT 8 CONT1
2 COMIN 9 CONT2 S —
O
3 CONT5 10 N.C
4 CONT4 11 N.C D
5 CONT3 12 N.C
S B
6 OUT1 13 N.C
7 CONT®6 14 OuUT2
PA3_72 OUT signal inversion
No. Name Setting range Default Change
value
. . . Power
72 | OUT signal inversion 0000000000 to 1111111111 0000000000 supply

Set if wishing to invert the status (ON/OFF) of signals output from sequence output terminal (OUT1 to
OuUT10).
Parameter PA3_72 (OUT signal inversion) selects functions for each digit for OUT1 to OUT10.

By setting 1 for each digit, the output signal logic is reversed.

Digit

2

]

0: Do not invert
1: Invert

OUT2 signal inversion

0: Do not invert
1: Invert
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PA3 81 to 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 amount/pulse].
5: Position deviation 1/10 [unit amount].
6: Position deviation 1/100 [unit amount].
8: Speed deviation. 9: Motor current.

10: Effective torque. 11: DC link voltage.

Monitor 1 signal
81 .
assignment

Monitor 2 signal

82 . t 12: OL thermal value. 3 Always
assighmen 13: Braking resistor thermal value.
14: Power (W).
15: Motor temperature. 16: Command speed (filtered)
17: Forced output
83 |Monitor 1 scale +2.0 [V] to £100.0 [V] 7.0 | Always
84 | Monitor 1 offset -50 to 50 0 Always
85 |Monitor 2 scale +2.0 [V] to £100.0 [V] 6.0 | Always
86 |Monitor 2 offset -50 to 50 0 Always
0: Monitor 1 (both voltage output) / Monitor 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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B Monitor 1/2 signal assignment

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

4: Position deviation

5: Position deviation (1/10)

6: Position deviation (1/100)

Difference (deviation) between position
command and position feedback

Output voltage corresponding to
1000 [unit amount]

Output voltage corresponding to
10000 [unit amount]

Output voltage corresponding to
100000 [unit amount]

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

Output voltage to 100 [%]

13: Braking resistor thermal
value

Load factor of braking resistor

Output voltage to 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

17: Forced output

Arbitrary voltage between -11 [V] and +11
[\

Voltage value set in PA3_83 and PA3_85

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]
+1000 4 :
A X
1 / 6000 x 11
100.0
) >
660 {6000 Rotation speed [r/min]
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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 0 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 swing on both sides or swing on a single side for the signal, scale and offset
assigned to the monitor 1 [MON1] and monitor 2 [MON2] terminals.

Monitor 1 terminal (swing on both sides) Monitor 1 terminal (swing on single side)
Output voltage
A 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.

B Resolution of monitor 1/2 output

The resolution is 14 bits (16384) at the full scale (between -12.5 [V] and +12.5 [V]).

The resolution (*) is 1.5 [mV] (-12.5 to +12.5) [V]/2'4).

* While the maximum or minimum output voltage is £11 [V], £12.5 [V] is used for the calculation of
the resolution.

PA3_89 Feedback speed sampling time for monitor

No. Name Setting range D\gli:lt Change
Feedback speed 0: 50 [us] 1: 100 [us] 2: 200 [us],

89 |sampling time for 3:400 [us] 4:800 [us] 5:1.6[ms], 1 Always
monitor 6: 3.2 [ms] 7:6.4 [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.
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3.8 Extension Function 2 Setting Parameters

_————|Parameters with "O" in the parameter list "Power supply" column are enabled by turning
"\f\NOte OFF the control power and then turning it back ON (ensure that servo amplifier keypad
T |(7-segment display) is OFF when the control power is OFF).

3.8.1 List (PA4_0OD)

3 Control mode Record
P’:ifi Name Default value SPL?W?r » Full- refe?efznce
- PPYY |Position|Speed|Torque|ciosed
value
350: GYB
01 |Interference detection level 300: other than| - O O - O
GYB
02 |Interference detection return amount 0 - O - - O
03 |Interference detection return speed 500.00 - O - - O
04 Interference detection LPF time 20.0 ) o o )
constant
05 Interference detection HPF time 100.0 ) o o )
constant
06 |Enable/disable interference detection 0 - O O -
10 Enaple/disable SEMI F47 compatible 0 o o o o
function
11 Functi.on safety amplifier operation 00 o o o o o
selection
6000.00
(GYS and GYB
750W or less)
12 |Function safety SLS speed limit value 5000.00 - O O O O
(GYS 1kW or
more)
3000.00 (GYG)
21 |Torque control speed limit method 0 O - - O -
32 |Full-closed system setting 0000 O - - - O
35 |Full-closed LPF time-constant 1.0 - - - - O
36 External/motor deviation over detection 25600 ) ) ) ) o
value
37 External/motor deviation over forecast 12800 ) ) ) ) o
value
38 Frequency divider eromlnatpr for 100 ) } } ) o
external/motor deviation monitor
51 |Notch filter 3 frequency 4000 - O O - O
52 |Notch filter 3 attenuation 0 - O @) - O
53 |Notch filter 3 width 2 - O O - O
54 |Notch filter 4 frequency 4000 - ©) O - O
55 |Notch filter 4 attenuation 0 - O O - O
56 |Notch filter 4 width 2 - O O - O
57 |Notch filter 5 frequency 4000 - O O - O

O mark in the table is a parameter that is enabled in each control mode.
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Control mode Record
No. Name Default value Power Full- of
PA4_ supply|Position(Speed|Torque|joseg|reference
value
58 |Notch filter 5 attenuation 0 - O O - O
59 |Notch filter 5 width 2 - O O - O
60 |Cogging torque compensation 0 - O O - O
61 |Tuningless function Enable/disable 0 O O O - O
62 |Tuningless level 4 - ©) ©) - O
63 |Tuningless load level 3 - O O - O
64 New vi_bration suppressing damping 0 } o ) } o
coefficient
65 New_vibra_ntion suppressing workpiece 40 ) o ) ) o
inertia ratio
O mark in the table is a parameter that is enabled in each control mode.
3.8.2 Description of Each Parameter
PA4 01to 06 Interference detection function settings
No. Name Setting range Default value | Change
GYB: 350 [%]
- 0, 0,
01 |Interference detection level gg'o%é?]tthoaﬁ-sg E"f } t0 300 [%] other than Always
no L °l"| GYB: 300 [%]
Interference detection return .
02 0 to 2000000000 [unit amount] 0 Always
amount
GYS, GYB 750W or less: 0.01 to
Interference detection return 6000.00 [r/min]
03 speed GYS 1kW or more: 0.01 to 500.00 Always
P 5000.00 [r/min]
GYG: 0.01 to 3000.00 [r/min]
04 |Interference detection LPF | 4, 500 0 [ms] 20.0 Always
time constant
05 |Interference detection HPF 1 4, 500 ¢ [mg 100.0 Always
time constant
os |Enable/disable interference | yioapie 1: Enable 0 Always
detection

The servo amplifier detects disturbance torque caused by a collision (interference) with the machine

end or other axes, and retracts the motor automatically in the direction of no interference.

This function is used if wishing to minimize damage to the machine caused by collisions.

[PA4_01: Interference detection level]

Set the torque level used for detecting collisions.

Collisions can be detected quickly by setting a small value, however, collisions may be mistakenly

detected if set to small.
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[PA4_04: Interference detection LPF time constant, PA4_05: Interference detection HPF time constant]
Set the filter time constant for extracting disturbance torque from the command torque.
Collisions can be detected quickly by setting a small value, however, collisions may be mistakenly
detected if set to small.

[PA4_02: Interference detection return amount, PA4_03: Interference detection return speed]
Set the return amount and speed following interference detection.

The acceleration/deceleration time at this time is based on the PA1_37 to 38: Acceleration/

deceleration time settings.
If in speed control mode, the return operation following interference detection is not performed.

Collision

Collision occurrence

(2)
Speed — PA4_02: Interference

detection return value

(1) (©)]

/

PA4_03: Interference detection return speed

—_—
Time

[How to return to regular operation]
If the interference detection function is triggered and the servomotor has retreated in the direction
of no interference, normal operation will be possible after the interference detection turns OFF.

However, one of the operations indicated in the following table will be required to recover normal

operation.

Recovery method

¢ Restart the servo amplifier.
e Switch to the servo-off state.
e Change Controlword (6040H) Fault reset (bit 7) from “OFF” to “ON”.

In pp or hm mode, in addition to the above, operation is resumed by turning Controlword (6040H)
bit 4 (New set-point (pp), Homing operation start (hm)) from OFF to ON.
However, the status prior to interference detection is not retained, and operation is performed with

the status at the time of recovery as the initial status.
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PA4 10 Enable/disable SEMI F47 compatible function

No. Name Setting range Default Change
value

10 Enable/.dlsable SEMI F47 0: Disable, 1: Enable 0 Power

compatible function supply

This setting ensures compatibility with the SEMI F47 standard.
By setting this parameter to “1: Enable”, the control power undervoltage alarm level and main power
shutoff detection time will be changed, allowing operation stoppages due to alarms to be circumvented,

and operation to be continued.

* The main power supply is a three-phase power supply, and is compatible with no loads and light
loads. This parameter is not applicable for use with single-phase power supplies.
* When set to "1: Enable", the settings of PA2_68 (Main power shutoff detection time) are disabled.

* Be sure to carry out a detailed check for the SEMI F47 standard on the actual customer’s equipment.
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PA4 11to 12 Function safety operation settings

No. Name Setting range szfliilt Change
11 Functlgn safety gmpllfler 00 to 11 00 Power
operation selection supply
GYS,
GYB
GYS, GYB 750W or less: 0.0110 6000.00 | "oov!
. [r/min] i
12 |Function safety SLS speed | 5y 1w or more: 0.01 to 5000.00| 8990:00 | Ajavs
limit value - GYS 1kwW
[r/min] or more:
GYG: 0.01 to 3000.00 [r/min] 5000 00‘
GYG:
3000.00
Use this parameter only if using the servo amplifier in combination with the function safety module
(WSU-STH1).

Set this parameter if wishing to automatically bring the motor to a decelerated stop or limit the motor
speed at the servo amplifier when the SS1 (Safety Stop 1) function or SLS (Safety-Limited Speed)

function becomes active at the function safety module.

Select this function with PA4_11: Function safety amplifier operation selection.
This parameter selects functions for each digit, and by setting 1 for each digit, the function is enabled.

The function is disabled when the setting value for each digit is 0.

Digit 2 1

[ T ]

—— Amplifier SS1 sequence

Amplifier SLS sequence

By enabling the servo amplifier SS1 operation with PA4_11: Function safety amplifier operation
selection, the motor will be brought to a decelerated stop at the servo amplifier when the SS1 function
becomes active at the function safety module.

The deceleration time at this time is based on Quick stop deceleration (6085H).

By enabling the servo amplifier SLS operation with PA4_11: Function safety amplifier operation
selection, the motor speed is limited to the PA4_12: Function safety SLS speed limit value at the servo
amplifier when the SLS function becomes active at the function safety module.

The deceleration time at this time is the active deceleration time (PA1_38).
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O
(Egte

¢ In csp mode, ensure that commands from the host device do not apply to speed
limiting.

e Operation should normally be performed with command values which ensure a speed
of PA1_25: Max. rotation speed (for position and speed control) or less.

e If activating the servo amplifier SLS function in combination with the function safety
module (WSU-ST1), process commands in such a way that the speed is PA4_12:
Function safety SLS speed limit value or less even at the host device side when the
SLS function becomes active.

If the servo amplifier SLS function alone is activated, a deviation over alarm will

occur, and the motor may not move as commanded when the SLS function is

canceled as described below.

e The motor will move as follows if the speed limit is exceeded.

(1) A position deviation will occur if a command exceeding the speed limit value is
issued, and will continue to build up while the command is applied to speed
limiting.

(2) If the position deviation builds to the PA2_69: Deviation detection overflow
value, a deviation over alarm will occur.

(3) If the command is reduced to a value smaller than the speed limit value before
the deviation over alarm occurs, the motor will continue to rotate at the speed
limit value until the built up position deviation is offset, and subsequent
operation will be based on the command.

(4) If the speed limit value increases before the deviation over alarm occurs (when
SLS canceled), the motor will accelerate to the speed limit value.

¢ If the speed limit value becomes greater than the command value, the
operation will be as described in item (3).
o [f the speed limit value remains smaller than the command value, the operation

will be as described in items (1) and (2).
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PA4 21 Torque control speed limit method

No. Name Setting range Default Change
value
Torque control speed limit 0: Pl control Power
21 met‘?]o y P (PA1_56, PA1_57, PA1_65, PA1_66) 0 ool
1:  Older model compatibility (PA1_96) PPl

Select the speed limit method in torque control.
Set 1 (older model compatibility) to make speed limiting responses compatible with older models when

performing torque control.

PA4 32 Full-closed system setting

No. Name Setting range Default value | Change

32 |Full-closed system setting 0000 to 1101 0000 Power

Enables the full-closed control and sets the functions related to the external encoder. This parameter is
a type to select the function for each digit.

Girder 4 3 2 1
| | |Not used| |

—— External encoder pulse phase
0: When motor CCW rotates, phase B advance
1: When motor CCW rotates, phase A advance

Origin return Z-phase selection
0: Motor encoder Z-phase
1: External encoder Z-phase

Full-closed system
0: Disable
1: Enabled
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PA4 35 Full-closed LPF time-constant

No. Name Setting range Default value | Change

35 |Full-closed LPF time-constant 0.0 to 100.0 [ms] 1.0 Always
Since the impact of mechanical resonance, etc. of the external encoder is more remarkable than that of
the motor encoder, if it is controlled only by the detection value of the external encoder, the
performance may not be achieved without increasing the control gain.

In such a case, stable operation can be achieved by using this filter.

Increasing the setting value will not be affected by the external encoder. However, the settling time will
be longer. Adjust the setting time so that the settling time can be satisfied within the range of stable
operation.

By setting this setting value to 0, control can be performed only with the position information of the
external encoder.

PA4 36 External/motor deviation over detection value
PA4 37 External/motor deviation over forecast value

No. Name Setting range Default value | Change

External/motor deviation over

36 detection value

0 to 16777216 [x100 pulse] 25600 Always

External/motor deviation over

37 forecast value

0to 16777216 [x100 pulse] 12800 Always

External/motor deviation over alarm (touch panel display: AL.oF) and output signal (OUT signal)
"External”

Sets the level to output /Motor deviation over forecast.

When a deviation of the value set in this parameter occurs in the encoder pulse amount of the motor,
an alarm is detected or OUT signal turns ON.

* This parameter is not required to be set, so set it as necessary

PA4 38 Frequency divider denominator for external/motor deviation monitor

No. Name Setting range Default value | Change

Frequency divider denominator for

38 0 to 100000 100 Always

external/motor deviation monitor

The deviation amount to be output to the external/motor deviation for PC loader waveform trace is
divided by the value set in this parameter and output.

External/Motor Daviation
PA4 38 Setting value

External/motor deviation (for waveform trace) =

* This parameter is not required to be set, so set it as necessary.
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PA4 51to 59 Notch filter settings

No. Name Setting range vail;lt Change
51 | Notch filter 3 frequency 10 to 4000[HZz] 4000 | Always
52 |Notch filter 3 attenuation 0 to 40 [dB] 0 Always
53 | Notch filter 3 width 0to 3 2 Always
54 | Notch filter 4 frequency 10 to 4000[HZz] 4000 | Always
55 | Notch filter 4 attenuation 0 to 40 [dB] 0 Always
56 |Notch filter 4 width 0to3 2 Always
57 |Notch filter 5 frequency 10 to 4000[HZz] 4000 | Always
58 |Notch filter 5 attenuation 0 to 40 [dB] 0 Always
59 | Notch filter 5 width Oto3 2 Always

Notch filter settings are used to suppress machine system resonance.

Resonance points at up to five locations can be suppressed with PA1_71 to PA1_76.

PA4 51 to PA4_59 are not automatically adjusted, even if PA4_51: Automatic notch filter selection = 1
(enabled).

Refer to "PA1_70 to 76 Notch filter settings" in "3.3.2Description of Each Parameter” for details on the

setting method.
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PA4 60 Cogging torque compensation

No. Name Setting range Default Change
value
0: Disable
60 Cogging torque 1 Enabl_e 0 Always
compensation 2: Learning
3: Clear learning result

Speed fluctuations resulting from servomotor cogging torque can be suppressed.

Use this parameter if wishing to suppress speed fluctuations during operation.

This function can be used by setting the parameter to 2 (learning), rotating the servomotor 10 times or

more, and after the servo amplifier has learned the cogging torque (the parameter is automatically set

to 1: Enable when learning is complete.)

To reset the learned result, set to 3 (clear learning result) (the parameter is automatically set to 0:

Disable when the result is cleared.)

v
‘Note

¢ Run the servomotor under the following operating conditions when performing
learning.
If the following conditions are not satisfied, it may not be possible to perform learning
correctly.
(5) Run the servomotor on its own before installing it on the machine.

(6) When performing learning, run the servomotor at a constant rotation speed of
approximately 100 [r/min].

o If learning is not completed, it will not be possible to set this parameter to 1: Enable. A
data error will occur when an attempt is made to set the parameter.

e The cogging torque differs for each motor. Perform teaching again when a motor is
replaced.

e There may be no effect, even when using this function, for such reasons as the
cogging torque being too low. If no effect is observed, set this function to “0: Disable”.

PA4 61to 63 Tuningless function settings

No. Name Setting range Default Change
value

g1 |luningless function 0: Disable 1: Enable o | Power

Enable/disable supply

62 |Tuningless level Oto7 4 Always

63 |Tuningless load level Oto3 3 Always

Set these parameters when using the tuningless function.

Refer to "4.2 Tuningless Function" for details on settings and adjustment, etc.
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PA4 64 to 65 New vibration suppressing settings

No. Name Setting range Defauit Change
value
New vibration suppressing o
64 damping coefficient 00 99 [%] 0 Always
g5 |New vibration suppressing | 54 g o1 40 | Always
workpiece inertia ratio

These parameters are valid only for position control.
They are used to suppress (vibration suppression) vibrations at the tip of workpieces.
If vibrations persist despite adjusting vibration suppression (PA1_78 to PA1_86), suppression is

possible using these parameters.

By increasing the PA4_64: New vibration suppressing damping coefficient setting value, the amount of
compensation applied with this function increases, however, vibration may increase if the value is too
high.

PA4_65: New vibration suppressing workpiece inertia ratio sets the inertia of vibrating parts such as the

arm as a percentage of the inertia for the entire workpiece.

Refer to "4.9 Special Adjustment (Vibration Suppression)" for details on vibration suppression.
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4.1 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 Auto tuning for checking the upper Adjustin the
or interpolation operation of two or more 9 ain limit 9 PP P interpolation control
axes? g mode

Operation with tuningless function.
Satisfactory motion?

Adjust through easy
tuning. Satisfactory motion?

A

Adjust through auto tuning.
Satisfactory motion?

A

Adjustment with fine tuning..
Satisfactory motion?

Adjust through manual
tuning. Satisfactory motion?

4-2  Adjustment Procedure

Review and check the
mechanical system.
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4.2 Tuningless Function

4.2.1 What is the Tuningless Function?

With the tuningless function, the servo amplifier adjusts parameters automatically to provide almost the
same response based on the machine model or load fluctuations, eliminating the need to make manual

adjustments.

4.2.2 Setting Parameters

The tuningless function is disabled by default.
To enable this function, change PA4_61 (Tuningless function selection) to “1” (Enable), and turn the

servo amplifier power ON again.

No. Name Setting range Default value | Change
PA4 61 | Tuningless function | 0: Disable 1: Enable 0 Power
selection supply
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4.2.3 Operating Procedure

The tuningless function is used to automatically adjust internal servo amplifier parameters based on the
load condition, and therefore the function will remain ON continuously after the function is enabled.
There is generally no need to change or adjust parameter setting values, however, if vibrations or
oscillations occur during operation, or if unsatisfied with operation, the following parameter settings

should be specified.

No. Name Setting range Default value | Change
PA4 62 | Tuningless level Oto7 4 Always
0: Low response to 7: high response
PA4_63 | Tuningless load Oto3 3 Always
level 0: Light load to 3: heavy load

PA4_62: The tuning level parameter is used to set the servo response when using this function, and
the greater the value, the higher the response.
If vibrations or oscillations occur with the default value (setting value = 4), adjust this setting
to a smaller value.

PA4 63: The tuningless load level parameter selects the size of the load inertial moment.
If the load inertial moment is small, adjust this setting to a smaller value.
* Setting guideline
0 (light load): load inertial moment ratio = 3 times or less

3 (heavy load): load inertial moment ratio = 30 times or more

424 Disabled Functions and Parameters

If the tuningless function is enabled, the following functions and parameters will be disabled.

Furthermore, this function will be disabled if the control mode is torque control mode.

No. Name
PA1_13 Tuning mode selection
PA1_14 Load inertia ratio
PA1_15 Auto tuning gain 1
PA1_16 Auto tuning gain 2
PA1_61to PA1_67 | Second gain settings
PA1_77 to PA1_86 | Vibration suppressing control settings

e When using this function, use with an operation pattern that does not involve torque
‘\f\Note limiting. When using this function, auto tuning function (easy tuning and fine tuning) is
7 |disabled.
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4.3 Easy Tuning

4.3.1 What is Easy Tuning?

Disconnect the servo amplifier from the host
control 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.

4.3.2 Easy Tuning Operation Profile

Easy tuning is performed from PC Loader.
To install PC Loader, refer to "CHAPTER 13 PC LOADER."

\//:[\Iote Start operation after checking no collision exists in the moving parts of the machine.

[11 Slow running

For machines with a linear F—T—Fa-=4 = o]
driving system, follow the (M |[ esam
o, 10/minlTIGEEELE T,
procedure below to perform slow = | am-s iR SR
running before performing easy N aasen ZE
tuning.
. 8 cwf [
Turn the motor at 10 [r/min] . )] (3)
. . . 20

(fixed) while checking the L%[ PETI ] TE
rotation direction and stroke. o ;Dm'" — %" pasition
Select "slow running" (1) on the @ L_r/min D
PC Loader screen shown on the IRAEz S = HEE=S
. " ) FA1 3T hOEISRE 1000 [ms] SE{TEER /1 E
right and enter the "stroke pat as: far [ 1000 [me] WA —
setting" and "direction selection” PAL 20 At | A0 e Ll f&

PO 21 SRR 50000 [r/min] oLt —7ILAE ]
parameters (2), and then press PAT 22: MTERE 1500 g ESTII) ¥

PA1 23 ATaiER  |EE-EE
the "START/STOP" button (3). ~ —

NTA—RETIAD

\//!-Imt 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 —] —— "Easy tuning" for automatic tuning

ﬁ Automatic tuning
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4.3.3 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 Nei . Parameter | Tuningless
: either zOT | BX signal I . 4
to.malln No alarm nor EMG OFF Auto tuning write " fL'JnCtIOIjs
circuit enable disable
O O O O O O O

*1) PA1_13 (tuning mode selection): other than 2 (manual tuning)
*2) PA2_74: Parameter write protection = 0 (write enable)
*3) PA4_61: Tuningless function selection = 0 (disable)

Operation pattern (in case of reciprocal motion)

The operation pattern is shown below. "PCI" in the table indicates the number of the basic

setting parameter (PA1_[I0).

Rotation speed

A
10 [r/min]
P20
Y 3 : >
P37 P38 | P22 s\P37 P38 /i Time [s]
P20

-10 [r/min]

Rotation direction

Traveling Operation | Acceleration | Deceleration Rotation Ti
distance frequenc time time speed imer Return
q Y P 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
stroke action. If mechanical
resonance is found, the notch
filter is automatically adjusted
and the auto tuning gain
automatically decreases.

The auto tuning gain
at the start of
operation is
restored.

The auto tuning
gain at the start of
operation is
restored.

The auto tuning gain
automatically changes
to the one that will
suppress resonance
(re-adjustment is
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 . . Parameter | Tuningless
to main No alarm Nﬁg?%ﬁg-r BXOS,'l_gl;:naI Auto tuning”™ write function
circuit enable™ disable™
O O O O O O O

*1) PA1_13 (tuning mode selection): other than 2 (manual tuning)
*2) PA2_74: Parameter write protection = 0 (write enable)
*3) PA4_61: Tuningless function selection = 0 (disable)

Easy tuning may not function correctly in mechanisms listed below.
e Machines susceptible to vibration due to small rigidity
Machines with large backlash
Machines with large viscous friction
Machines with very small rotation speed (example: 100 [r/min] or less)
Machines with large load inertia of load(GYG motor: 30 times or over, others: 100 times
or over)
e Machines with large and fluctuating load inertia

(Hlnt
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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_[10]).

Rotation speed

A
P21
P20 Automat- Adtomat- 54 Hore times
ically ically //
ALi'éf;Tya: Ag:;z)arlTI]a(— &b' P20 ’ // Time [s]
ically
calculated calculated
P21
Rotation
. . . : H i i "
Traveling | Operation | Acceleration | Deceleration | Rotation Timer direction
distance | frequency time time speed Go Return
stroke stroke
P20 ng. 25 Automatlca!:y Automatlcaﬂy P21 poo°2 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. (See the table below.)

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.

<Parameters set with the easy tuning function>

Number: 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
57 Speed loop integration time constant 1
87 Model torque filter time constant
88 Position loop integration time constant

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 (zOT) 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 P4-6 procedure.
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4.4 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, and optimum gain is automatically settled.

4.4.1 Conditions for Auto Tuning

Auto tuning may not function correctly if the following conditions are not satisfied.
¢ The load inertia ratio of the mechanical system is within 100 times of the servomotor.
¢ 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.
e The friction force is not large and does not apply pressure.

4.4.2 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 0: Auto tuning 1: Semi-auto tuning
PA1 14 |Load inertia ratio No need 'to enter Enter a stable estimated value
- (automatically updated) |(or average value).

Refer to "4.4.3Approximate 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.

o During semi-auto tuning, enter PA1_14: load interia 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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4.4.3 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 1to0 10
Arm robot 51020
Belt mechanism 10 to 25
Ball screw + Belt mechanism 15 to 30
lt\)Aa(ailczgsrrg\?vm directly coupled with 20 to 40
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4.4.4 Auto Tuning Adjustment Procedure

( smer )

A 4

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

Adjust auto tuning gain 1.

*1)

Satisfactory motion? Adjust auto tuning gain 2.

Yes

Yes

A

Satisfactory motion?

No

\ 4
< END > < 5.5 Fine Tuning Application >

*1) There is no need to adjust auto tuning gain 2 under speed control.
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4.5 Fine Tuning

4.51 Whatis Fine Tuning?

If unsatisfied with operation using "easy tuning" or "auto tuning" adjustments, adjustments can be made
using the "fine tuning" function.

The status of the motor run with the servo ampilifier is observed with PC Loader, and this function is
used to set optimum control gain and filter setting values based on the operating status.

* PC Loader is required to use this function.

4.5.2 Adjusted Parameters

No. Name

PA1_13 Tuning mode selection

PA1_14 Load inertia ratio

PA1_51 Moving average S-curve time

PA1 54 Position command response time constant

PA1_55 Position loop gain 1

PA1_56 Speed loop gain 1

PA1_57 Speed loop integration time constant 1

PA1_59 Torque filter time constant for position and speed control

PA1_71to PA1_76 | Notch filter settings

PA1_ 77 Vibration suppression function selection

PA1_78 Vibration suppressing anti resonance frequency 0

PA1_79 Vibration suppressing workpiece inertia ratio O (vibration suppressing
antiresonant frequency)

PA1_80 Vibration suppressing anti resonance frequency 1

PA1_81 Vibration suppressing workpiece inertia ratio 1 (vibration suppressing
antiresonant frequency)

PA1_86 Vibration suppressing damping coefficient

PA1_87 Model torque filter time constant

PA1_92 Friction compensation: speed range

PA1_95 Model torque calculation selection, speed observer selection

PA4 51 Notch filter 3 frequency

PA4 52 Notch filter 3 attenuation

PA4 53 Notch filter 3 width
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4.5.3 Operating Procedure

The screen below appears when the fine tuning function is selected.
By specifying settings and performing operations using the following procedure, the servo amplifier

adjusts the optimum gain and filter settings.

The fine tuning function involves motor movement.
o ¢ Perform the following procedure after ensuring safety near moving parts of the
(NOte machine.

e Carry out a thorough check to ensure that motor movement will not result in any

danger.
M rib(F) Aa-(M) E9trer(S) FR(v) HUEEE(D) $-MT) BER(C) 4vNI(W) M (H) - |=f=
Step!. AR Step2. BEITFERE Stepd. LR
TrA - Fa— LS [ [ o o 1. S EEERE (6)
40 40 F-n—ya-h HrEiR
~Ay |START 2] £
50 50 7%
(3) =X B IE
20 20 e
10 10 -
DRk 1 BET) TR LEE (7)
Eﬂjl B~ 00 1 . DOIEBSRE 1000 [ms]
IS 000 [ms]
HEAO—7 ) -10 -10 Ata-2 [ 200 el
SZ‘ [@=z) t~30) " . CETEE 50000 [/min]
HIA—SEERA
-80 80
3 e EE (G
= +
-0 -0
g e v
[4B) 48]
55 E=id RIEERE AEETE -
FAl18 giTE:Ii)ﬁ'-E—};'tt 0 2
PAL14 ol |BHEE — 0.3 on
shipife: PAITT  BEhRHRHIEER 0 u 3
PAISS  TF ML EERD B - EE TS ) B 3 H
PAITD B FER 1 ]
FALTT /-ﬁ:wwguigg 4000 4000 (5)
HESSEL B I W PALT2 AT D421 0 1] FHESe s
MiniE s Rl A I PAITY TR E R 4000 1000 HRERESLA
EERHIED LT PAITE AT RZEER 0 0 - (10)

[Step 1. Characteristic analysis]
Acquire data required for machine frequency analysis.
(1) Set the vibration torque required for the servo amplifier to analyze characteristics.
(2) Set the permissible stroke when performing vibration motion.
(3) Press the "START" button to begin vibration motion.

[Step 2. Analysis results]
Calculate the machine frequency analysis from the results of the vibration motion performed at
Step 1.
(4) Analysis results are displayed when the vibration motion is complete.
(5) Display the recommended control gain and filter setting values (default values when adjusting
gain) from the frequency characteristics.
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[Step 3. Gain adjustment]
Adjust the parameters to optimum values at the servo amplifier while running the motor.
(6) Set the adjustment indicator.
¢ Emphasis on command response/emphasis on disturbance response
Select whether to perform adjustment emphasizing the response to commands to the servo
amplifier, or adjustment emphasizing the response to disturbances.
* By placing emphasis on command response, settling time will be shorter, however, the
response to disturbances will drop.
If placing emphasis on disturbance response, the response to disturbances will increase,
however, settling time will be longer.

o Stability level

Select the margin for the maximum setting range for the control gain calculated from
frequency characteristics.
The greater the value, the greater the margin (stability), however, the response will drop.
(7) Set the operation profile. (Forward/reverse rotation is repeated based on the set gain.)
(8) Press the adjustment "START" button to begin operation and gain adjustment.
(9) The adjustment results for gain and filter settings are displayed.
(10) If there are no problems with the adjustment values at (9), press the [Write Adjustment
Results] button to complete adjustment.
If unsatisfied with operation based on the adjustment values at (9), reset the adjustment

indicator at (6), and perform adjustment again.

B Starting conditions
Conditions necessary to start fine turning are indicated “O” in the table below.
Before activating fine tuning, allow the condition to be ready for servo-on and deactivate the

automatic gain adjustment functions (tuningless function, easy tuning) and the PC loader function.

Power supply to main circuit

No alarm

Neither +OT nor EMG

BX signal OFF

Tuningless function disable

Not in easy tuning mode

O|O0|0|0]O0]0O|0O

Other PC loader functions OFF
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(o)
I

Specify vibration settings (1), (2).

i

Start the vibration motion (3).

i

Display the frequency characteristics, and
control gain, filter settings (4), (5).

l<

Select the adjustment indicator (6).

i

Select the operation profile and start
adjustment (7), (8).

Satisfied with operation?

Check the adjustment results and write the
adjustment values (9), (10).

l

< END

)
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4.6 Manual Tuning

If the result of "auto tuning application" is not satisfactory or if faster response is intended, perform
manual adjustment of all gains.

4.6.1 Conditions for Manual Tuning

Check the following conditions when adjusting.
e The load inertia ratio of the mechanical system is within 100 times of the servomotor.
e The backlash of the mechanical system is not large and the belt is free from deflection.
¢ Auto tuning has been performed.

4.6.2 Parameters Used for Manual Tuning

Parameters used for gain adjustment are shown in the table in the next section.

4.6.3 Approximate Gain Reference Value

If manual tuning is performed to change parameters without performing auto tuning, the
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.

(I}Iote

No. Name Approximate reference Position | Speed
value control control
PA1_13 | Tuning mode selection 2: Manual tuning O O
PA1_14 | Load inertia ratio (JI) Enter a stable assumed e o
value (or average value).
PA1_51 | Moving average S-curve time |16 or over O -
Position command response
PA1_54 time constant (Kpt) Kpt = 600/Kp1 O -
PA1_55 | Position loop gain 1 (Kp1) Kp1 < Kv1 x (1to 3) O -
PA1_56 | Speed loop gain 1 (Kv1) Kv1 <2000/ (1+JI) O O
PA1 57 Speed loop m_tegratlon time Ki1 = 500/Kv1 o o
= |constant 1 (Ki1)
PA1_58 | Feed forward gain 1 Specify when necessary. O -
PA1 59 Torqge filter time constant for 01<Tt<10 o o
position and speed control (Tt)

Approximate values specified in the table above 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 next page for the adjustment procedure. Parameters marked "-" in the speed control
field in the table above need no adjustment.
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4.6.4 Manual Tuning Adjustment Procedure

o

A 4

Select the manual tuning mode.

A 4

Re-read out of the parameters.

'

Enter the load inertia ratio.

\4
Increase speed loop gain 1 to the
maximum as far as vibration or
abnormal noises are not caused.

\4

Adjust the torque filter time constant
for position and speed control.

'

Decrease speed loop integration time
constant 1.

'

Increase position loop gain 1.

A4

Decrease the moving average S-curve time and | *1)
position command response time constant.

\ 4
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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4.6.5 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). Speed
(2) Decrease PA1_54
(position command response time constant). AV moverent
(3) Increase PA1_58 (feed forward gain 1). / )
(4) Decrease PA1_14 (load inertia ratio).
(Each change should be within £10 [%].)

\
\
Command —»*)
\
\

Time

In case of overshoot Speed

(1) Increase PA1_51 (moving average S-curve time).

(2) Increase PA1_54 N movement
(position command response time constant). command _»

(3) Decrease PA1_58 (feed forward gain 1). / ,

(4) Increase PA1_14 (load inertia ratio).

(Each change should be within £10 [%].) ' : Time

m  Adjustment checking method

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 13 PC LOADER."
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4.7 Interpolation Control Mode

Use the "interpolation control 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.

4.7.1 Conditions for Interpolation Control Mode

Check the following conditions to perform adjustment.

e Keep consistency in the mechanical configuration and specifications of each axis to the largest
extent (ball screw pitch, diameter, length, etc.).

o 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.

4.7.2 Parameters Used for Interpolation Control Mode

Parameters used for gain adjustment are shown in the table below.

No. Name Approximate reference value
PA1_13 |Tuning mode selection 3: Interpolation control mode
PA1_14 |Load inertia ratio Enter a stable assumed value (or average value).

Enter while referring to "4.4.3Approximate

PA1_15 | 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 other parameters are automatically adjusted.
However, auto tuning gain 2 becomes disabled.
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4.7.3 Adjustment Procedure in Interpolation Control Mode

(1]
(2]
(3]
(4]

(5]
(6]
[7]
(8]
9]

Specify PA1_13 (semi-auto tuning mode).

Specify PA1_14 (load inertia ratio).

Increase PA1_15 (auto tuning gain 1).

If vibration or abnormal noises are caused in the mechanical system, reset the gain and set that
value as the upper limit.

Select the interpolation control mode with PA1_13.

Set PA1_51 (moving average S-curve time) at 0.

Gradually decrease PA1_54 (position command response time constant) (min: 5).

Position command response time constant shall tune to the larger parameter between two axes.
While observing interpolation characteristics and rotation state, finely adjust PA1_15 (auto tuning

gain 1) and PA1_54 (position command response time constant).
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4.8 Profile Operation

4.8.1 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.

Profile operation can be performed from PC Loader.

Select the operation pattern and press the "START/STOP" button to start to operate.

o——En =ef

TESTIER ’
) 15— AT, VBB E T, Pattern Drive
)t BT I-Hhs T AE TEELE T,
T AR TV E e .
3 T D[l AT 8T 28 B 4 — 2T

= PAl ; START / STOP ‘
B, 2 i
& ot S G @
) 37 38l . #TE |
0 “— Pasition
i PR1 PA1
agjjPoipe 37
@ 21 $Z3BESRE | 00 00 00
JiTA—5ERTE FEETE =R
FAT 37: DIEESRS 10000 [mg] SEfTEE =l
FAT 38: EEESR 10000 [mg] BT
PA1 20 ZbO-YERTE 200 [rey] @i =
FA1 21: EESRE 50000 [y/min] oLt —7ILE (]
FA1 22: R{7RE 1500 [g] == o (]

PA1 23: HEpEIR | EER-i¥ED -

1i5-5gERs |
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4.8.2 Description of Operation

Starting conditions
Conditions for starting profile operation are described. Necessary conditions are indicated with
To X
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
@) @) (@) (@)

Operation pattern
The operation pattern is shown below. "PCI" in the table indicates the number of the basic

setting parameter (PA1_[10).

Rotation speed

A
P21
P20 ;
Continue
P37 P38
a .
> . P2 | | >
P37 p3g ™ P20 i Time [s]
P21
Rotation direction
Moving Operation | Acceleration | Deceleration | Rotation Timer Rot
distance | frequency time time speed ewrn
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 braking resistor overheat is detected in the middle.
e BX (Free-run signal) is turned on in the middle.

® The servo-on (S-ON) signal is turned off in the middle.
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4.9 Special Adjustment (Vibration Suppression)

4.9.1

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.

a) Without vibration suppression function b) With vibration suppression function

| (0 (0

Rattling e No vibration
ar<<< » -

e 'JJLV « Target position L ‘.’A". et H—— Target position of arm

of arm

Pl |
. i : A
~i—~ S m e e —— Actual speed . T 'f : 4+— Actual speed

(Hlnt

Not only vibration of the tip of the machine but also vibration of the entire machine can
be suppressed.
¢ 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

Position
command

\ 4
\ 4

Motor position/Speed control \I\/l
A

Position/speed offset

Vibration suppressing
control
7}

A 4

. Position of assumed
workpiece

\ 4

Machine model Workpiece

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.
¢ The machine itself vibrates due to the shock of traveling / stopping of a part of the machine.
e The vibration frequency is about 1 [Hz] to 300 [HZz].

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.
e The vibration frequency is less than 1 [Hz] or more than 300 [Hz].
e The traveling time is less than the vibration period.
o There is backlash in the mechanical joint to the vibrating mechanism.
o (Numerator O of electronic gear ratio / Denominator of electronic gear ratio) > 10000
¢ If the command pulse train frequency is equal to or less than 20 [kHz]
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4.9.2 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

[11 Set PA1_77 (Vibration suppression function 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 longer.

[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 (Vibration suppressing function selection) automatically
changes to 0 (disable).

* The applicable frequency is 1 [Hz] 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.
We—s =0 E=R 0

[F=sorF | [(ou7or

LOE4| FUaNETH | P3-LERT R | % FHRE- 8 BERIERRETS |0t s | va5LE 4|
<STEPI>
M= ST AR AR T T
[Pé 1778 SRR ERIAE
B EHERHITIREEAE S . RO EE T 2.
ST TREEsEC 0D CERESNA.
0: Eth FERCHT IR T M (TR TR

<ETEPZ?
Ha-UiEEy. FUREMOUERSCT, AT -0Rgh- Rk ETOET.
BRI TR TITo T T,
DTSRI 51 L
Sfzgh- (5L EIEILL_HRIES

<STEP3>
EIACTHE BN R T .

sy [ETHI=|
R ’\éﬂh“:ﬁm%setmmtuﬂm

susprE | V7Y sst EmmieEmnl [Hz]
EFENERGAT I3k, BERIEREEN (PA TSR RERIEN (TN T,

If no expected effect is obtained under automatic vibration suppression, refer to the following
"4.9.3Manual Adjustment of Vibration Suppression."

//’N;t_é' It may not be possible to learn normally when the full-closed loop control is enabled.
il TF Y I Use automatic vibration suppression control with the full-closed loop control disabled.
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4.9.3 Manual Adjustment of Vibration Suppression

B Adjustment flow chart

(1)

()

©)

(4)

®)

(6)

()

( START >

A 4

Adjust the servo gain.

4

Check the vibration suppressing
anti resonance frequency.

A 4

Enter the vibration suppressing anti
resonance frequency
(parameters PA1_78, _80, _82 and _84).

4

Enter the S-curve
(parameters PA1_51, 52).

A 4

Check the effects.

4

Finely adjust the vibration suppressing anti
resonance frequency
(parameters PA1_78, _80, _82 and _84).

A 4

Adjust the inertia ratio of vibration
suppressing workpiece
(parameters PA1_79, _81, _83 and _85).

* May not be entered in case of
auto or semi-auto tuning.

Satisfied with adjustment? NO ¢
New vibration suppressing adjustment
YES (8) (parameters PA4_64/65).

<
<

T

4-28 Special Adjustment (Vibration Suppression)




CHAPTER 4 SERVO ADJUSTMENT

(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 4.1 through 4.7 to adjust
the servo gain.

e 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
7 |again. Perform gain adjustment first.

(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
Gain <+— point
[dB] (Note 2)

Vibration
suppressing anti  __y,
resonance point

(Note 1)

e
Frequency [HZz]

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.

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] (in increments of 0.1) 300.0 Always
PA1_80 | Vibration suppressing anti resonance frequency 1 | 1.0 to 300.0 [HZ] (in increments of 0.1) 300.0 Always
PA1_82 | Vibration suppressing anti resonance frequency 2 | 1.0 to 300.0 [Hz] (in increments of 0.1) 300.0 Always
PA1_84 | Vibration suppressing anti resonance frequency 3 | 1.0 to 300.0 [Hz] (in increments of 0.1) 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.

(@) (b) (c)

The vibration suppressing anti
resonance frequency varies according
to conditions a, b and c.

< -

A P il

In such a case, assign this function to CONT input signals and switch the vibration

suppressing anti resonance frequency setting.

enable

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

d.

* 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

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 and 2 to 500[x 0.125ms] (in increments of 1) 20 Always
PA1_52 | low-pass filter for S-curve time constant 0.0 to 1000.0[ms] (in increments of 0.1) 0.0 Always

* Cannot be set during auto or semi-auto tuning.

Special Adjustment (Vibration Suppression)
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* < — q *1 < = i
PA1_78/80/82/84 a/ B ' =2000 (PG=24bit) o/ B " =10000 (PG=24bit)
(Vibration suppressing anti = =
resonance frequency) PA1_51 PA1_52 PA1_51 PA1_52
(Moving average (Low-pass filter for (Moving average (Low-pass filter for
S-curve time) S-curve time constant) S-curve time) S-curve time constant)
<10Hz 80 10ms 160 20ms
10Hz to 20Hz 40 5ms 80 10ms
> 20Hz 16 to 24 2to 3ms 40 5ms
*1 a PA1_06 (numerator O 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.

e 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 or 0.2).
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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.

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.

21 Para2 Paramets _lalx|
™ 2| B2 D@ O (X . _
Sendl Fils Parameter &ntiresonance  Ratio of workpiece  Resonance
Reload(g) Phangestan| Send Al Comparison | | Initialization | | 12 mation e Close ﬁequency [HZ] inertia [%] frequency [HZ]

PATO1-50 PATS1-99 | pA201-50 | PAZ51-98 | PA3OI-50 | PA3ST-99 |
[Control gain and filter setting]

opaize | 2000 paze| o [ a8
- ﬂ 1patg0 | 000 pum | o [ oo
. opatez | 3000 pazga| o0 [ oo
Ly | 3Pa1E4 [3000 paes| o [ oo

. &l K | Cancel(C) |

Parameter name Actual value| Vale range
urve time 20[0 2 to 500 (01 25msec]
Ahways | Low-pass fiter (for S-curve) tim 0.0 0.0 to 1000.0msec]
Ahways  Commend pulse smoothing funci 0 Dnvalid 1:%alic [
Always  Postion command response time 0.00]0.00 to 250 00msec] 000
Always  Position loop gin 1 100 1 to 2000radisec] 100
Always  Speed loop gain 1 100 1 to 2000[Hz]
Always | Speed loop integration tims const 30.0/0.5t0 1000 Ojmsec]
Always | Feed forvard gain 1 0,000 0,000 to 1 500

Enter vibration suppressing
resonance frequency (&)

Change

Tnitial Valus #1: Parameter changed from default value

B comment to setting item(M)

* 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]

eyl o0
[db] :-}-i--

[

-p===
]

0
—-20

|
=
=
e Bl bl
1

ElER[H=]
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(8) New vibration suppressing adjustment
If vibrations persist even after performing adjustment at steps (3) to (7), vibrations can be further

suppressed by performing this adjustment.

Setting method
[1] PA4_64 (New vibration suppressing damping coefficient)
Increase the value in increments of 0.1 while checking vibration to adjust to the most

effective adjustment value.
Adjust using the following guideline as a reference. The greater the value, the more

effective the adjustment will be, however, vibration may increase if the value is too high.

Adjustment guideline: 0.000 to 0.500

[2] PA4_65 (New vibration suppressing workpiece inertia ratio)
There is generally no need to change the default value.
If vibrations persist even after performing the adjustment at [1], set the workpiece inertia

ratio calculated at (7).
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5.1 Display

The servo amplifier is equipped with a keypad (see the figure on

= =
the right). g = H
The keypad is fixed. (1) —W OO0 0 I
The keypad is equipped with a 2-digit 7-segment LED (1) (lift the e

front cover).

The 2-digit 7-segment LED displays both numbers and - i oy
characters. / CN3A
5.1.1 Mode

5 The keypad has 2 modes.
Some modes are unavailable for some models of the servo amplifier.

e Sequence mode: The control and operation statuses of the servo amplifier are displayed.
¢ Maintenance mode: Displays alarms and warnings that are occurring.

. o 1 2 3 4 5 6 7 8 9 -
7-segment display

[ {1 IR | |
R 1y B | R g | 1 )
A b € ¢ d4d E F G H 1 ]
(R IR | | R 1 | | | |
LR | ) | T D T B
L n o P g r S t U v y
(| gy | e ] | 1 | O !
UL 1 || d || ||l ([t || F
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5.1.2 Flashing Display

There are times when the keypad flashes.
The flashing and ON status and meanings are shown in the following table.

Flashing interval Status Recovery method

None (ON) Normal status -

0.5 second cycle Alarm occurring Restart the servo amplifier or reset the
alarm.

Once every 2 seconds | In sequence test mode Restart the servo amplifier after changing
PA2_89 to “0”.

1 second cycle Warning occurring Clear the warning item.

Twice every 2 seconds | Restart notification *Restart the servo amplifier.

5.1.3 Displayed content

The transition for each display is shown below.

e Status display

it

— '—‘ Ready to Switch On
:“-—‘ Switched On

vt

e i > e Ve, ickstop Acti
™ Operation enabled ¢ 1= Quicl p Active

Switch On Disable

Alarm occurrence Warning occurrence A _
Reset cancel (warning display active) No warning

« Display during alarm e Display during warning v

Display changes aIternafer every 2 s Display changes alternately every 2 s
oC, (A cr, (I
Flashes in 0.5 s cycles Flashes in 1 s cycles

* Display does not change alternately for
2-digit alarm codes.
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5.2 Function List

In the parameter edit mode and the positioning edit mode, the setting values can be checked and

changed.
Mode Status Display example
Sequence display Switch On Disable '_-ll_-l'
Ready to Switch On "~ '_—l
Swiched On oy ]
Operation enabled 1': (]
Quickstop Active "u"_-l
Alarm display Display of 2 digits or more o | l'_l' l'
o -
2 digit display [}
o C e | !
Warning display —_r, 11

- Refer to “6.2.3 Alarm Display List” for details on alarm display.
- Refer to “6.2.4 Warning Display List” for details on warning display.
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6.1 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.

/N\ WARNING

¢ After turning the power off, wait for at least five minutes and check that the charge LED is unlit
before performing inspection.
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.

® There is no malodor, damage, breakage or faults in appearance.

¢ There should be no characters missing at the keypad display.

¢ The cooling fan should be running.

¢ The fan should not be clogged.

¢ The safety function (STO) should function normally (every 3 months).

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.

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.

(Note

/\ 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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6.2 Status Display

6.2.1 Initial State

(1) After the control power (L1C, L2C) is supplied to the servo amplifier, the seven-segment LED of

the keypad lights up.
(2) After the main circuit power (L1, L2, L3) is supplied to the servo amplifier, the "charge LED" lights

up.

To operate the servomotor, states (1) and (2) must be arranged.
If nothing is displayed even though the power is supplied or either (1) or (2) is not arranged, perform
"13.5.9 Diagnosis to be Made if the Servomotor Fails to Start", or contact us.

Front view of servo amplifier

Keypad
7-segment LED

|

EE]

5

[®]
1

E®

B B

=25 (22

O
1

bey 3
§ B®§ 5

5]

Charge LED

|
T g

S

6.2.2 State at Alarm

If an alarm is alerted, display of the servo amplifier will be as follows.

(1) An alarm code is displayed at the seven-segment LED of the keypad.
For the description of display, refer to the following pages.
(2) The keypad is flashing (The keypad repeatedly flashes and turns OFF in 0.5 second intervals.)

Be sure to check the alarm code to clarify the cause of the alarm.
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6.2.3 Alarm Display List

When an alarm is detected, the keypad of the servo amplifier automatically shows alarm data.

The content of alarms is displayed with either 2 digits or 4 digits.

If displayed with 4 digits, 2 digits are displayed alternately every 2 seconds.

Order Display Name English Type
o 1':. Overcurrent 1 Over Current 1
1
o Bg_ Overcurrent 2 Over Current 2
2 y:n'_:n Overspeed Over Speed
3 = Control power Circuit Low Voltage
e — undervoltage 9
4 Hn_n Overvoltage High Voltage
':n': q':l Encoder error 1 Encoder Trouble 1
5
[y (]
g = | |Encoder error 2 Encoder Trouble 2
6 .:u": Memory error Date Error Major
fault
7 _ E Motor combination error | Combination Error
[y Encoder .
8 cc C Encoder Communication Error
communication error
9 (g ™= | | CONT overlap Cont (CONTrol Signal) Error
Dn’_ B Overload 1 Over Load 1
10
q:u'_ Ll Overload 2 Over Load 2
(N} f Inrush current Inrush Current Suppression
11 — suppressing circuit Cireuit Trouble
error
12 ':n': a': Safety function error Safety Function Error
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Order Display Name English Type
] 1 | | Main circuit
13 _v — o undervoltage Power Low Voltage
14 - 7 1| |Internal regenerative Internal Resistor Heat
r Y ! |resistor heating
! ™1 2 | | External regenerative .
15 ~H q_u:' resistor heating External Resistor Heat
16 pu :_: 83 Regenerative transistor Resistor Tr Error
error
17 .:u': Deviation overflow Over Flow
18 AH Amplifier heating Amp Heat
—e ;
19 i Encoder heating Encoder Heat
1:”_ B 1 | | ABS encoder loss 1 Absolute Date Lost 1 I\;I;Eﬂr
20 C;’g’_ BE’ ABS encoder loss 2 Absolute Date Lost 2
y:g'n'_ DS’ ABS encoder loss 3 Absolute Date Lost 3
21 .':.'.': Multi-turn overflow Absolute Date Over Flow
22 ' E Initial error Initial Error
23 Hn': Command pulse Pulse Frequency Error
frequency error q y
24 o 8 3 Overload 3 Over Load 3
25 - 'j g};glre communication Cyclic Communication Error

To reset the alarm, perform one of the following methods.
e Turn Controlword_bit7 (Fault Reset) from “0” to “1”.
Change to another status after returning this bit to “0”.
® From the PC Loader, use alarm reset in the "monitor" command.
e Turn OFF the input power supply and then turn it back ON.
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B Alarm reset

There are alarms that cannot be canceled by resetting. Alarms that cannot canceled by

resetting should be reset by turning the power OFF and then ON again.

Alarms that can be canceled by resetting

Display Name Display Name
o .':f i | |Overcurrent 1 N PD Main circuit undervoltage
[ [N ™ 1| |Internal regenerative
oc e Overcurrent 2 A ' ! | |resistor overheat
(g i ™1 2 | |External regenerative
oo Overspeed i = | |resistor overheat
' Control power o- Deviation overflow
e cr undervoltage e
[ [ Y .
' T Overvoltage '] Amplifier overheat
'n: ~ Encoder communication ::: ' Encoder overheat
- error -
_ 1 [ = Command pulse
et Ly 1] |Overload 1 r frequency error
DL BE’ Overload 2 - ._-: Cycle communication
error
n:u'_ .':.' 5' Overload 3
Alarms that cannot be canceled through alarm resetting
Display Name Display Name
E.': .':f 1 | |Encoder error 1 ._"'_ ::.' 1 | |ABS encoder loss 1
[y m> 7] M3
g t e Encoder error 2 O 1= | |ABS encoder loss 2
.jE Memory error .:.'.'_ .':.'5' ABS encoder loss 3
- E Motor combination error .':”: Multi-turn overflow
(g u’u’: CONT overlap ' E Initial error
~H ‘.::5. Srerg;aneratlve transistor S:: 'q: l__.l Safety function error
™ | |Inrush current
~ H oo suppressing circuit error
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6.2.4 Warning Display List

When a warning is detected, the content of the warning is automatically displayed on the servo

amplifier keypad.

A 4-digit warning is divided up into two sets of 2 digits, each of which is displayed every 2 seconds.

Display Name English
Eu-. '-.' .' Battery warning Battery Warning
.: — '—.',:' Mam_mrcwt capacitor life Main Circuit Capacitor Life
—" . - warning
E,—. '—.'3 Cooling fan life warning Cooling Fan Life Warning
n': ~, Y Overload warning Overload warning
E ~, '-1’5 OT+ +Qver-travel
- ()
—r, L] OT- -Over-travel
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6.3 Troubleshooting Method

1. Overcurrent

[Display] [Description of detected alarm]
_ ™o The output current of the servo amplifier exceeds the rated value.
e o OCO01: Direct detection by internal transistor of servo amplifier
_ =1 ) 0OCO02: Indirect detection with software of servo amplifier
] ]

[Cause and remedy]

Cause

Remedy

Wrong servomotor output wiring

Short circuit or grounding fault in
servomotor output wiring

¢ Correct the wiring of power cables (U, V and W).
e Check cables visually or through continuity check
and replace the defective cable.

Servomotor insulation fault

® Measure the insulation resistance. (Several MQ or
over to ground)

Failure of servomotor

® Measure the resistance across cables. (Several Q
between cables)

Incorrect resistance of braking resistor

® Replace with the braking resistor within the rating.

Current imbalance caused by an encoder
fault

® Replace the servomotor.

Unconnected grounding cable

e Connect the grounding cable.

6-8 Troubleshooting Method




CHAPTER 6 MAINTENANCE AND INSPECTION

2. Overspeed

[Display] [Description of detected alarm]
— The rotation speed of the servomotor exceeds 1.1 times the maximum
o2 speed.

[Cause and remedy]

Cause Remedy

\Yv\?;%r;g servomotor output e 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_37 (acceleration time).

¢ Increase PA1_52 (S-curve time constant).

¢ Increase PA1_56 (speed loop gain 1).

A
Overshoot

Max. rotationspeed [ — — — — — /— — - _ NS D - I_

4

>
Time

3. Control Power Undervoltage

[Display] [Description of detected alarm]
' The voltage of the control power supplied to the servo amplifier
_ —r temporarily drops below the minimum specification limit.

[Cause and remedy]

Cause Remedy

¢ Check the power supply environment for momentary

The source voltage drops due to power failure and improve the power supply environment.
momentary power failure or similar. | e Check and improve the power supply capacity and
transformer capacity.

Poor power supply capacity of
transformer, etc. ® Replace the transformer, etc.
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4. Overvoltage

[Display] [Description of detected alarm]
L The DC voltage inside the servo amplifier exceeds the upper limit.
(T

[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 internal regenerative | ® Check the short-circuit wire between the RB2 and RB3
resistor terminals.
The regenerative energy is high ¢ Use an external regenerative resistor.
Unconnected external braking ¢ Connect the external braking resistor.
resistor or wrong wiring e Correct the wiring of the external braking resistor.
Broken braking transistor ¢ Replace the servo amplifier.

An overvoltage is detected when the servo amplifier internal DC voltage exceeds approximately
420 [V].
Approximately over 420 [V], overvoltage is detected.

5. Encoder Trouble

[Display] [Description of detected alarm]
— ™= There is a fault in the encoder built in the servomotor.
g g o (Communications are normal.)
e Et01: Single revolution position detection fault of encoder
— = =) e Et02: Encoder memory data reading fault
gy O A [t

[Cause and remedy]

Cause Remedy
Fault in data sent from encoder e Use shielded cables to eliminate noise effects.
Failure of encoder ¢ Replace the servomotor.
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6. Memory Error

[Display] [Description of detected alarm]

) The parameter data stored in the servo amplifier is damaged.

[Cause and remedy]

Cause Remedy

¢ Using the PC Loader, read parameters and
enter those indicated in red.

¢ |nitialize parameters.

¢ Turn the power off then on again. If
restoration is not obtained, replace the
servo amplifier.

Failure of stored data

The parameter overwriting frequency has

exceeded 100,000 cycles. ® Replace the servo amplifier.

The servo-on is turned on without turning
the power off and then on after the ® Supply the power again.
parameter was initialized.

7. Motor Combination Error

[Display] [Description of detected alarm]
— The capacity and model of the servo amplifier do not agree with those
[l of the connected servomotor.

[Cause and remedy]

Cause Remedy

The capacity and model of the servo | e Check the capacity and model of the servomotor

amplifier do not agree with those of and those of the servo amplifier.
the servomotor.
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8. Encoder Communication Error

[Display] [Description of detected alarm]

[Cause and remedy]

Communications with the internal encoder of the servomotor fails.

Cause

Remedy

Interrupted encoder
communications

® Check cables visually and through continuity check and
correct faults.

Broken wire or poor contact

e Check for the broken wire in the encoder cable and correct.
e |nsert ferrite cores.

The servo amplifier and encoder communicate through high speed serial communications.

The encoder cable 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]).

9. CONT (control signal)

Error

[Display] [Description of detected alarm]

[Cause and remedy]

There is duplication in allocation of sequence input terminals of the
servo amplifier.

Cause

Remedy

more terminals.

The same input signal is allocated to two or * Do not specify the same number among

CONT signal settings.
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10. Overload
[Display] [Description of detected alarm]
0 ™ e OLO1: Instantaneous alarm such as a locked shaft.
o oo e OL02: The effective torque exceeds the allowable limit of the
servomotor. (Detection at electronic thermal relay built in servo
‘_"' " "'_| amplifier)
- = - = e Overload level: See "8.2 Overload Characteristics".

[Cause and remedy]

Cause Remedy

The servomotor fails to rotate e Check if the brake is active.
mechanically.

¢ Examine the servomotor capacity, based on
the load factor.

The mechanical system is too heavy ¢ |f 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 OLO02 alarm is caused but no damaged servo amplifier or incorrect wiring is found, the
servomotor capacity must be examined.
Check the OL thermal value at PC Loader in either case.
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11. Inrush Current Suppression Circuit Trouble

[Display]

[Description of detected alarm]

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. | e Replace the servo amplifier

The ambient temperature e Keep the ambient temperature 55°C or lower (40°C or below
exceeds 55°C. is recommended).

* Move heat generating bodies near the servo amplifier as far
away as possible.

supplied.

The power is frequently e Reduce the frequency of turning the power on/off.

(Reference: once an hour or less)

(Note

If this alarm is detected even when the ambient temperature is below 55°C, replace the
servo amplifier without attempting operating it.
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12. Safety function error

[Display] [Description of detected alarm]

' e Safety input signal mismatch

¢ Internal circuit error

¢ The function safety module (WSU-ST1) output an alarm.

[Cause and remedy]

Cause Remedy

The [EN1+], [EN2+] terminal input mismatch e Check for wiring abnormalities such as
continued for 50 ms or longer. ) , o
disconnection or shorting in the [EN1+],

[EN2+] terminal wiring.
¢ Reduce the [EN1+], [EN2+] terminal input

mismatch time to 50 ms or less.

The function safety module (WSU-ST1) output | ¢ Refer to the function safety module

an alarm.

(If function safety module LED indicator "ERR" (WSU-ST1) User's Manual.

is ON)

A servo amplifier or function safety module » When the situation is not resolved even after

(WSU-ST1) fault occurred. ) .
turning the power ON again, replace the

servo amplifier or function safety module.
e Check the function safety module mounting

condition on the servo amplifier.

The display is the same as when a function safety module (WSU-ST1) alarm occurs.

Refer to the separate User's Manual for details.
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13. Main Power Undervoltage

[Display] [Description of detected alarm]
' ) The power supplied to the servo amplifier falls below the minimum
_ - o 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.

¢ Do not turn the power on after the time specified in
PA2_68 (main power shutoff detection time) has
elapsed. (Detection fails after about 2 [s].)

® Set PA2_68 (main power shutoff detection time) at 1000
[ms].

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 ampilifier.

The power is turned on or off
intentionally.

DC input is under execution.

14. Internal Braking Resistor Overheat

[Display] [Description of detected alarm]

' The power consumption of the braking resistor built in the 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.

_ e Increase the deceleration time.
Due to vertical transfer or o Decrease the servomotor rotation speed.
winding purpose, etc. the e Increase the cycle time and decrease the operation frequency.

regenerative power cannot be

consumed. e Connect an external braking resistor.

¢ Install a counterweight.
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15. External Braking Resistor Overheat

[Display] [Description of detected alarm]
L ™= The external braking resistor overheat signal (normally closed contact
L I T et signal) is turned off.

[Cause and remedy]

Cause Remedy

Excessive source voltage

(immediately after power-on) ¢ Check if the source voltage is within the specification limits.

Increase the deceleration time.
Decrease the servomotor rotation speed.
Increase the cycle time and decrease the operation frequency.

Due to vertical transfer or
winding purpose, etc. the
regenerative, power cannot be
consumed.

Connect an external braking resistor.
Install a counterweight.

Wrong wiring of external
braking resistor overheat e Connect correctly.
signal

16. Braking Transistor Error

[Display] [Description of detected alarm]
L = The regeneration handling transistor built in the servo ampilifier is
"l | —_> damaged.

[Cause and remedy]

Cause Remedy
The braking transistor is short e Turn the power off then on again. If the alarm persists,
circuited or damaged. replace the servo amplifier.

'///;I::\lﬁote If the braking transistor is short circuited or damaged, fire may be caused. If the braking
N transistor fault alarm signal is output, turn the power off immediately.
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17. Deviation Overflow

[Display] [Description of detected alarm]
— A position deviation amount equivalent to servomotor revolutions
o specified in PA2_69 (deviation detection overflow value) is

accumulated inside the servo amplifier.

When full-closed control is enabled, the position deviation for the
amount of pulses set in PA4_36: External/Motor deviation over
detection value has been 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, Vand W).

The servomotor fails to rotate mechanically.

¢ Check if the brake is applied.

Low output torque

¢ Increase PA1_27 and 28 (torque limit values).

The deviation detection width is small.

®* PA2_69: Increase the deviation overflow
detection value.

* PA4 36: Increase the external/motor deviation
over detection value.

The amplifier is in the P control mode.

e Turn off the P motion signal.

Low gain

¢ Perform gain adjustment.

Acceleration/deceleration of pulse train
frequency is too rapid.

¢ |Increase the acceleration/deceleration time.

The relationship between the external pulse
phase and the motor rotation direction is not
correct.

¢ Check the set value of PA4_32 (1st digit:
external pulse phase selection).

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.
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18. Amplifier Overheat

[Display] [Description of detected alarm]
I The temperature of the servo amplifier has exceeded the allowable
(i -
limit.

[Cause and remedy]

Cause Remedy

® Reduce the ambient temperature to 55 [°C] or lower.

(40 [°C] or lower temperatures are recommended for
EQTO%Tbient temperature exceeds regular operation.)

* Move heat generating bodies near the servo amplifier
as far away as possible.

Perform operation at a continuous load factor within 100%.

19. Encoder Overheat

[Display] [Description of detected alarm]

The encoder inside the servomotor may be overheated.

[Cause and remedy]

Cause Remedy

¢ Reduce the ambient temperature of the servomotor to
40 [°C] or lower.

Excessive ambient temperature ¢ Remove shields interrupting heat radiation, if there

are any.
The effective torque exceeds the ¢ |Increase the cycle time and reduce the operation
rating. frequency.

The main body of the encoder detects this alarm according to results of self-diagnosis.
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20. Absolute Data Lost

[Display] [Description of detected alarm]
" ™o The absolute data of the encoder is lost.
ot i ¢ dLO1: Battery voltage drop, broken encoder cable, loss of

[Cause and remedy]

multi-rotation data
oy e dL02: Multi-turn data fault in encoder
e dL03: Detection at power-on after an Et alarm

Cause

Remedy

o Replace the battery and preset the position.
If it still can not be solved, please check if the

dLO1 alarm encoder cable is not broken and correct.
e A warning is displayed at the keypad if the battery
voltage is low. (If PA2_78 is set at 1)
d4L02 alarm ¢ Perform position preset. If the alarm persists, replace
the servomotor.
¢ After position preset, dL03 is canceled but the Et
dL03 alarm alarm persists.

¢ |f the Et alarm is not canceled, replace the
servomotor.

For details, refer to "CHAPTER 10 ABSOLUTE POSITION SYSTEM."

21. Multi-turn Data Overflow

[Display] [Description of detected alarm]

[Cause and remedy]

= Rotation of the output shaft of the servomotor exceeds the range
' T between -32766 and +32765.

Cause

Remedy

Excessive servomotor revolutions

e Check the servomotor revolutions.
e Use the PC Loader or take similar measures to
check the current position.
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22. 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

servomotor rotates due to an external force

(at 100 [r/min] or over). then on again. If restoration is not obtained,

replace the servomotor.

23. Command Pulse Frequency Error

[Display] [Description of detected alarm]
T ¢ GearRatio (6091H), Additional position encoder resolution (60E6H)
i are changed during CSP, PP, or HM operation.

¢ The input frequency of the full-closed control has exceeded the
maximum input specification.

[Cause and remedy]

Cause Remedy
Gear Ratio was changed. ¢ Review the master processing.
The set value of pulse such as electronic gear e Set the ratio of pulses to an appropriate
setting is large. setting value.

24. Overload 3

[Display] [Description of detected alarm]
' == OL3 = This is an alarm at output open-phase.
(o ] I |

[Cause and remedy]

Cause Remedy

The servomotor fails to rotate mechanically. e Check the wiring of power cables (U, V and
W) and correct faults.
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25. Cycle communication error

[Display] [Detected error]

0 An error occurred during EtherCAT communication.

[Cause and remedy]

Cause Remedy

e Check the condition of the communication
cable (disconnection, etc.), and fix if
necessary.

¢ Insert a ferrite core into the communication
An error occurred during EtherCAT

e cable.
communication.

¢ Adjustment the interval between the
communication timing and DC timing.
e Check whether the ESM State is other than

OP with servo-on.
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6.4 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] RYT201F7-VC2
Device Host control unit, external braking resistor, etc.
configuration [Example] External braking 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 (csp mode, 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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6.

5 Maintenance and Discarding

6.5.1 Operating Environment

Use in the operating environment specified in "CHAPTER 1 INSTALLATION."

(1)

Power-on
Power can be supplied continuously to the servo amplifier.

/N\ WARNING

Do not touch the servomotor, servo amplifier or cables in the power-on state.
There is a risk of electric shock.

()
@)

(4)

Specifications

The rating of the GYS, GYG and GYB type servomotors is continuous rating.

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.

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.

e FElectric noise may be observed at AM radios placed near the servo amplifier or servomotor.
e FElectric noise may be added to radio broadcasting systems or similar installed near cables.
® FElectric noise may be added to measuring instruments and commercial devices.

For countermeasures against electric noise and installation method, refer to "CHAPTER 9
PERIPHERAL EQUIPMENT."
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6.5.2 Life

The servomotor and servo amplifier have service lives even if they are used under regular operating
conditions.
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.

(2) Cooling fan built in servo amplifier
Set parameter PA2_78 (Display transition at warning detection) at 1 to show a warning on the
keypad of the front panel of the servo amplifier when the limit of the service life of the cooling fan
draws near.
The cooling fan runs normally when the control power supply is turned ON. It is necessary to
replace the cooling fan if it does not rotate in this condition.
The remaining life can be checked using the PC Loader. For details, refer to "CHAPTER 13 PC
LOADER."

(3) Brake built in servomotor
The brake built in the servomotor is a non-exciting type retention-only brake. Do not use it for
braking. Failure will be caused if the brake is used for braking, resulting in substantial reduction of
the service life. Use it only for retention of a stopped servomotor.

(4) 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 show a warning at the keypad on the front panel of the servo amplifier when the
limit of the service life draws near.
The remaining life can be checked using the PC Loader. For details, refer to "CHAPTER 13 PC
LOADER."

(5) Battery (for ABS system)
The battery used in an absolute position system has a service life.
If the battery voltage is lower than the rated value, a warning is displayed at the keypad on the front
panel of the servo amplifier.
Replace the battery soon while leaving the control power turned on.
In case that the battery life is extremely short, there is possibility of wrong wiring of encoder cable.
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6.5.3 Discarding

If this product is damaged, the following two laws apply, and restrictions apply to each of the respective
laws. These law are effective inside Japan. Local laws shall take precedence if outside Japan.
Announce this for, or indicate this on the final product if required.
B Law for the Promotion of Effective Utilization of Resources

Please make every effort to regenerate or recycle products that are no longer required.

When recycling, it is recommended that products be separated into scrap iron and electronic

products and so on, and then sold to a suitable recycling company.

B Waste Management and Public Cleansing Law
It is recommended that products that are no longer required be recycled in accordance with the

previous item (Law for the Promotion of Effective Utilization of Resources), and that the volume of

waste be reduced.
E If products that are no longer required are being disposed of because they cannot be sold,

products shall apply to industrial waste as stipulated in this law. The disposal of industrial waste
must be consigned to an industrial waste disposal company permitted by this law, and waste must
be disposed of in an appropriate manner, including the management of manifests.

Batteries used in this product apply to what are referred to as "primary batteries", and should be

disposed of in accordance with the disposal methods specified by each local government.
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6.6 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 | gend the product back
Oil seal 5000 hours to us for repair.

B Servo amplifier

Part name Standard service life Method
Capacitors of main circuit 73,000 hours Send the product back
Cooling fan 73,000 hours to us for repair.
Battery for absolute system 35,000 hours *1 Replace with a new part.

*1  Cumulative operation hours without tuning the power on
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7.1

Specifications of Servomotor

7.1.1  GYS Motor
200V series
B Standard specifications
Motor type GYS500D7 GYS101D7 GYS201D7 GYS401D7 GYS751D7
-00o2 -0o2 -00o2 -0o2 -002
Rated output [kW] 0.05 0.1 0.2 0.4 0.75
Rated torque [N-m] 0.159 0.318 0.637 1.27 2.39
Rated speed [r/min] 3000
Max. speed [r/min] 6000
Max. torque [N-m] 0.478 0.955 1.91 3.82 7.17
Inertia moment [kg- m?] 0.0192x10* 0.0371x10* 0.135x10* 0.246x10* 0.853x10*
Rated current [A] 0.85 0.85 1.5 2.7 4.8
Max. current [A] 2.55 2.55 4.5 8.1 14.4
Insulation class Class B

Degree of enclosure protection

Totally enclosed, self-cooled (IP67, excluding the shaft-through and connectors)

Terminals (motor)

Cable 0.3m (with connector)

Terminals (encoder)

Cable 0.3m (with connector)

Overheat protection

Not provided (The servo amplifier detects temperature.)

Mounting method

By securing motor flange IMB5 (L51), IMV1 (L52), IMV3 (L53)

Encoder

24-bit serial encoder (absolute/incremental)

Vibration level !

V5 or below

Installation place, environment

For indoor use (free from direct sunlight),
locations without corrosive and flammable gases, oil mist and dust

Altitude

Altitude < 1000m

Ambient temperature, humidity

-10 to +40°C (there should be no freezing), within 90% RH max. (without condensation)

Vibration resistance [m/s?]

49

Mass [kg]

0.45

0.55

1.2

1.8

3.4

Standards

UL/cUL (UL1004), CE marking (EN60034-1, EN60034-6), RoHS directive

*1: The vibration value is the property of flange type IMV1 (L52).

B Brake specifications (motor equipped with a brake)

Motor type GYS500D7 GYS101D7 GYS201D7 GYS401D7 GYS751D7
-002-B -002-B -002-B -002-B -002-B
Rated output [kW] 0.05 0.1 0.2 0.4 0.75
Rated torque [N-m] 0.159 0.318 0.637 1.27 2.39
Max. torque [kg-m?] 0.0223x10* 0.0402x10* 0.159x10* 0.270x10* 0.949x10*
Static friction torque [N-m] 0.34 1.27 2.45
Rated voltage [V] DC24+10%
Attraction time [ms] 35 40 60
Release time [ms] 10 20 25
Power consumption [W] 6.1 (at 20°C) 7.3 (at 20°C) 8.5 (at 20°C)
Mass [kg] 0.62 | 0.72 1.7 | 2.3 42
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Motor type GYS102D7 GYS152D7 GYS202D7 GYS302D7 GYS402D7 GYS502D7
-O002 -O002 -O02 -O002 -O002 -0O02
Rated output [kW] 1.0 1.5 2.0 3.0 4.0 5.0
Rated torque [N-m] 3.18 4.78 6.37 9.55 12.7 15.9
Rated speed [r/min] 3000
Max. speed [r/min] 5000
Max. torque [N-m] 9.55 14.3 19.1 28.7 38.2 47.8
Max. torque [kg-m?] 1.73x10* 2.37x10* 3.01x10* 8.32x10* 10.8x10* 12.8x10*
Rated current [A] 71 9.6 12.6 18.0 24.0 30.0
Max. current [A] 21.3 28.8 37.8 54.0 72.0 90.0
Insulation class Class F
Degree of enclosure protection

Terminals (motor)

Totally enclosed, self-cooled (IP 67, excluding the shaft-through) ™

Terminals (encoder)

Cannon connector

Overheat protection

Cannon connector

Mounting method

Not provided (The servo amplifier detects temperature.)

Encoder

By securing motor flange IMB5 (L51), IMV1 (L52), IMV3 (L53)

Vibration level "2

24-bit serial encoder (absolute/incremental)

Installation place, environment

Up to rated rotation speed: V10 or below

Over rated rotation speed and up to 5000r/min: V15 or below

Altitude

For indoor use (free from direct sunlight),

locations without corrosive and flammable gases, oil mist and dust

Ambient temperature, humidity

Altitude < 1000m

-10 to +40°C (there should be no freezing), within 90%RH max. (without condensation)
Vibration resistance [m/s2] 24.5
Mass [kg] 44 | 52 | 683 | 110 | 135 [ 16.0
Standards UL/cUL(UL1004), CE marking (EN60034-1, EN60034-6), RoHS directive
*1: When using the product under such an environment as specified in IP67, make sure that the connector for wiring is
compatible with IP67.

*2: The vibration value is the property of flange type IMV1 (L52).

Motor type GYS102D7 | GYS152D7 | GYS202D7 GYS302D7 GYS402D7 | GYS502D7
-002-B -002-B -002-B -002-B -002-B -002-B
Rated output [kW] 1.0 1.5 2.0 3.0 4.0 5.0
Rated torque [N-m] 3.18 4.78 6.37 9.55 12.7 15.9
Max. torque [kg-m?] 2.03x10* 2.67x10* 3.31x10* 10.42x10* 12.9x10* 14.9x10*
Static friction torque [N-m] 6.86 17
Rated voltage [V] DC24 £10%
Attraction time [ms] 100 120
Release time [ms] 40 30
Power consumption [W] 17.7 (at 20°C) 12 (at20°C)
Mass [kg] 5.9 | 6.8 | 7.9 130 | 1565 | 180

Specifications of Servomotor
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B Torque characteristics drawing

(at 3-phase 200 [V] or single-phase 230 [V] source voltage®)

GYS500D7-0102 (0.05 [kW])

GYS101D7-0002 (0.1 [kW])
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GYS302D7-002 (3.0 [kW]) GYS402D7-002 (4.0 [KW])
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These characteristics indicate typical values of each servomotor combined with the corresponding
servo amplifier.

The rated torque indicates the value obtained when the servo amplifier is installed to the following
aluminum heat sink.

e Model GYS500, 101 200 % 200 % 6 [mm]
e Model GYS201, 401 : 250 x 250 x 6 [mm]
¢ Model GYS751 : 300 x 300 x 6 [mm]

Model GYS102, 152, 202 : 350 x 350 x 8 [mm]
Model GYS302, 402, 502 : 400 x 400 x 12 [mm]
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7.1.2 GYB Motor

B Standard specifications

Motor type GYB201D7-0002-01 GYB401D7-0002-01 GYB751D7-0002-01
Rated output [kW] 0.2 0.4 0.75
Rated torque [N-m] 0.637 1.27 2.39
Rated speed [r/min] 3000
Max. speed [r/min] 6000
Max. torque [N-m] 2.23 4.46 8.36
Max. torque [kg-m?] 0.33x10* 0.57x10* 1.53x10
Rated current [A] 14 2.7 4.9
Max. current [A] 6.0 12.0 18.0
Insulation class Class B

Degree of enclosure protection

Totally enclosed, self-cooled
(IP 67, excluding the shaft-through and lead wire connectors) '

Terminals (motor)

Connector (lead wire)

Terminals (encoder)

Connector (lead wire)

Overheat protection

Not provided (The servo amplifier detects temperature.)

Mounting method

By securing motor flange IMB5 (L51), IMV1 (L52), IMV3 (L53)

Encoder

24-bit serial encoder (absolute/incremental)

Vibration level "2

V5 or below

Installation place, environment

For indoor use (should not be exposed to direct sunlight),
there should be no corrosive or flammable gases, oil mist, or dust.

Altitude Altitude < 1000m
Ambient temperature, humidity | -10 to +40°C (without freezing), within 90%RH max. (without condensation)
Vibration resistance [m/s?] 49
Mass [kg] 0.9 | 1.2 | 2.3
Standards UL/cUL (UL1004), CE marking (EN60034-1, EN60034-6), RoHS directive

*1: When using the product under such an environment as specified in IP67, make sure that the connector for

wiring is compatible with IP67.

*2: The vibration value is a characteristic when fitted with flange mounting IMV1 (L52).

B Brake specifications (motor equipped with a brake)

Motor type GYB201D7-0002-0 GYB401D7-0002-0 GYB751D7-0002-0
Rated output [kW] 0.2 0.4 0.75
Rated torque [N-m] 0.637 1.27 2.39
Max. torque [kg-m?] 0.37x10* 0.62x10* 1.71x10*
Static friction torque [N-m] 15 3.0
Rated voltage [V] DC24 +10%
Attraction time [ms] 40 60
Release time [ms] 20 20
Power consumption [W] 7.2 (at 20°C) 8.5 (at 20°C)
Mass [kg] 1.3 | 1.8 3.2
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B Torque characteristics drawing
(at 3-phase 200 [V] or single-phase 230 [V] source voltage)

GYB201D7-0002-0O (0.2 [kwW]) GYB401D7-002-00 (0.4 [kW])
25 5
T I —
1 I I
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s 2
P P
0.5 — Cont_inuous 1 T Cont_inuous —
0 oper‘at|on z?ne 0 op(-T\rat|on ‘zone ‘
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These characteristics indicate typical values when each servomotor is combined with the
corresponding servo amplifier.
The rated torque indicates the value obtained when the servo amplifier is installed to the following
aluminum heat sink.

* Model GYB201, 401 1250 x 250 x 6 [mm]

* Model GYB751 : 300 x 300 x 6 [mm]
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7.1.3 GYG Motor

B Standard specifications

Motor type GYG102C7-0002 GYG152C7-0002 GYG851B7-0002 GYG132B7-0002
Rated output [kW] 1.0 1.5 0.85 1.3
Rated torque [N-m] 4.77 7.16 5.41 8.28
Rated speed [r/min] 2000 1500
Max. speed [r/min] 3000
Max. torque [N-m] 14.3 21.5 16.2 24.8
Max. torque [kg-m?] 11.8x10* 17.8x10* 11.8x10* 17.8x10*
Rated current [A] 4.7 8.9 5.4 101
Max. current [A] 18.0 30.0 22.0 37.0
Insulation class Class F
Rated rotation speed Continuous rating
Degree of enclosure protection Totally enclosed, self-cooled (IP 67, excluding the shaft-through) ™
Terminals (motor) Cannon connector
Terminals (encoder) Cannon connector
Overheat protection Not provided (The servo amplifier detects temperature.)
Mounting method By securing motor flange IMB5 (L51), IMV1 (L52), IMV3 (L53)
Finishing color N1.5
Encoder 24-bit serial encoder (absolute/incremental)
Vibration level V10 or below
Installation place, environment For indoor use (shoul_d not be exposed to direct_ suplight),
there should be no corrosive or flammable gases, oil mist, or dust.
Altitude Altitude < 1000m
Ambient temperature, humidity -10 to +40°C (there should be no freezing), within 90%RH max. (without condensation)
Vibration resistance [m/s?] 24.5
Mass [kg] 5.6 | 7.3 | 5.6 | 7.3
Standards UL/cUL (UL1004), CE marking (EN60034-1, EN60034-6), RoHS directive

*1: When using the product under such an environment as specified by IP67, make sure that the connector for
wiring is also compatible with IP67.

*2: The vibration value is a characteristic when fitted with flange mounting IMV1 (L52).

B Brake specifications (motor equipped with a brake)

Motor type GYG102C7-002-B | GYG152C7-002-B | GYG851B7-0002-B | GYG132B7-0002-B
Rated output [kW] 1.0 1.5 0.85 1.3
Rated torque [N-m] 4.77 7.16 5.41 8.28
Max. torque [kg-m?] 13.8x10* 19.8x10* 13.8x10* 19.8x10*
Static friction torque [N-m] 17
Rated voltage [V] DC24 +10%
Attraction time [ms] 120
Release time [ms] 30
Power consumption [W] 12 (at 20°C)
Mass [kg] 7.8 95 | 7.8 9.5
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B Torque characteristics drawing (servo amplifier power supply voltage: 3-phase 200 [V])

GYG102C7-002 (1.0 [kW]) GYG152C7-01J2-B (1.5 [kW])
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These characteristics indicate typical values when each servomotor is combined with the
corresponding servo amplifier.

The rated torque indicates the value obtained when the servo amplifier is installed to the following
aluminum heat sink.

* Model GYG102, 851 : 300 x 300 x 12 [mm]

® Model GYG152,132 1400 % 400 x 12 [mm]
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7.2 Specifications of Servo Amplifier

7.2.1

Common Specifications

Servo amplifier capacity [kW] 0.05 0.1 0.2 0.4 0.75 1.0 1.5 2.0 3.0 4.0 5.0
Amplifier type RYTOOOF7-VC2 500 101 201 401 751 102 152 202 302 402 502
Outer frame number Frame 1 Frame 2 Frame 3 Frame 4
Mass [kg] 09 | 09 [ 09 [ o9 [ 15 [ 15 [ 15 | 25 | 25 | 38 | 38
Protective construction/cooling Open/natural cooling Open/mechanical cooling
. Phases Single-phase, 3-phase | 3-phase

> g"omr Voltage/frequency AC200 to 240 [V], 50/60 [Hz]

% supply ﬁﬂng(')envo"age 3-phase: AC170 to 264 [V], Single-phase: AC190 to 264V

o] Phases Single-phase

g | Control Iy geffre AC200 to 240 [V], 50/60 [H

€ | power gelfrequency 0 240 [V], 50/60 [Hz]

supply ﬁgg;ﬁ:g(')en"o"age AC170 to 264V

Control system Fully-digital sinusoidal PWM drive
Carrier frequency 10 [kHZz] 5 [kHz]
Overload capability Overload capability varies from motor to motor
Max voltage for | Built-in resistor — — — 8 20 20 20 30 30 60 60
regenerative N
resistance [W] | External resistor ! 17 17 17 17 50 50 50 260 260 300 300
Dynamic brake Built-in 2

Feedback Absolute 24-bit serial encoder, incremental 24-bit serial encoder

Load o . o

fluctuation +0.01% or less (load fluctuation 0 to 100% at rated speed)
rS;:iieg fluctuation mﬁtﬁﬁply 0% (power supply fluctuation -10% to +10% at rated speed)

Temperature o o o . N

fluctuation +0.2% or less (25°C+10°C, at rated speed with analog voltage directive)

Closed loop control with speed regulator, acceleration/deceleration time setting,

o Speed control )
g manual feedrate/max. rotation speed, etc.
© % Position Closed loop control with position regulator, electronic gear, output pulse setting, feed forward,
% S VC tvpe control home position return, interrupt positioning, etc.
=] P T Closed-loop control by current adjuster (current and torque in open-loop control in proportional
S < orque control ) L L
23 relation), torque limit, speed limit at torque control, etc.
g Auxiliary Easy tuning, profile operation, sequence test mode, auto tuning, auto-notch filter,

function online leaning of vibration suppression control, etc.

Protective function (Alarm display)

Overcurrent (oc01, 0c02), overspeed (0S), control power supply undervoltage (Lvcn),
overvoltage (Hv), encoder error (Et01, Et02), memory error (dE), motor combination error (cE),
encoder communication error (Ec), CONT duplication (cont), overload (oL01, oL02, oL03),

main circuit power supply undervoltage (LvPo), braking resistor overheating (rH01, rH02),
braking transistor error (rH03), inrush current suppression circuit error (rH04), deviation over (oF),
servo amplifier overheating (AH), encoder overheating (EH), ABS data loss (dL01, dL02, dL03),
multi-rotation overflow (AF), initial error (iE), command pulse frequency error (HF),

function safety error (SFty), EtherCAT communication error (cy)

Operation and
display section of main body

2-digit alphanumeric display with 7-seg LED
Rotary switch

Installation place

Indoors at altitude < 1000m, free from dust, corrosive gases and direct sunlight
In case of compliance with CE marking: Pollution Degree=2 Over Voltage Category=1I

Temperature/
Working humidity/atmospheric | -10 to 55°C/10 to 90%RH (without condensation)/70 to 106kPa
conditions | Pressure
: 21-
Vibration 3 [mm]: 2 to less than 9 [Hz], 9.8 [m/s?]: 9 to less than 20 [Hz]

2 [m/s?: 20 to less than 55 [Hz], 1 [m/s?]: 55 to less than 200 [Hz]

Shock resistance

19.6 [m/s?]
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Servo amplifier capacity [kW] 0.05 0.1 0.2 0.4 0.75 1.0 1.5 2.0 3.0 4.0 5.0
Amplifier type RYTOOOF7-VC2 500 101 201 401 751 102 152 202 302 402 502
Outer frame number Frame 1 Frame 2 Frame 3 Frame 4

UL standard : UL61800-5-1
CE marking Low voltage directive : EN61800-5-1

EMC directive : EN61800-3
Machine directive : ENISO 13849-1 :Cat3 PL=e
Standards EN 60204-1 : Stop Category 0
EN 61508 : SIL3
EN 61800-5-2 : SIL3 ( Functional Safety : STO )
EN 62061 1 SIL CL3
Frequency response 3, 200Hz
c
2 Tuning features Auto tuning, semi-auto tuning, interpolation control mode, manual tuning
§ Auto adjustment features Tuningless features, easy tuning, fine tuning
% Notch filter 5-step
g Vibration suppression 2-step (number of steps that can be configured at the same time)
3 |control
Compensation features Friction compensation, interference detection, cogging torque compensation

*1: This value assumes that the external resistor dedicated to each amplifier is connected.

*2: We will accept custom orders for models without a dynamic brake.

*3: This value represents the average value of the speed fluctuation that is generated from static load fluctuation, power supply
fluctuation, and temperature fluctuation as the percentage to the rated rotation speed.
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7.2.2 VC Type Specifications

B System configuration overview

C|
Oscilloscope

EtherCAT
compatible
controller

EtherCAT B

&Main power EtherCAT
| De =
| reactor il
DC -
coupling I Di/Do
External regenerative resistor
Motor power cable = 1
24-bit ABS  24-bit INC
B Interface specifications
Interface type Specification

Position control

Command interface Speed control

Torque control

EtherCAT CiA402 drive profile

Communication interface

EtherCAT (for command interface, parameter editing, monitor)

Can application over EtherCAT

100 Mbps

B EtherCAT communication specifications

ltem

Specification

Physical layer

100Base-TX [IEEE802.3]

Baud rate

100 [Mbps] (full duplex)

Topology

Line

Communication cable

Twisted pair cable CAT5e

Communication distance

Distance between nodes: max. 100 m

Number of slaves

65535
* The number of slaves which can be controlled with PDO is restricted by the
communication cycle and data length.

Communication port

2 ports (RJ45 connector)

Station alias (Station Alias)

Setting: 0 to 65535

Device profile

Can application over EtherCAT

Cia402 drive profiles

pp: Profile position mode

pv: Profile velocity mode

hm: Homing mode

csp: Cyclic synchronous position mode

csv: Cyclic synchronous velocity mode

cst: Cyclic synchronous torque mode

Touch probe

Supported (2 inputs)
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Item Specification
Svynchronization | Synchronization mode DC: Distribute clock
m):ethod SM2: Cyclic PDO communication
Asynchronous mode | Free run
Communication cycle 125 [ps], 250 [ps], 500 [us], 1000 [us], 2000 [us], 4000 [us]
Communication format SDO, PDO
SDO message Normal Request, Normal Response
Free PDO Mapping Supported * Only objects defined as possible with Fuji Electric specification
Max. PDO data count 4 x 16 [Entry/PDO] (RxPDO) + 4 x 16 [Entry/PDQ] (TxPDO)
Max. PDO data length 128 [bytes] (Rx PDO) + 128 [bytes] (Tx PDO)

Terminal name Symbol Specification
MONA1 From 0 VDC +10 V
Analog monitor voltage MON2 Resolution: 14-bit/+full scale
output Output content is based on input parameters.
M5 M5 is reference potential (0 V).
Sequence input/output COMIN Sequence input signal common
common COMOUT Sequence output signal common

Sequence input signals

CONT1 to CONT6

ON with contact shorting, OFF with open

12 VDC - 10% to 24 VDC +10%

Current consumption: 8 mA (per contact, used with circuit voltage of 24 VDC)
All signal functions are based on parameter settings.

Compatible with both sync/source input methods.

Sequence output signal

OUT1 to OUT2

Contact shorting when ON, open circuit when OFF
30 VDC/50 mA (max.)

All signal functions are based on parameter settings.
Compatible with both sync/source output methods.
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7.3 Dimensions of Servomotor

7.3.1 GYS Motor (With no Brake)

- L . Unit: mm

-t

& 2
S Encoder +
M' N\ wire Q Power §
o I wire
[ v [Figure A]  [Figure B]
Lpb\(\t) Qﬂ?\(\b
SHAFT EXTENSION
Overall length Dimensions
Rated speed | Rated output Type Shaft shape (Flange) Mass [kg]
L LL
. 0.05 kW GYS500D7-1B2 Figure A 89 64 0.45
3000 r/min -
0.1 kW GYS101D7-00B2 Figure B 107 82 0.55
. L - 160 Unit: mm
. L N
6 13
J i 19
ok % i
%) S
[ 11 . 1 Q@
, \ |
g Encoder o
2 T Wwire Power j:‘
wire §
v o
= ;
<
/SHAFT EXTENSION
Dimensions
Overall length
Rated speed Rated output Type J (Flange) Mass [kg]
L LL
3000 r/min 0.2 kW GYS201D7-0B2 107.5 77.5 1.2
0.4 kW GYS401D7-0B2 135.5 105.5 1.8

* See “7.5 Optional Specification of Shaft Extension [With a Key, Tapped]” for the shaft extension
specifications of the motor with a key.
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161 - Unit: mm

$70h7

1 Ty
=4 Hﬁj‘\\ Power ! l& !
‘g \ wire
=] Encoder o
. wire / _T_’l
1 =
! #&
ezl
SHAFT EXTENSION
Rated speed Rated output Type Mass [kg]
3000 r/min 0.75 kW GYS751D7-0B2 3.4
Unit: mm
- L - 01100
LL 45
LO ii 4-99
i
‘ 240
) z
[ O S o
) S
Power supply
i ! . connector
|57 | kel
Encoder connector @’L&\\b
’/SHAFT EXTENSION
Dimensions . .
Overall length Terminal portion
Rated speed | Rated output Type 9 (Flange) P Mass [kg]
L LL KB1
1.0 kW GYS102D7-0B2 198 153 77 4.4
3000 r/min 1.5 kW GYS152D7-[1B2 220.5 175.5 99.5 52
2.0 kW GYS202D7-0B2 243 198 122 6.3

* See “7.5 Optional Specification of Shaft Extension [With a Key, Tapped]” for the shaft extension
specifications of the motor with a key.
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L Unit: mm
LL 63
216
=
W’ 2 55

$110h7

——" Power supply

: X
} I T |~ connector Q7
I\ 55 ; KB1
” |
Encoder connector SHAFT EXTENSION
Dimensions . .
(0] Il length T | port
Rated speed | Rated output Type veralleng (Flange) | 'CMMNaPOTION | s [kg]
L LL KB1
3.0 kW GYS302D7-0B2 262.5 199.5 125.5 11
3000 r/min 4.0 kW GYS402D7-00B2 292.5 229.5 155.5 13.5
5.0 kW GYS502D7-0B2 322.5 259.5 185.5 16
7 * See “7.5 Optional Specification of Shaft Extension [With a Key, Tapped]” for the shaft extension

specifications of the motor with a key.
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7.3.2 GYS Motor (With a Brake)

Unit: mm
LL 25
2-043
5 2.5
1 -
Y
; 5 —
_ X S
o~ ¢ Y ] ¥ .
— T 1 "
: CEIN
T ‘ i
S Encoder o
™ wire Power &
Y \\\ wire
A\ [Figure A] [Figure B]
o
I 98 9
% o
SHAFT EXTENSION
Overall length Dimensions
Rated speed | Rated output Type Shaft shape (Flange) Mass [kg]
L LL
3000 r/min 0.05 kW GYS500D7-0B2-B Figure A 123.5 98.5 0.62
0.1 kw GYS101D7-00B2-B Figure B 141.5 116.5 0.72
L Unit: mm
r iy 160
LL 30
6 | 3 4055
=
& 1§
. R
- I Y
m Power
=4 || wire o
g Encoder // r\
Q . wire S
Q\‘%\?/
SHAFT EXTENSION
Overall length Dimensions
Rated speed Rated output Type (Flange) Mass [kg]
L LL
. 0.2 kW GYS201D7-01B2-B 145.5 115.5 1.7
3000 r/min
0.4 kW GYS401D7-0B2-B 173.5 143.5 2.3

* See “7.5 Optional Specification of Shaft Extension [With a Key, Tapped]” for the shaft extension
specifications of the motor with a key.
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197
157

@y
it

2L
$70h7

255

et

N
e

Power
Encoder wire

7
§ n Wire K
R pa
v R
SHAFT EXTENSION
Rated speed Rated output Type Mass [kg]
3000 r/min 0.75 kW GYS751D7-0B2-B 4.2
Unit: mm
- t - 1100
B LL A5
EFL
| — g
— A 1%
2 | —
el o)
T Y
9% | ke 5 ©
\ Power supply @Q//
| Encoder connector connector
SHAFT EXTENSION
Overall length Dimensions Terminal portion
Rated speed | Rated output Type (Flange) Mass [kg]
L LL KB1
1.0 kW GYS102D7-1B2-B 239 194 79 59
3000 r/min 1.5 kW GYS152D7-[1B2-B 261.5 216.5 101.5 6.8
2.0kw GYS202D7-0B2-B 284 239 124 7.9

* See “7.5 Optional Specification of Shaft Extension [With a Key, Tapped]” for the shaft extension
specifications of the motor with a key.
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LL 63

©110h7

127
‘ (88)
‘ -

S
Power supply fy
i I~ connector
I

95 \ KB
Encoder connector SHAFT EXTENSION
Dimensions . .
Rated speed | Rated output Type Overall length (Flange) Terminal portion Mass [kg]
L LL KB1

3.0 kW GYS302D7-0B2-B 304.5 241.5 127.5 13
3000 r/min 4.0 kW GYS402D7-0B2-B 334.5 271.5 157.5 15.5

5.0 kW GYS502D7-0B2-B 364.5 301.5 187.5 18

* See “7.5 Optional Specification of Shaft Extension [With a Key, Tapped]” for the shaft extension
specifications of the motor with a key.
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7.3.3 GYB Motor (Connector Type)

Unit: mm

LL 30

Power supply
connector

242 KB1
- -

Encoder connector v\\@
AR N
SHAFT EXTENSION
Dimensions . .
Overall length Terminal portion
Rated speed | Rated output Type 9 (Flange) P Mass [kg]
L LL KB1
. 0.2 kW GYB201D7-00B2-C 96.2 66.2 35.7 0.9
3000 r/min
0.4 kW GYB401D7-0B2-C 114 84 53.5 1.2
- 133.7 . Unit: mm
le 93.7 w40 180
.8 3 o7
- s
g j =
’c\; i1
o 41.3 @%}
| = il
T "UZJ_{F r Power supply |
Tt ST connector
254 e 62 .
59
Encoder connector &\
&
SHAFT EXTENSION
Rated speed Rated output Type Mass [kg]
3000 r/min 0.75 kW GYB751D7-00B2-C 2.3

* See “7.5 Optional Specification of Shaft Extension [With a Key, Tapped]” for the shaft extension

specifications of the motor with a key.
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7.3.4 GYB Motor (Connector Type) (With a Brake)

330 i A\ Power supply

N connector
B

32| _324\_ KB
e
Brake connector

|\ Encoder connector

= ©
& % Q\?‘Q
@

SHAFT EXTENSION

Overall length Dimensions Terminal portion
Rated speed | Rated output Type (Flange) Mass [kg]
L LL KB1
. 0.2 kW GYB201D7-0B2-D 136.3 106.3 35.7 1.3
3000 r/min
0.4 kW GYB401D7-0B2-D 154.1 1241 53.5 1.8
175.5 Unit: mm
1355 40
.83
i 1
-
13
i Y

Power supply
connector

" Brake connector

o
&

Q/\/
SHAFT EXTENSION
Rated speed Rated output Type Mass [kg]
0.75 kW GYB751D7-00B2-D 3.2

3000 r/min
* See “7.5 Optional Specification of Shaft Extension [With a Key, Tapped]” for the shaft extension

specifications of the motor with a key.
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7.3.5 GYB Motor (Lead Wire Type)

3000 r/min

Unit: mm
L
L 30
03 0 455
- | Q/\Q
g | :I =
©Q J 1 Lg
5] ﬁ HJ
= ) %m Power
g Encoder - wire g
@ \ wire R
V\\\
©
o
&,
SHAFT EXTENSION
Overall length Dimensions
Rated speed Rated output Type (Flange) Mass [kg]
L LL
. 0.2 kW GYB201D7-[1B2 96.2 66.2 0.9
3000 r/min
0.4 kW GYB401D7-0B2 114 84 1.2
- 133.7 Unit: mm
937 40 . 80 .
- 8.3 o7
T t i s
il =
L 5
3 A3 "
< ! S‘w
4 "
ﬁ \‘ Power
S N  wire R
@ »  Encoder L J g
wire / ™)
‘ Y
9
oy,
SHAFT EXTENSION
Rated speed Rated output Type Mass [kg]
0.75 kW GYB751D7-01B2 2.3

* See “7.5 Optional Specification of Shaft Extension [With a Key, Tapped]” for the shaft extension
specifications of the motor with a key.
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7.3.6 GYB Motor (Lead Wire Type) (With a Brake)

******* i+

s 4
‘ j
_.! WA
. ©50h7,

ta%m,‘
L

Power o
S Jé \_ Wwire +\
Encoder 71— ALS @4 il
wire ﬁ% ik
Brake wire
&,
\
ey L N
© ¥
il ) @
SHAFT EXTENSION
Overall length Dimensions
Rated speed Rated output Type (Flange) Mass [kg]
L LL
. 0.2 kW GYB201D7-1B2-B 136.3 106.3 1.3
3000 r/min
0.4 kW GYB401D7-0B2-B 154 1 124 1 1.8
1755 Unit: mm
[ 1355 40 "
L83
g I ~
141 =
8| 13 m|
< - ~
K : & i “
o P o
173 > e
/ %V %V
’,f'VVIVEncoder wire Brake wire
&
o
v
SHAFT EXTENSION
Rated speed Rated output Type Mass [kg]
3000 r/min 0.75 kW GYB751D7-1B2-B 3.2

* See “7.5 Optional Specification of Shaft Extension [With a Key, Tapped]” for the shaft extension
specifications of the motor with a key.
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7.3.7 GYG Motor (2000 [r/min])

59

\*ﬂ [l

110

Power supply
\
Enoodery/ |z | e [
SHAFT E>‘<TENSION
Dimensions . .
Overall length Terminal portion
Rated speed | Rated output Type 9 (Flange) P Mass [kg]
L LL KB1
2000 r/min 1.0 kW GYG102C7-00B2 180.5 125.5 65 5.6
1.5 kW GYG152C7-00B2 198 143 82.5 7.3

* See “7.5 Optional Specification of Shaft Extension [With a Key, Tapped]” for the shaft extension
specifications of the motor with a key.

7.3.8 GYG Motor (2000 [r/min]) (With a Brake)

LL 55

~
i<

59
0]

L/

Encoder \K
connector 855 B]

Power supply
connector

SHAFT EXTENSION
Overall length Dimensions Terminal portion
Rated speed | Rated output Type (Flange) Mass [kg]
L LL KB1
. 1.0 KW GYG102C7-0B2-B 220.5 165.5 67 7.8
2000 r/min
1.5 kW GYG152C7-0B2-B 238 183 84.5 9.5

* See “7.5 Optional Specification of Shaft Extension [With a Key, Tapped]” for the shaft extension
specifications of the motor with a key.
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7.3.9 GYG Motor (1500 [r/min])

59

Encoder
connector 47.5 KB1

Power supply
connector

SHAFT E‘XTENSION

Overall Dimensions | Terminal Shaft
length (Flange) portion diameter l\?lfgs]s

Rated speed | Rated output Type
L LL KB1 S
0.85 kW GYG851B7-0B2 183.5 125.5 65 19 5.6
143 82.5 22 7.3

1 .
P00wmin W | GvGis27-0B2 | 201

* See “7.5 Optional Specification of Shaft Extension [With a Key, Tapped]” for the shaft extension
specifications of the motor with a key.

7.3.10 GYG Motor (1500 [r/min]) (With a Brake)

L
LL 58
12 6
T
12_40
= e
J 7,%,77N S
% %
=) 3

L

Encoder / 855 \Km
connector
Power supply - -

connector
SHAFT EXTENSION
Overall |Dimensions| Terminal Shaft
Rated speed |Rated output Type length (Flange) portion diameter I\{Isgs]s
L LL KB1 S
1500 r/min 0.85 kW GYG851B7-0B2-B 223.5 165.5 67 19 7.8
1.3 kW GYG132B7-0B2-B 241 183 84.5 22 9.5

* See “7.5 Optional Specification of Shaft Extension [With a Key, Tapped]” for the shaft extension

specifications of the motor with a key.
Dimensions of Servomotor 7-25



CHAPTER 7 SPECIFICATIONS

7.4 Dimensions of Servo Amplifier

Frame 1
|
B
]
e
S ] 2 |
-l ¢ E H
‘H ©
£ g ! %[ mﬂl]ﬂéﬂlﬂﬂ[mﬂﬂ HUHDDUHDDDULD
o | po0¥ssugooo
i § \ ‘ UDDDUU@DDDD:E:H;Q:LH
-
} 2xM4
A 7777@‘?7
- 35 } (5)
(Y E\—\g\
AAAAA ‘:"j}
3
-
o f o
= R
pf 2
= p
] [ = ol
Mli R N - o )'@i.i% ,
1 T TiHE
@ — - — U ) iyl
L0 ! 80 165
Power supply Type Mass [kg]

RYT500F7-VC2
RYT101F7-VC2
200V series 0.9
RYT201F7-VC2

RYT401F7-VC2
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Frame 2
st I I I ,,657
\ Lo ‘ : M4 (for switching from
i ‘ ALPHA5)
| | ‘ ‘
R
o E
o ‘ | | |
< Mounting hole | |
§ : dimensign ‘ ‘
- ‘ ! 1 | M4 (for switching from I Dﬂ[]D[]ﬂ]ﬂﬂHDDHDHWHHDHDHDHUDPDUDBH“
o A 00000000000000800) F=——t=
. ‘ = 0000000000000 .
L e i [T0= w0 |
[ea | |pooooooooooall i ‘ I
- 35 ‘ (30+0.5)
25_14040.5 (5)
T
HE o
T |
S E T
© ol i
w 0 !”\_g
:E-ﬁ,:n / - JL o -
o % | a0
70 80 180
Power supply Type Mass [kg]
RYT751F7-VC2
200V series RYT102F7-VC2 1.5
RYT152F7-VC2
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Frame 3
@ ‘ 4xM4 Unit: mm
i @ ,,,,,,,,,,,,,, J—
i \
! !
| |
: : HDHHUHHUHHDHH@UUUDUUDUDDUUUUUDUU
o ! ! (000000000000000000000000% 2200
0 | _ | foooooooooooogana = ;
& - Mounting hole 0000000000000000g | £
S | dimension | (00000000D0000000 )m s
! ! = A
i ‘ I gzg“guuuuuuuuu L
! \ 00000000000000 ——== ==
! !
| |
L S i
o 5 i 80+0.5 (5)
!j}y I
— -1 @ N © T
- | @,
== 1 |
— E ] Dj
o % ((E= |
g e ! e _ i
d [ - 1 )
o\ (j(“/e\ ﬁ L._I -
- < _
| 1 B
o i% v ED@ @
L T ET m
(80) { ] g
90 | (97) 185
Power supply Type Mass [kg]
200V ] RYT202F7-VC2 s
senes RYT302F7-VC2 '
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Frame 4
B 1 1 4 x M4 Unit: mm
i ‘?B ,,,,,,,,,,,,,,,,, {P(,,
| | Terminal block height: 185
g i Mounting hole i :,” HJD?HHHHDDDDUDDDUDDUDDDDEHDDEIDDEIEM]DE
¢ | | dimension & i
o l ] vl
3 | — 00000000 =
i } TH 000000000000 U=
: : 00000DOCO000000D
! ! 00000D0000000000
Vool &l-—
“l 5 95:05 || (5)
I I
B T
D o
ik
1]
i
:::15—77% o
o| | el el oo ==
(Lfﬂ) . 7777HJ’J‘ E =
e BT D i ©)
s A j@ IIIIIwIIII\!IIIII\!!IIIII‘X!IIIII\!!IIIII‘!/IIIII‘!!IIIW
| \‘/;T;:fif:’f”:’j[ .
T . o
a |
9
\ ,,,,,,,
105 (80) 200
Power supply Type Mass [kg]
RYT402F7-VC2
200V series 3.8
RYT502F7-VC2
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7.5 Optional Specification of Shaft Extension [With a
Key, Tapped]

IR T Unit: mm
L bl
Q
q:
| - QK

Motor type | R | a ok [ s [T u | w| sz
GYS motor 3000 r/min
GYS500D7-JA2-1* 25 — 14 6 2 1.2 2 —
GYS101D7-0A2-1* 25 — 14 8 3 1.8 3 —
GYS201D7-00C2-0 30 — 20 14 5 3 5 M5 depth: 8
GYS401D7-00C2-00 30 — 20 14 5 3 5 | M5 depth: 8
GYS751D7-0JC2-0J 40 — 30 16 5 3 5 | M5 depth: 8
GYS102D7-0C2- 45 40 32 24 7 4 8 M8 depth: 16
GYS152D7-0C2-0 45 40 32 24 7 4 8 M8 depth: 16
GYS202D7-00C2-0 45 40 32 24 7 4 8 M8 depth: 16
GYS302D7-00C2-O0 63 55 45 28 7 4 8 | M8 depth: 16
GYS402D7-00C2-01 63 55 45 28 7 4 8 M8 depth: 16
GYS502D7-00C2-O0 63 55 45 28 7 4 8 | M8 depth: 16
GYB motor 3000 r/min
GYB201D7-00C2-O0 30 — 14 14 5 3 5 | M5 depth: 8
GYB401D7-1C2-1 30 — 14 14 5 3 5 M5 depth: 8
GYB751D7-1C2-1 40 — 22 19 6 3.5 6 M6 depth: 10
GYG motor 2000 r/min
GYG102C7-0C2-0 55 47 35 22 7 4 8 M8 depth: 16
GYG152C7-00C2-O 55 47 35 22 7 4 8 M8 depth: 16
GYG motor 1500 r/min
GYG851B7-JC2-[1 58 40 30 19 6 3.5 6 M6 depth: 12
GYG132B7-00C2-O 58 40 30 22 7 4 8 M8 depth: 16

* The shaft extension of the GYS motors of 0.1kW or less is not tapped.

7-30 Optional Specification of Shaft Extension [With a Key, Tapped]
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8.1 Timing Chart

8.1.1 Power-On Timing

® [f the motor power and control power are turned on simultaneously

(1) After power-on, it takes about 4.5 seconds until initialization of the servo amplifier is finished.
It may take 4.5 seconds or longer if using an option module. Refer to the option module
manual.

(2) Completion of initialization is indicated by activation of servo control ready [S-RDY].

(3) Turn the servo on after checking (2).

(4) After ready for servo-on [RDY] is turned on, the servo amplifier is ready to operate.

Main power, control power ~ Shutoff Power-on

Initialization of amplifier < SiaE >
¥

Servo control ready

[S-RDY] OFF ON

Servo-on status Servo-off Servo-on
v

Ready for servo-on

[RDY{ OFF ON

0.2s.

8-2 Timing Chart
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m [f the control power is turned on first
(1) It takes about 4.5 seconds until initialization of the servo amplifier is finished since the control
power is turned on.
(2) Completion of initialization is indicated by activation of the servo control ready [S-RDY] signal
after power-on.
(3) Turn on the power supply to turn the servo on after checking (2).
(4) After ready for servo-on [RDY] is turned on, the servo amplifier is ready to operate.

Control power (L1C, L2C) Shutoff Power-on
Main power (L1, L2, L3) Shutoff Power-on
1.5kWorless:09s
Initialization of amplifier < des > //2 kio SkW: 2.0
Servo control ready [S-RDY] OFF . \/ » ON
¥
Servo-on status Servo-off Servo-on
v
Ready for Servo-On [RDY] OFF ON
>
0.2s.

8.1.2 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.

(sequence input signal)

<+ 2ms
Recognition by servo
amplifier OFF ON

Timing Chart 8-3
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8.1.3 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

6060H reference value 9 10

2ms

Modes of operation Cyclic position mode Cyclic velocity mode

8.1.4 Alarm Reset Timing

The alarm reset timing chart is shown below.

A
]
Rotation speed :
}
: T -
] ]
!
Alam occurrence Normal Alam occurrence Normal
] 1
] ]
] | !
' ]
}
Output status Base ON | Base OFF
' |
: : .
1 ! :
1 . ! .
. Operation Fault reaction 0 ! Switch on
Status transition enabled >< active Fault | disabled

RST:
Control word
(6040H-00H) (bit7)

8-4 Timing Chart
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8.2 Overload Characteristic

The detection time and load factor characteristics until an overload alarm (OL1/OL2) occurs are

indicated by rotation speed.

8.2.1 GYS Motor

(1) In case of operation at rated rotation speed (3000 [r/min])

1000 .
A

- ‘\

o \A\‘!
£ 100 ¥

S 1 |
3 —&— QL2 alarm }‘*
% —&— OL1 alarm
g Ll

E 10 N\
E \

@© F
- \.
(@)

1
0 50 100 150 200 250 300
Load factor [%]
(2) In case of operation at maximum rotation speed (6000 [r/min])
1000 ——
N
iy N

Z \

[}

£ 100

8 1 |

5 | —#&— OL2 alarm i

2 | —=—oOL1alarm W

©

: a

(_’E 10 \\

© N\

- ‘
(@) \-

1
0 50 100 150 200 250 300

Load factor [%]
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(3) In case of operation at max. rotation speed (5000 [r/min])
Target capacity: 1.0 [kW]

1000 S
\\
w iy Y
(2]
o N
T 100 F
% | —&—OL2alarm 1
% { —®—OL1alarm *
©
= n
® 10 \C
m N\
2 L &
|
1
0 50 100 150 200 250 300

Load factor [%]
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8.2.2 GYG Motor

(1) In case of operation at rated rotation speed (1500/2000 [r/min])

1000 A
N
A

Z \
QE) N
= 100 -i
% | —&—OL2alarm 1

|1 |
% | —a—OL1alarm *
e Ll "
E 10 '
(_U N\
g
@) -

1
0 50 100 150 200 250 300

Load factor [%]

(2) In case of operation at max. rotation speed (3000 [r/min])

1000 ~

100

—&— OL2 alarm
—8— OL1 alarm

=
-
U

q|
/

OL alarm detection time [s]

0 50 100 150 200 250 300
Load factor [%]
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8.2.3 GYB Motor

(1) 3000 [r/min] or less

OL alarm detection time [s]

1000

100

—_
o

(2) 6000 [r/min] or less

OL alarm detection time [s]

1000

100

—_
o

350

x\‘\
—a—(0OL2 alarm \
—-0L1 alarm A\
50 100 150 200 250 300
Load factor [%]
[ N

== OL2 alarm

—= OL1 alarm

50 100

8-8 Overload Characteristic

150

Load factor [%]

200

250

300

350



8.3 Power Supply Capacity and Generated Loss

Power supply

consumption (P)

CHAPTER 8 CHARACTERISTICS

Heat value of amplifier(Qamp)

Power

B B®@§ 3

Heat value of motor(Qmot)

capacity
[kVA]

l=0=0=0=0=0=0=0=0=]=

Rated s o . Power Power Heat value of | Heat value of
rotation ew%gcrpe?llfler Servomotor model CTIES\?]'W csatz)ge:li)tly consumption| amplifier motor
speed [KVA] (P) [kW] | (Qamp) [kW] | (Qmot) [kW]
RYT500F7-VC2 GY[500D7-002 0.05 0.1 0.074 0.018 0.006
RYT101F7-VC2 Gy[1101D7-0002 0.1 0.2 0.13 0.021 0.011
RYT201F7-VC2 GY[J201D7-002 0.2 0.4 0.25 0.027 0.022
RYT401F7-VC2 GY[401D7-0002 0.4 0.8 0.48 0.038 0.044
RYT751F7-VC2 GyOd751D7-0002 0.75 1.5 0.89 0.059 0.083
[3(;32] RYT102F7-VC2 GY[O102D7-0002 1.0 2.0 1.2 0.073 0.1
RYT152F7-VC2 GY[O152D7-002 15 2.9 1.8 0.103 0.17
RYT202F7-VC2 GY[J202D7-002 2 3.9 2.4 0.13 0.22
RYT302F7-VC2 GY[302D7-002 3 59 3.5 0.19 0.33
RYT402F7-VC2 GY[402D7-0002 4 7.8 4.7 0.25 0.44
RYT502F7-VC2 GY[O502D7-0002 5 9.8 5.9 0.31 0.56
2000 RYT102F7-VC2 GYO102C7-0002 1.0 2.0 1.20 0.073 0.1
[min] | RYT202F7-vC2 | GYO152c7-002 | 1.5 2.9 1.8 0.103 0.17
1500 | RYT102F7-vC2 | GYD851B7-00002 | 0.85 | 1.7 1.00 0.065 0.094
[Fmin] | RYT202F7-vC2 | GYO132B7-002 | 1.3 2.6 1.50 0.091 0.140
Power Supply Capacity and Generated Loss 8-9
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8.4 Inrush Current

The allowable inrush current of the servo amplifier is specified below.

Servo amplifier model Inrush current [A]
RYT500F7-VC2
RYT101F7-VC2
RYT201F7-VC2
RYT401F7-VC2 5.1
RYT751F7-VC2
RYT102F7-VC2
RYT152F7-VC2
RYT202F7-VC2
RYT302F7-VC2
RYT402F7-VC2
RYT502F7-VC2

« Input voltage = 200 [V] AC
+ The inrush current indicates the maximum peak current.

23.6

471

8-10 Inrush Current
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8.5 Bending Strength of Cable

If using an option cable (for motor power wiring/encoder wiring/brake wiring) provided by Fuji at
recommended bend radius R=60 [mm] or higher, the bend life will be 5 millions times or greater under

the following test conditions.

<Testing conditions>

(1) Use testing apparatus shown in the figure below to cause the cable to be bent in a traveling
distance L = 300 [mm].

(2) Count each reciprocal test cycle. Count the bending frequency until conductors are broken.

Traveling distance L=300 [mm]

Bending Moving end
radius
R=60 [mm]

Fixed end

/////////////////////////////////////////////

N t The cable life depends largely on the handling method. The bending life is a
0 e reference value for the testing conditions specified above.

Bending Strength of Cable 8-11



CHAPTER 8 CHARACTERISTICS

8-12 Bending Strength of Cable



CHAPTER 9 PERIPHERAL EQUIPMENT m

9-1



CHAPTER 9 PERIPHERAL EQUIPMENT

9.1 Overall Configuration of Peripheral Equipment

MCCB/ELCB

Install at the power supply side (primary side) of
the servo amplifier to prevent damage caused by
power switching and short-circuiting current.

AC reactor

Install for large power supply capacities,
imbalances in the source voltage, and for
harmonic suppression.

Surge absorber Power filter

Protects the servo system Install to suppress harmonics at the power supply
from lightning surges. D side, and to protect the servo amplifier from surges
and noise from the power supply.

@
@ Servo amplifier EtherCAT cable
External =
regenerative e,
resistor D ; 5 w0
DC reactor Y

Y

o\ T

Motor power cable

Safety device cable

E208c2000009

Linear encoder/wiring
for fully closed control

Encoder cable (INC)
Encoder cable with a battery (ABS)

Servomotor

Recommended cable sizes for cables (1) to (5) above are listed in "9.2.1  Main Circuit Section Cable
Size".

9-2 Overall Configuration of Peripheral Equipment
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9.2 Cable Size

B Main circuit section
600V class 2 vinyl cable, or 600V 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.

600V 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

B 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.)

Wiring length < 10 [m]: RMCV-SB (UL2464) AWG#25/2P + AWG#23/2C

10 [m] < wiring length < 50 [m]: RMCV-SB (UL2464) AWG#25/2P + AWG#17/2C

Please inquire regarding GYB model connector connection specification/GYG model.

Cable Size 9-3
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9.2.1

Main Circuit Section Cable Size

The following cable sizes are recommended for parts (1), (2), (3), (4) and (5) specified “9.1 Overall

Configuration of Peripheral Equipment”.

B Single-phase 200V

Recommended cable size [mm?]
Servo
amplifier (1) Power supply (L1,L2,L3) (2) Braking resistor (4) Control
capacity (3) Motor power (U,V,W) (RB1, RB2, RB3) power
W] (5) Earthing (E) ’ ’ (L1C,L2C)
75 [°C] (HIV) 90 [°C] (CV) 75 [°C] (HIV) 90 [°C] (CV) Common
50 to 750 1.25 0.75 1.25 1.25 0.75
B 3-phase 200V
Recommended cable size [mm?]
Servo
ampl?:‘ier (1) Power supply (L1,L2,L3) (2) Braking resistor (4) Control
capacity (3) Motor power (U,V,W) (RB1, RB2, RB3) power
W] (5) Earthing (E) ’ ' (L1C,L2C)
75 [°C] (HIV) 90 [°C] (CV) 75 [°C] (HIV) 90 [°C] (CV) Common
50 to 1000 1.25
0.75
1500
2000 2.0 1.25 1.25 0.75
3000 1.25
4000 35 2.0
5000 ' 3.5

If the servo system requires to fit the overseas standard, use the following cable size.
(Cable: 75 [°C] (HIV))

<Power supply and motor power>

(1) 1kW or less = 1.25mm?

(2) 1.5kW = 2.0mm?2
(3) 2.0, 3.0kW=5.5mm?
(4) 4.0, 5.0kW=8.0mm?2

9-4 Cable Size
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9.2.2 Encoder Cable

Use the specified shielded wire for the servomotor encoder wiring.
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 Shield cables (twisted pair type)

* GYS model/GYB model lead wire specification
30V 80°C UL VW-1 AWG#25/2P + AWG#22/2C or AWG#23/3P shielded cable
(For wiring length of 10 [m] or shorter)
30V 80°C UL VW-1 AWG#25/2P + AWG#17/2C shielded cable or equivalent
(For wiring length > 10 [m] < 50 [m])

¢ GYB model connector connection specification/GYG model
30V 80°C UL VW-1 AWG#24/2P + AWG#22/2C shielded cable or equivalent
(For wiring length of 10 [m] or shorter)
Please contact Fuji if using wiring of length 10 [m] to 50 [m].

The relationship between AWG and mm is shown below.

Gauge Sl unit Inch unit
AW.G | In[mm?] | Diameter [mm] | Cross section [mm?2] | Diameter [mil] | Cross section [CM]
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

Cable Size 9-5
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9.2.3 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.

In case of single-phase 200V

Servo amplifier
capacity

Input voltage

Internal power
consumption

Input current
(lin) [A]

Input current for

selection of peripheral equipment

(Po) [W] (Vac) [V] (Pi) [W] (linx1.5) [A]
50 0.7 1.0
100 1.2 1.7
200 190° 15 2.2 3.2
400 4.2 6.2
750 7.7 115

*-5% of 200V

In case of 3-phase 200V

Servo amplifier Inout voltage Internal power Inout current Input current for
capacity pV Vg consumption P lin) TA selection of peripheral equipment
(Po) [W] (Vac) [V] (Pi) [W] (lin) [A] (linx1.5) [A]

50 04 0.6
100 0.7 1.1
200 1.4 2.1
400 2.7 4.0
750 5.0 7.4
1000 170 15 6.6 9.8
1500 9.8 14.7
2000 13.0 19.5
3000 19.5 29.3
4000 26.0 39.0
5000 32.5 48.8

*-15% of 200V
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9.2.4 Conditions for Selecting Peripheral Equipment of Servo
Amplifier

To select peripheral equipment for a single servo amplifier

Obtain "1.5 times" the input current (lin) obtained above.

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 3-phase 200V)
I={(1.4x2)+ (2.7 x 3)} x 1.5 = 16.35 [A]

Select peripheral equipment having 16.35 [A] or a larger rated current.

Cable Size 9-7
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9.3 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.

Model of molded case circuit breaker and earth leakage breaker

B [n case of single-phase 200V

Servo amplifier capacity MCCB ELCB
[kW] (Sensed current: 30mA)
00'015 BW32AAG-2P003 EW32AAG-2P003
0.2 BW32AAG-2P005 EW32AAG-2P005
0.4 BW32AAG-2P010 EW32AAG-2P010
0.75 BW32AAG-2P015 EW32AAG-2P015
B |n case of 3-phase 200V
Serve amFlll\];{/?r capacly MCCB (Sensed Etl;r(r:eit: 30mA)
0.05
0.1 BW32AAG-3P003 EW32AAG-3P003
0.2
0.4 BW32AAG-3P005 EW32AAG-3P005
0.75 BW32AAG-3P010 EW32AAG-3P010
1.0 BW32AAG-3P015 EW32AAG-3P015
1.5 BW32AAG-3P020 EW32AAG-3P020
2 BW32AAG-3P030 EW32AAG-3P030
3 BW50AAG-3P040 EW50AAG-3P040
: BW50AAG-3P050 EW50AAG-3P050

9-8 MCCBJ/ELCB (Molded Case Circuit Breaker/Earth Leakage Breaker)
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9.4 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.

Model of electromagnetic contactor

M In case of single-phase 200V M In case of 3-phase 200V
Servo amplifier capacity Servo amplifier capacity
kW] MC kW] MC
0.05 0.05
0.1 0.1
SC-03
0.2 0.2
SC-03
0.4 04
0.75 SC-0 0.75
1.0
1.5
SC-4-1
2.0
3.0 SC-N1
4.0
SC-N2
5.0

Electromagnetic Contactor 9-9
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9.5 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> <Internal connection diagram>

c o o L3 L2 L1
Operation [
display windows
P = B@L L]
L2

/ Grounding terminal

L1 D_' Temperature fuse
Vinyl electric

®
cables ?ﬁcr H b ZnO element
8 .
. ﬂ-‘-L Discharge gap
[T <
39

B 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 amplifier, 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.

9-10 Surge Absorber
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Control relay, etc.
Model: S1-B-0 (made by OKAYA ELECTRIC INDUSTRIES)

- 300 4061 ——b-20+1-
T =
215
J; E

[mm]

Electromagnetic contactor, etc.
Model: S2-A-0 (made by OKAYA ELECTRIC INDUSTRIES)

——a0x1——30x1

- 300
="
e [mm]

Applicable to 250 [V] AC or less voltages

A non-inductive capacitor and a non-inductive resistor are connected in series and filled in epoxy
resin.

S1-B-0: 200Q (1/2 [W])+0.1 [uF]

S2-A-0: 500Q (1/2 [W])+0.2 [uF]

— s1-B—0
0. TgF—2000Q
— Aczsov B The purpose of the surge
absorber is suppression of the
- 200Q+0. 1 u )
:(;ﬁ;gunary Series connection Il\gountlng 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.)

| Load [+—o
_T_ y j

Surge Absorber 9-11
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9.6 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_#
o
Power transformer < Servomotor
Power /X N\ T o
Servo amplifier M
supply g H
/- i - .
i NN
: NN
Conductive . YL s
; . ) 1
noise Static induction O S Electromagnetic induction noise

noise i

~> 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.

Grounding terminal >< 0 [V] of +24 [V] DC power X 0 [V] of encoder power

FG (Frame ground) supply for sequence 1/0 supply

(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 [V] DC 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.

9-12 Power Filter
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0
TRAFY X X PLC

(2)| Power E

filter

E

(5) | servo E

amplifier

‘ ‘ ‘ Copper bar

: . \ Q)

(©)

%_6 L)
=T

Numbers (1), (2), ... in the figure indicate the paragraph number given on the previous page.

Power filter model

B In case of single-phase 200V

Servo amplifier capacity

[KW] Power filter
0.05

0.1 RNFTD06-20
0.2

0.4 RNFTD10-20
0.75 RNFTD20-20

B In case of 3-phase 200V

Servo amplifier capacity ,
[KW] Power filter
0.05

0.1
RNFTC06-20
0.2
0.4
0.75
RNFTC10-20
1.0
1.5
RNFTC20-20
2.0
3.0 RNFTC30-20
4.0
RNFTC50-20
5.0

The purpose of the power filter is suppression of high frequency voltage fluctuation caused by

the servo amplifier in the commercial power supply.

Because the filter effect is bi-directional, the servo amplifier is also protected against high

frequency voltage fluctuation in the power supply.

9-13
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9.7 AC/DC Reactor

Connect an AC or DC reactor in following cases.

(1) 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.)

(2) 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.

Max. voltage [V]) - (Min. voltage [V
(Ratio of power supply imbalance) = ( ge V) - ( ge VD x 100

(Average voltage of three phases [V])

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.

(3) 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.

Model of AC/DC reactor
B |n case of single-phase 200V

Servo amplifier capacity AC reactor DC reactor
(kW]
0.05 DCR2-0.2

ACR2-0.4A

0.1 DCR2-0.4
0.2 ACR2-0.75A DCR2-0.75
0.4 ACR2-1.5A DCR2-1.5
0.75 ACR2-2.2A DCR2-2.2

9-14 AC/DC Reactor
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B |n case of 3-phase 200V

Servo amplifier capacity AC reactor DC reactor
(kW]
0.05
DCR2-0.2
0.1 ACR2-0.4A
0.2 DCR2-0.4
0.4 ACR2-0.75A DCR2-0.75
0.75 ACR2-1.5A DCR2-1.5
1.0
ACR2-2.2A DCR2-2.2
1.5
2.0 ACR2-3.7A DCR2-3.7
3.0 ACR2-5.5A DCR2-5.5
4.0 ACR2-7.5A DCR2-7.5
5.0 ACR2-11A DCR2-11

» 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 200V
U X0 o L1
v \ L2
W 70 o L3 Purpose of AC reactor
S L1c (1) Improvement of input power
© L2¢ factor
" (2) Protection against imbalance
in voltage or similar
%\ (3) Harmonics suppression
(4) Suppression of power supply
capacity

* How to connect the DC reactor
Disconnect the jumper wire from the P1 and P(+) terminals and connect the DC reactor.

Purpose of DC reactor

(1) Improvement of input power
factor

Remove the jumper wire. (2) Protection against imbalance

I @'@ in voltage or similar

PI_P(+) N(-) RBI RB2 RB3 PI_P(+) N(-) RBI RB2 RE3 (3) Harmonics suppression

(4) Suppression of power supply
capacity

AC/DC Reactor 9-15
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9.8 External Braking Resistor

The external braking resistor consumes regenerative power generated by the servomotor.

Use an external braking resistor if the elevating load is large and the operation frequency is high.

Servo amplifier model

Capacity [kW]

Built-in resistor*®

External Braking

Applicable

Resistor resistance [Q]
RYT500F7-VC2 0.05 —
RYT101F7-VC2 0.1 — WSR-401 39 to 160
RYT201F7-VC2 0.2 — (68Q,17W)
RYT401F7-VC2 0.4 8W/40Q 39 to 80
RYT751F7-VC2 0.75 15 to 40
WSR-152
RYT102F7-VC2 1.0 20W/15Q
(15Q, 50W) 12 to 27
RYT152F7-VC2 1.5
RYT202F7-VC2 2.0 i 7.510 20
30W/12Q DB11-2
RYT302F7-VC2 3.0 (10Q, 260W) 7.5t013
RYT402F7-VC2 4.0 i
60W/6Q DB22-2 3.9t08
RYT502F7-VC2 5.0 (5.8Q, 300W)

* The allowable wattage of the built-in braking resistor varies according to the ambient

temperature.
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B To connect the optional external braking resistor

P+ ) Symbol
DB example

CONTnN 1
M2 4 2
><w (Disconnect the jumper wire) External Braking Resistor

Commercial power supply
3-phase 200V

O L1
L2
L3

L1C
L2C

+

Servo amplifier

Servomotor

To use an external braking resistor, wiring and parameter setting are necessary.

¢ Wiring of thermistor output of external braking resistor
Be sure to connect to the host device, turn on the thermistor, and turn off the servo amplifier
main power.*
Allocate external braking resistor overheat (34) to a CONT input terminal.
® Parameter setting
Set PA2_65 (braking resistor selection) at 2 (external resistor).

//’I\igig * The external braking resistor will become excessively hot in the event of failure of the
N braking transistor, possibly causing fire.

External Braking Resistor 9-17
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9.9 Optional Equipment

Safety device connection cable

Model: WSC-D0O8PO01

Application range: Common to all models (for CN6)

Servo amplifier side connector

@ 4]

(115

SE

[_wsc-Dospot || T §

2045
(33) 1000+1%9
m Model/manufacturer
Servo amplifier side connector
INDUSTRIAL MINI I/O D-SHAPE TYPE 1 2013595-1

Cable

TE Connectivity Corporation

CM/2464-1061/11 A-SB LF

3Px26AWG

Taiyo Cabletec Corporation

m Wire color
) Case
Pin No. 1 2 3 4 5 6 7 8 (shield)
Insulator color - - White White Light Light Orange | Orange
gray gray Black
(protective tube)
Dot mark color - - Black Red Black Red Black Red
Signal name Not Not EN1- EN1+ EN2- EN2+ EDM- EDM+ -
connected | connected

e The connector manufacturer may be changed without prior notice.

e Movable cables are used for cables.
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Encoder cable (1)

Model: WSC-P06P02-E to WSC-P06P20-E

Applicable range: GYS/GYB (lead wire specification) model

Servo amplifier side connector

Servomotor side connector

0.75 [kW] or less (for CN2)

X e O
» | I © d e
" ©
3 , -
o ——) @
77 Y
‘ 42.5 ' L 47
\ [ \
m Model/manufacturer
Servo amplifier side connector Servomotor side connector
Plug housing body 54180-0619 Cap housing 1-172332-9
Plug shell cover 58299-0626 Socket 170361-1
Plug shell body 58300-0626 Cover (x 2) 316455-1
Plug mold cover (A) 54181-0615 Screw (x 2) M2.6 x 10
Plug mold cover (B) 54182-0605 Nut (x 2) M2.6
Cable clamp 58303-0000 TE Connectivity Corporation
Clamp screw 59832-0009
Molex Japan LLC
m Wire color
Servo 1 2 3 4 5 6 Shell
amplifier side
Servomotor 7 8 1 2 5 4 3
side The wire color will
Wire | (1) | Red |Black | Orange | Orange/white | Blue/white | Blue | Shield |be either (1) or (2).
color | (2) |White |Black | Yellow Brown Blue Red | Shield
Signal name | P5 M5 | BAT+ BAT- SIG+ SIG- FG
m Length
Model L [mm]
WSC-P06P02-E 200023
WSC-P06P05-E 5000 +°%

WSC-P06P10-E 10000 1999

WSC-P06P20-E 20000 2999
e The connector manufacturer may be changed without prior notice.

e Movable cables are used for cables.
A Caution

Connect two or more encoder cables, and do not extend the wiring distance.
A sudden stoppage may occur due to a voltage drop resulting from connector contact resistance.
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Encoder cable (2)

Model: WSC-P06P02-K to WSC-P06P20-K

Application range: GYB (connector connection specification) model (for CN2)

Servo amplifier side connector

v

o

246
18.8

A=l

1

[T ="
(]
B
[EJ

(1=

i —

Servomotor side connector

@ @ |

m\_[

§ 1

(-

Q& v

| il -

J J
425 | L
m Model/manufacturer
Servo amplifier side connector Servomotor side connector
Plug housing body 54180-0619 Plug JN6FR0O7SM2
Plug shell cover 58299-0626 Contact LY10-C1-A1-10000
Plug shell body 58300-0626 Japan Aviation Electronics Industry, Limited
Plug mold cover (A) 54181-0615
Plug mold cover (B) 54182-0605
Cable clamp 58303-0000
Clamp screw 59832-0009
Molex Japan LLC
m Wire color
Servo 1 2 3 4 5 6 Shell
amplifier side
Servomotor 6 3 5 2 4 7 -
side
Wire color Red |Black | Orange | Orange/white | Blue/white | Blue | Shield
Signal name | P5 M5 | BAT+ BAT- SIG+ SIG- FG
m Length
Model L [mm]
WSC-P06P02-K 2000 *2%9
WSC-P06P05-K 5000 *°°9
WSC-P06P10-K 10000 *19%
WSC-P06P20-K 20000293

e The connector manufacturer may be changed without prior notice.

o Movable cables are used for cables.
e This cable is the type that leads out to the output shaft side.
Please contact Fuji if leading the cable out to the side opposite the output shaft.

A Caution

Connect two or more encoder cables, and do not extend the wiring distance.
A sudden stoppage may occur due to a voltage drop resulting from connector contact resistance.
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Encoder cable (3)

Model: WSC-P06P05-C to WSC-P06P20-C
Application range: GYS model ..... 1.0 to 5.0 [kW] (for CN2)

O O
— o]
[ } {{ansemar]
&)
Servomotor side connector i‘ L ﬁ Servo amplifier side connector
m Model/manufacturer

Servomotor side connector Servo amplifier side connector

L-type clamp MS3108B20-29S Plug housing body 54180-0619

Cable clamp MS3057-12A Plug shell cover 58299-0626

DDK Ltd. 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
Molex Japan LLC

m Wire color
Servomotor H G T S C D
side
Servo 1 2 3 4 5 6

amplifier side The wire color will be either

Wire | (1) | Red |Black |Orange | Orange/white | Blue | Blue/white | (1) or (2).
color | (2) |White |Black | Yellow Brown Red Blue

Signal name | P5 M5 | BAT+ BAT- SIG+ SIG-
m Length

Model L [mm]

WSC-P06P05-C 5000 *°%9

WSC-P06P10-C 10000 1999

WSC-P06P20-C 20000 *20%9

o The connector manufacturer may be changed without prior notice.

e Movable cables are used for cables.
A Caution

Connect two or more encoder cables, and do not extend the wiring distance.
A sudden stoppage may occur due to a voltage drop resulting from connector contact resistance.
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Encoder cable (4)

Model: WSC-P06P05-J to WSC-P06P20-J
Application range: GYG model (for CN2)

T
__—7 T TEL
3 =
: — )
g Model indication o b
<
—l:_‘:§_|:|_|:f-'
Servomotor side connector L Servo amplifier side connector
. | .
d

m Model/manufacturer

Servomotor side connector Servo amplifier side connector

| Plug | IN2FS10SL1-R | Plug housing body 54180-0619
Japan Aviation Electronics Industry, Limited Plug shell cover 58299-0626

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

m Wire color
Servomotor 6 7 8 9 2 1
side
Servo 1 2 3 4 5 6
amplifier side
Wire color Red | Black | Orange | Orange/white | Blue/white Blue
Signal name | P5 M5 | BAT+ BAT- SIG+ SIG-
m Length
Model L [mm]
WSC-P06P05- 5000 *°9
WSC-P06P10-J 10000*"°%
WSC-P06P20-J 20000*29%)

o The connector manufacturer may be changed without prior notice.
e Movable cables are used for cables.

Molex Japan LLC

A Caution

Connect two or more encoder cables, and do not extend the wiring distance.
A sudden stoppage may occur due to a voltage drop resulting from connector contact resistance.
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Encoder cable (5)
Model: WSC-P0O6P05-W to WSC-P06P20-W

Application range: Common to all models (for CN2)

Servo amplifier side connector

o [EJm ] B §

AR
gr=—
AR [ °ID [ I3 § |
y N =
425 . L |
\

m Model/manufacturer
Servo amplifier side connector

Plug housing body 54180-0619
Plug shell cover 58299-0626
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
Molex Japan LLC
m Wire color
Pin No. 1 2 3 4 5 6 Case
wire | (1)| Red | Black Orange [Orangol] Blue | Ble/ Protectve The wire color will be either (1) or (2)
color "5y White | Black | Yellow | Brown | Red | Blue | '"°°
Signal P5 M5 | BAT+ | BAT- | SIG+ | SIG- -
name
m Length
Model L [mm]
WSC-POBP05-W 5000 *°3
WSC-P06P10-W 10000 *1999
WSC-P06P15-W 15000 1°99
WSC-P06P20-W 20000 2999

e The connector manufacturer may be changed without prior notice.
o Movable cables are used for cables.

A Caution

Connect two or more encoder cables, and do not extend the wiring distance.
A sudden stoppage may occur due to a voltage drop resulting from connector contact resistance.
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Motor power cable (1)

Model: WSC-M04P02-E to WSC-M04P20-E
Applicable range: GYS/GYB (lead wire specification) model: 0.75 [kW] or less

Servo amplifier side Servomotor side connector

§

(¢ [ 2

m Model/manufacturer
Servomotor side connector

Cap housing 172159-9

Socket 170362-1

TE Connectivity Corporation

m Wire color
Servo amplifier| U \% W E
side
Servomotor 1 2 3 4
side
Wire color Red | White | Black | Green/yellow
Signal name U V W E
m Length
Model L [mm]
WSC-M04P02-E 2000 2%
WSC-M04P05-E 5000 *°%9
WSC-M04P10-E 10000*1993
WSC-M04P20-E 20000293

e The connector manufacturer may be changed without prior notice.
e Movable cables are used for cables.
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Motor power cable (2)

Model: WSC-M04P02-K to WSC-M04P20-K

Application range: GYB (connector connection specification) model
Servo amplifier side Servomotor side connector

P Wire size: AWGH20x4

-
D:

[

A
\ 4
4

m Model/manufacturer
Servomotor side connector
Plug JN6FS04SJ2
Contact ST-JN5-S-C1B-2500
Japan Aviation Electronics Industry, Limited

m Wire color
Servo amplifier| U \% W E
side
Servomotor 4 3 2 1
side
Wire color Red | White | Black | Green/yellow
Signal name U V W E
m Length
Model L [mm]
WSC-M04P02-K 2000 *2%9
WSC-M04P05-K 5000 *°09
WSC-M04P10-K 10000 *19%
WSC-M04P20-K 20000293

e The connector manufacturer may be changed without prior notice.
e Movable cables are used for cables.
e This cable is the type that leads out to the output shaft side.
Please contact Fuji if leading the cable out to the side opposite the output shaft.
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Brake cable (1)

Model: WSC-M02P02-E to WSC-M02P20-E
Applicable range: GYS/GYB (lead wire specification) model ..... 0.75 [kW] or less (with brake)

Servo amplifier side Servomotor side connector
Wire size: AWG#19x2 o
e M - : e8]
©
R O | | D | |
- L | 23.7 |
B > >

m Model/manufacturer
Servomotor side connector

Cap housing 172157-9

Socket 170362-1

TE Connectivity Corporation

m Wire color
Servo amplifier - -
side
Servomotor 1 2
side
Wire color Red | Black
Signal name B B
m Length
Model L [mm]
WSC-M02P02-E 2000299
WSC-M02P05-E 5000 *°%
WSC-M02P10-E 10000*193
WSC-M02P20-E 20000*20%

e The connector manufacturer may be changed without prior notice.
e Movable cables are used for cables.
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Brake cable (2)
Model: WSC-M02P02-K to WSC-M02P20-K

Application range: GYB (connector connection specification) model (with brake)

Servo amplifier side Servomotor side connector
Wire size: AWG#22x2 D0 .

e . T
g ][ T s

@ & \ 4
[ g S T — ) /
cor—— [ 1 E l -

U U A

L 215 |

A
4
)

m Model/manufacturer
Servomotor side connector
Plug JN6FR02SM1
Contact LY10-C1-A1-10000
Japan Aviation Electronics Industry, Limited

m Wire color
Servo amplifier - -
side
Servomotor 1 2
side
Wire color White | Black
Signal name B B
m Length
Model L [mm]
WSC-M02P02-K 2000 *2%9
WSC-M02P05-K 5000 *°°3
WSC-M02P10-K 10000 *1%%
WSC-M02P20-K 20000 2099

e The connector manufacturer may be changed without prior notice.
o Movable cables are used for cables.
e This cable is the type that leads out to the output shaft side.
Please contact Fuji if leading the cable out to the side opposite the output shaft.
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Encoder connector kit (amplifier side)

Model: WSK-P0O6P-M

Application range: Common to all models

m External dimensions

246
18.8

42.5 (max.) Unit: [m]
B 374 12
T = X—/ ]
l:_[ <
° © 0
- £ -
1= —N_0
¢7.8J
i
SaEll

m Model/manufacturer

Plug housing body 54180-0619
Plug shell cover 58299-0626
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

e The connector kit model differs from the optional cable.
e The connector manufacturer may be changed without prior notice.

Encoder connector kit (motor side) (1)

Molex Japan LLC

Model: WSK-PO9P-D
Applicable range: GYS/GYB (lead wire specification) model

m External dimensions

Unit: [mm]
| a7 |
= "]
(N
2 © oz
© _
8
10| = s—FD |=
T ¥

Y

0.75 [kW] or less

m Model/manufacturer

Cap

172161-9

Cap cover

316455-1

Socket (SIG+, SIG-, FG)

170365-1 (bulk)
170361-1 (chain)

Socket (P5, M5)

170366-1 (bulk)
170362-1 (chain)

m Terminal layout

TE Connectivity Corporation

e The connector model differs from the optional cable.
o The connector manufacturer may be changed without prior notice.
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Encoder connector kit (motor side) (2)

Model: WSK-P0O6P-C
Application range: GYS model ..... 1.0 to 5.0 [kW]

m External dimensions m Model/manufacturer

Groove position o L-type clamp MS3108B20-29S

Unit: [mm] Cable clamp MS3057-12A
DDK Ltd.

m
df

m Terminal layout

<« 37.3 |

H |P5
;|||||||||||
(I G |[M5
C |SIG+
Rubber bushing
81 D [SIG-
T |BAT+
31'3 \ S |BAT-
— 70.9 —»

e The connector model differs from the optional cable.
e The connector manufacturer may be changed without prior notice.

Encoder connector kit (motor side) (3)

Model: WSK-P10P-J
Application range: GYG model

m External dimensions m Model/manufacturer

JN2FS10SL2-R
Plug (Applicable wire diameter:
25.7 to 7.3 [mm])

Japan Aviation Electronics Industry, Limited

220 m Terminal layout

SIG-
SIG+
P5
M5
BAT+
BAT-

30.8

215.6

OO N[O IN|=

45.5

e The connector model differs from the optional cable.
o The connector manufacturer may be changed without prior notice.
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Motor power connector kit (motor side) (1)

Model: WSK-MO04P-E
Applicable range: GYS/GYB (lead wire specification) model ..... 0.75 [kW] or less

m External dimensions m Model/manufacturer

Cap housing 172159-1

Unit: [mm
[mm] 170362-1 (for 0.75 mm?)

Socket 171637-1 (for 1.25 mm?)
< 237 > TE Connectivity Corporation
A i m Terminal layout
| ® 1
— T )] -
s 2 |v
S 9)9) 5 [w
A
H ——= b:—\ﬂ 4 |E
1
«Q
»
y T
v s
e The connector model differs from the optional cable.
e The connector manufacturer may be changed without prior notice.
Motor power connector kit (motor side) (2)
Model: WSK-MO04P-CA
Application range: GYS model ..... 1.0 to 2.0 [kW]
m External dimensions m Model/manufacturer
Groove position ] L-type clamp MS3108B18-10S
— Unit: [mm] Cable clamp MS3057-10A
i ﬁv DDK Ltd.
oo 4‘/
— m Terminal layout
<« 342 » A U
——t— = /o AU B |V
(INNNNNEEEREE]
T C |W
W C\' ) g v D _;_

Rubber bushing

e The connector model differs from the optional cable.
o The connector manufacturer may be changed without prior notice.
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Motor power connector kit (motor side) (3)

HERAL EQUIPMENT

Model: WSK-M04P-CB
Application range: GYS model ..... 3.0 to 5.0 [kW]

m External dimensions m Model/manufacturer

Groove position L-type clamp

MS3108B22-22S

Unit-mml - e able clamp MS3057-12A
] DDK Ltd.
1]
m Terminal layout
<+— 40.5 —»
IITIIIIIIIIIII A U
|||||||||||||| R B |V
= /g MU cw
Rubber bushing D =
81 / T | W C" il Ug V
J 313
«—— 725 ——»! %4
e The connector manufacturer may be changed without prior notice.
Motor power connector kit (motor side) (4)
Model: WSK-MO04P-CC
Application range: GYG model
m External dimensions m Model/manufacturer

Groove position Plug

JL10-8A18-10SE-EB

Cable clamp

JL04-18CK(13)-R
(Applicable wire diameter:
211 to 214.1 [mm])

LI

m Terminal layout

L

— /7Rubber bushing

50.5
IR
S) o
4

31.8
o

(63)

e The connector model differs from the optional cable.
e The connector manufacturer may be changed without prior notice.

- Japan Aviation Electronics Industry, Limited

OO0 w|>
\\FE<C
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Motor power connector kit (motor side: with brake) (1)

Model: WSK-MO6P-CA

Application range: GYS model

m External dimensions
Groove position

]

<« 37.3 —»

|
(INNNNENNENEN

Rubber bushing
/ ]

Unit: [mm]

— 709 ——»

1.0 to 2.0 [kW] (with brake)

m Model/manufacturer

m Terminal layout

Brake

Brake

]

e The connector model differs from the optional cable.
e The connector manufacturer may be changed without prior notice.

Motor power connector kit (motor side: with brake) (2)

L-type clamp MS3108B20-15S
Cable clamp MS3057-12A
DDK Ltd.

m

<
OMMOoO|m|>
R 2] <|<

Model: WSK-M06P-CB

Application range: GYS model

m External dimensions
Groove position

«— 43.7 —»

| I—
(CLLITITITIITT)
IIIIIIIIIIIIIIIII

i Rubber bushing

Unit: [mm]

—— 79.6 —»

3.0 to 5.0 [kW] (with brake)

m Model/manufacturer

L-type clamp MS3108B24-10S
Cable clamp MS3057-16A
DDK Ltd.
m Terminal layout
u A |U
Brake . B |V
- Cc |wW
E, G,
Brake Vv Ve VoD L
Dy ¢ E |Br
C
- F |Br
= W G |-

o The connector manufacturer may be changed without prior notice.
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Motor power connector kit (motor side: with brake) (3)

Model: WSK-M06P-CC
Application range: GYG model

m External dimensions m Model/manufacturer

Plug

JL10-8A20-18SE-EB

Groove position

Cable clamp

JL04-2022CK(14)-R
(Applicable wire diameter:
212.9 to 16 [mm])

74

X
C
o

o
@
o
c
@
=.
=]
Q@

[
37.3

(65)

o The connector model differs from the optional cable.

Japan Aviation Electronics Industry, Limited
m Terminal layout

e The connector manufacturer may be changed without prior notice.

Brake connector kit (motor side) (1)

—|®mMgowm|>

Model: WSK-M02P-E

Applicable range: GYS/GYB (lead wire specification) model ..... 0.75 [kW] or less (with brake)

m External dimensions
Unit: [mm]

23.7

A
A4

11.8

v

©
L

i

m Model/manufacturer

Cap housing

172157-9

Socket

170362-1

m Terminal layout

" B
Ol

2

e The connector model differs from the optional cable.
e The connector manufacturer may be changed without prior notice.

2

Optional Equipment

TE Connectivity Corporation
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Encoder relay cable with battery

Model: WSC-PO6POR3-B

G

Application range: Common to all models (for CN2)

Servo amplifier side

Servomotor side

connector connector
o 1 1 =
3l D;E&CE: IE
B I e e ST
R 1 e 1 — G il o
425 300" 43.7
m Model/manufacturer

Servo amplifier side connector Servomotor side connector
Plug housing body 54180-0619 Socket housing body 53988-0619
Plug shell cover 58299-0626 Socket shell cover 58302-0628
Plug shell body 58300-0626 Socket mold cover (A) 53989-0605
Plug mold cover (A) 54181-0615 Socket mold cover (B) 53990-0605
Plug mold cover (B) 54182-0605 Cable clamp 58303-0000
Cable clamp 58303-0000 Clamp screw 59832-0009
Clamp screw 59832-0009 Molex Japan LLC

Molex Japan LLC

m Wire color
Servo 1 2 3 4 5 6 Shell
amplifier side
Servomotor 1 2 3 4 5 6 Shell
side
Wire color Red | Black | Orange | Orange/white | Blue |Blue/white | Shield
Signal name | P5 M5 | BAT+ BAT- SIG+ SIG- FG

o 1 battery is provided.

e The connector manufacturer may be changed without prior notice

e Movable cables are used for cables.

/N CAUTION

Connect two or more encoder cables to the relay cable, and do not extend the wiring distance.
A sudden stoppage may occur due to a voltage drop resulting from connector contact resistance.
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Encoder cable with battery (1)

CHAPTER 9 PERIPHERAL EQUIPMENT

Model: WSC-P06P02-BE to WSC-P06P20-BE
Applicable range: GYS/GYB (lead wire specification) model ..... 0.75 [kW] or less (for CN2)

Servo amplifier side connector

=

-

—

B I B

Servomotor side connector

@

ooy
0o %@
RIS

~| %Hﬂ;@%ﬁiﬂﬁ—ﬁrﬂ]‘i@i:—@@ e
425 L 47
m Model/manufacturer
Servo amplifier side connector Servomotor side connector
Plug housing body 54180-0619 Cap housing 1-172332-9
Plug shell cover 58299-0626 Socket 170361-1
Plug shell body 58300-0626 Cover (x 2) 316455-1
Plug mold cover (A) 54181-0615 Screw (x 2) M2.6 x 10
Plug mold cover (B) 54182-0605 Nut (x 2) M2.6
Cable clamp 58303-0000 TE Connectivity Corporation
Clamp screw 59832-0009
Molex Japan LLC
m Wire color
Servo 1 2 3 4 5 6 Shell
amplifier side
Servomotor 7 8 1 2 5 4 3
side The wire color will
Wire | (1) | Red |Black | Orange | Orange/white | Blue/white | Blue | Shield |be either (1) or (2).
color | (2) |White |Black | Yellow Brown Blue Red | Shield
Signal name | P5 M5 | BAT+ BAT- SIG+ SIG- FG
m Length
Model L [mm]
WSC-P06P02-BE 2,000 2
WSC-P06P05-BE 5,000 *°9

10,000 **%9
20,000 *299

WSC-P0O6P10-BE
WSC-P06P20-BE

¢ 1 battery is provided.
e The connector manufacturer may be changed without prior notice

e Movable cables are used for cables.

/N\ CAUTION

Connect two or more encoder cables, and do not extend the wiring distance.
A sudden stoppage may occur due to a voltage drop resulting from connector contact resistance.
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Encoder cable with battery (2)

Model: WSC-P06P02-BK to WSC-P06P20-BK

Application range: GYB (connector connection specification) model (for CN2)

Servo amplifier side connector

18.8
L1

D=

=

Servomotor side connector

12
[

42.5

——r

{5 S ——

m Model/manufacturer

Servo amplifier side connector

Servomotor side connector

D ©

@@

Il o

Plug housing body 54180-0619 Plug JN6FRO7SM2
Plug shell cover 58299-0626 Contact LY10-C1-A1-10000
Plug shell body 58300-0626 Japan Aviation Electronics Industry, Limited
Plug mold cover (A) 54181-0615
Plug mold cover (B) 54182-0605
Cable clamp 58303-0000
Clamp screw 59832-0009
Molex Japan LLC
m Wire color
Servo 1 2 3 4 5 6 Shell
amplifier side
Servomotor 6 3 5 2 4 7 -
side
Wire color Red | Black | Orange | Orange/white | Blue/white | Blue | Shield
Signal name | P5 M5 | BAT+ BAT- SIG+ SIG- FG
m Length
Model L [mm]
WSC-P06P02-BK 2,000 *%)
WSC-P06P05-BK 5,000 "

WSC-P0O6P10-BK

10,000 **%9

WSC-P06P20-BK

20,000 *%%

1 battery is provided.

The connector manufacturer may be changed without prior notice
Movable cables are used for cables.
This cable is the type that leads out to the output shaft side.
Please contact Fuji if leading the cable out to the side opposite the output shaft.

/\ CAUTION

Connect two or more encoder cables, and do not extend the wiring distance.
A sudden stoppage may occur due to a voltage drop resulting from connector contact resistance.
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Encoder cable with battery (3)

Model: WSC-P06P02-BC to WSC-P06P20-BC
Application range: GYS model ..... 1.0 to 5.0kW (for CN2)

Servomotor side connector Servo amplifier side
T connector
T

— 0= O=0
==E) =
Y . j
= [is; = ——= 1
L
m Model/manufacturer

Servomotor side connector Servo amplifier side connector
L-type clamp MS3108B20-29S Plug housing body 54180-0619
Cable clamp MS3057-12A Plug shell cover 58299-0626
DDK Ltd. 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

Molex Japan LLC
m Wire color
Servo. 1| 2 3 4 5 6
amplifier side
Servomotor
: H G T S C D . . .
side The wire color will be either

Wire | (1) | Red |Black | Orange | Orange/white | Blue | Blue/white | (1) or (2).
color | (2) |White|Black | Yellow Brown Red Blue

Signal name P5 M5 | BAT+ BAT- SIG+ SIG-
m Length
Model L [mm]
WSC-P06P02-BC 2,000 %9
WSC-P06P05-BC 5,000 *°)
WSC-P06P10-BC 10,000 *1:%9
WSC-P06P20-BC 20,000 2%

¢ 1 battery is provided.
e The connector manufacturer may be changed without prior notice

e Movable cables are used for cables.

/N\ CAUTION

Connect two or more encoder cables, and do not extend the wiring distance.
A sudden stoppage may occur due to a voltage drop resulting from connector contact resistance.
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Encoder cable with battery (4)

Model: WSC-P06P02-BJ to WSC-P20P20-BJ
Application range: GYG model (for CN2)

Servomotor side connector

Servo amplifier side connector

O

- j

=h

m Model/manufacturer
Servomotor side connector

|Plug

| IN2FS10SL2-R |

Japan Aviation Electronics Industry, Limited

Servo amplifier side connector

Plug housing body 54180-0619
Plug shell cover 58299-0626
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

Molex Japan LLC

m Wire color
Servo 1 2 3 4 5 6
amplifier side
Servomotor 6 7 8 9 2 1
side
Wire color Red | Black | Orange | Orange/white | Blue/white | Blue
Signal name | P5 M5 | BAT+ BAT- SIG+ SIG-
m Length
Model L [mm]
WSC-P06P02-BJ 2,000 *%)
WSC-P06P05-BJ 5,000 *°0

WSC-P0O6P10-BJ

10,000 **%9

WSC-P06P20-BJ

20,000 *%%

o 1 battery is provided.

e The connector manufacturer may be changed without prior notice

e Movable cables are used for cables.

/N\ CAUTION

Connect two or more encoder cables, and do not extend the wiring distance.
A sudden stoppage may occur due to a voltage drop resulting from connector contact resistance.
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Encoder cable with battery (5)

Model: WSC-P06P02-BW to WSC-P06P20-BW

Application range: Common to all models (for CN2)

Servo amplifier side Servomotor side
connector Ky\
T =t il
s ﬁ { | — 2
=
—O=0 O=0—
R i v i —
42.5 L
m Model/manufacturer
Servo amplifier side connector
Plug housing body 54180-0619
Plug shell cover 58299-0626
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

Molex Japan LLC

m Wire color

Servo 1 2 3 4 5 6 Case
amplifier side
Wire | (1) | Red |Black |Orange | Orange/white | Blue |Blue/white | Protective | The wire color will

color | (2) |White |Black | Yellow Brown Red Blue tube be either (1) or (2).
Signal name | P5 M5 | BAT+ BAT- SIG+ SIG- -
m Length
Model L [mm]
WSC-P06P02-BW 2,000 *%)
WSC-P06P05-BW 5,000 *°0
WSC-PO6P10-BW 10,000 *"%9
WSC-P06P20-BW 20,000 2%

o 1 battery is provided.
e The connector manufacturer may be changed without prior notice

e Movable cables are used for cables.

/\ CAUTION

Connect two or more encoder cables, and do not extend the wiring distance.
A sudden stoppage may occur due to a voltage drop resulting from connector contact resistance.
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Battery case kit for encoder cable

Model: WSB-BC

Application range: Common to all models (for CN2)

Use if fabricating your own encoder cable with battery.

m Battery case

1=

(46)

28.2

95

¢®9

m Accessories

(1) =

@ [T

Q) = /

(4) b

1) Battery wiring

2) Contraction tube

3) Copper foil tape

Battery

5) Nylon clip

— [~ |~ |~ |~ |~

(
(
(
(4
(
(

6) Screw

(7) Nut

e The connector manufacturer may be changed without prior notice
¢ Refer to “2.4.2.2 Encoder Cable With Battery Fabrication Method” for details on the wiring

processing method.

Replacement battery

Model: WSB-S

Application range: All models

m External dimensions

SN

a

®17

6015

36+1

A
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ER17/33WK41 1PP
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Connector for sequential I/0O (CN1)

This connector is not available as an option. Recommended products are as follows.

m External dimensions m Model/manufacturer
85_ Solder plug 10114-3000PE
,@, @ [~ Shell kit 1033146-52A0-008
36 ] 3M Japan Limited
18.2 m Terminal layout
j:] 1 7
. o - . . [ : -
E|"w
¥ IQ
1T T 8 14
uiels
N 29.5 12.7
(o]

Connector for linear encoder/fully closed wiring (CN5)

This connector is not available as an option. Recommended products are as follows.

m External dimensions m Model/manufacturer
- MUF plug kit MUF-PK10K-X
I -
m| o = IMI Japan Solderless Terminal
m Terminal layout
(42.5) 10 1
(10.5
= il
— _ n
< @ ﬂ @
T T LT
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Safety equipment connector (CN6)

This connector is not available as an option.

Product name : INDUSTRIAL MINI I/O D-SHAPE TYPE 1
Form : 2013595-1
Maker : TE Connectivity

* The cable is not provided.

(8)

18] i

v

=0 f,,_

(33)

(1)

Monitor (CN7)

Connect a measuring instrument, etc. to servo amplifier connector 7 (CN7).

This is an analog output voltage signal for measuring instruments, and is not required for servo
amplifier operation.

This connector is not available as an option.

m Model/manufacturer

Crimp socket DF11-4DS-2C

Crimp terminal DF11-2428SC
HIROSE ELECTRIC CO., LTD.

1] MON1 |3] M5(0V)
3 2| MoN2 [4] wms(0v)
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External regenerative resistor (1)

PERIPHERAL EQUIPMENT

Model: WSR-401

Application range: Amplifier models RYT500F7 to RYT401F7

182.5+1.5

1721

A

1501

v

42.5

\
i
|
|

1000 +100
0

=

]

7%%?

LT

* Attachment part thickness: 1.2 mm

ltem Specification
Model WSR-401
Resistance 68Q
Resistor
Allowable power 17W (cont.)
Operating temperature | Open at 135 £10 °C
Thermostat Dielectric strength 1 minute at 1.5 kVAC

Contact capacity

30 VDC, 3A

o Connect the external regenerative resistor to the servo amplifier with a 10 [m] or shorter cable.
o The external regenerative resistor becomes hot. Do not install flammable objects in the vicinity.
o Referto "9.8 External Braking Resistor" for details on external regenerative resistors.
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External regenerative resistor (2)

Model: WSR-152
Application range: Amplifier models RYT751F7 to RYT152F7

p 345+1.5 N
60 25
. .50 « O N
g15%93 |« > NY
.10 M3.5 <
3 I'4
- > )
+ a \ y
1S ,pg L/ Ci
9/ R
@ s
6 3324, RN
‘L 210 £ 1 #}
A
0
H
<
@ LO)|
3 ] ‘
A V cC————— |_|—|4

ltem Specification
Model WSR-152

Resistance 15Q

Resistor

Allowable power 50W (cont.)

Operating temperature | Open at 150 £10 °C

Thermostat Dielectric strength 1 minute at 2.5 kVAC
Contact capacity 30 VDC, 3A

¢ Connect the external regenerative resistor to the servo amplifier with a 10 [m] or shorter cable.
e The external regenerative resistor becomes hot. Do not install flammable objects in the vicinity.
o Referto "9.8 External Braking Resistor" for details on external regenerative resistors.
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External regenerative resistor (3)
Model: DB11-2
Application range: Amplifier models RYT202F7 to RYT302F7
y 142 R
74 R3.5
$15 © < 160 |
1y |
& O
o Iy
T ©
L ®
o| H
< 8
@
©
rcl 8
1.6
Pl

ltem Specification
Model DB11-2
Resistance 10 Q
Resistor
Allowable power 260 W (cont.)
Operating temperature | Open at 150 £10 °C
Thermostat Dielectric strength 2.5 kV AC for 1 minute

Contact capacity

120 V AC/30 V DC, 0.1 A

¢ Connect the external regenerative resistor to the servo amplifier with a 10 [m] or shorter cable.
e The external regenerative resistor becomes hot. Do not install flammable objects in the vicinity.
o Referto "9.8 External Braking Resistor" for details on external regenerative resistors.
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External regenerative resistor (4)

Model: DB22-2
Application range: Amplifier models RYT402F7 to RYT502F7

142
4 R3.5
515 75 160

495
510=*1

1 |26.6
ri A
y v
1.6
ltem Specification
Model DB22-2
Resistance 580

Resistor
Allowable power 300 W (cont.)

Operating temperature | Open at 150 £10 °C

Thermostat Dielectric strength 2.5 kV AC for 1 minute
Contact capacity 120 VAC/30V DC, 0.1 A

¢ Connect the external regenerative resistor to the servo amplifier with a 10 [m] or shorter cable.
e The external regenerative resistor becomes hot. Do not install flammable objects in the vicinity.
o Referto "9.8 External Braking Resistor" for details on external regenerative resistors.
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CHAPTER 10 ABSOLUTE POSITION SYSTEM

10.1 Specifications

10.1.1 Specification List

ltem Description
Method Battery backup method
Battery Lithium battery (primary battery, nominal +3.6 [V])
Max. rotation range Home position +32767 [rev]

Max. rotation speed at power failure | 6000 [r/min]

Service life of battery About 35000 hours (life without power turned on)

Lithium content 0.5 [g]

//Hl:nftq It is recommended to replace the battery periodically (every three years or more
T I frequently) despite the power-on or shutdown state.

10.1.2 Precautions

B Marine or air transport of battery (lithium-metal battery)
If transporting lithium-metal batteries on their own, packaged together with devices, or installed in
devices, it may be necessary to file a dangerous object application.

Please contact the transport company if transporting lithium-metal batteries.

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.
e The command pulse ratio is changed after position preset.
The absolute position system can be established even under speed control or torque control.

B Encoder cable

Use an encoder cable with battery.
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10.2 Battery Installation and Replacement Procedures

10.2.1 Battery Installation Procedure
(Amplifier models: RYTULLF7-VC2)

Install the battery in the following procedure.

To install the battery, an encoder cable with a battery (optional) is required.

Prepare an unused battery.

Encoder cable Battery model: WSB-S

with a battery

(1]

Open the battery case of the encoder cable
and remove the old battery from the connector
if it's inside.

The battery case cover can be removed.

(2]

Connect the unused battery to connector CN4
while pressing down the board.

(3]

Unused battery
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Fix the battery with the hooks in the case, and
push in the electric wire to the side of the
connector.

[4]
Close the battery case of the encoder cable.
Check if the catches are engaged at both two
positions.
Battery installation is finished.

[5]

® An encoder cable with battery (option) is required to install the battery.
¢ The battery is already fitted to the encoder cable with battery.

TN ® Be sure to leave the control power supplied when working (turn the main power off).
((_Note
— ¢ | eave the encoder cable connected.

10-4 Battery Installation and Replacement Procedures



CHAPTER 10 ABSOLUTE POSITION SYSTEM

10.3 Starting Up Procedure

Follow the procedure below to start up the absolute position system.

(1]

(2]

[3]

[4]

[5]

[6]

Install the battery

Enter PA1_02

\ 4

Turn the main power and
control power off then on again.

Connect the battery to the encoder wiring
correctly as described in section 11.2.

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.

oL |«

[ ]
]

\ 4

Perform position preset

A 4

Perform homing

\ 4

Execute regular operation

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
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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10.4 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.

The following three methods can be used to check battery warnings.
(1) OUT signal (assignment number: 45)
(2) [Monitor] - [Warning/Forecast monitor] of PC Loader

s [ O]

| E=x0FF

L/OE2R | FUSNECR | PI-LEEECs T FHIZN | GebHENNTS | IOMEEER | YATLECS |

FeTEs

s

® BERONLES, [y TS TG LET,
TEBT T SRR

. IT h IW h E?Eﬁbij:bﬁ U B. . t_"’Dx afoo. [
RHTEG TR

Fif A el FARONL B E0BEAhLoL F )it oz, B

@ ] b ST

(3) Keypad display
By setting PA2_78 (Display transition at warning detection) to “1: Transition to warning display”, the
keypad will automatically display the following when a warning occurs.
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10.5 Calculation of Battery Life

The battery life elapses if the control power of the servo ampilifier 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 x 5/7) |About 104 days (= 365 daysx2/7)

* Assumption: operation on Monday through Friday, no operation on Saturday and Sunday

® 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 case of wrong wiring of encoder cable, the battery life is possible to be extremely short.
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11.1 Display and Settings

11.1.1 Explicit Device ID

1

1

[ L
3
—

=
=
[

|
ETHERCAT ID

ID selector s N ™
(Left: High, right: Low) »0 wo o
MSD LSD ==
‘ ,
£ CN3A
L | O sl ™Y

Rotary switch value reading with AL Status Codes (Explicit Device ID)

Front panel rotary switch and PA2_72: This describes the method used to read the value set with the
ID-Selector value offset from 0134H: AL Status Code.

The value read here is not the value registered in ESC register 0012H: Configured Station Alias.

_-————|To ensure compatibility with older specification controllers, the Explicit Device ID can be
((Hm’[ copied to 0012H: Configured Station Alias by changing the PA2_92 (5002H-5CH) setting.
™ |Refer to “3.5 Extended Function Setting Parameters” for details.
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(1) Set AL Control (0120h) bit 5 (ID Request) to “1”.

(2) The Station Alias set with the rotary switch and PA2_71 (Explicit Deice ID offset) is returned to the
AL Status Code (0134h).

(3) “1”isreturned to AL Status (0130h) bit 5 (ID Loaded).

(4) Set AL Control (0120h) bit 5 (ID Request) to “0”.

(5) “0”is returned to AL Status (0130h) bit 5 (ID Loaded).

(6) AL Status Code (0134h) is cleared.

1 1
1 1
AL Control bits ¢ T 0 |
(ID Request) ! !
Coo i i
1 1 1 1
AL Status bits 0 b | 1 : | (I
(ID Loaded) — i '
Coo i i
! I ' |
0 ] | i o | 0
AL Status Code ' X Station alias! ><
! : /\
1 1
Station alias returned in response Cleared by canceling
to AL Control request. AL Control request.

If an alarm (EtherCAT communication related errors Err 80.0 to 7, Err 81.0 to 7, or Err 85.0 to 7)
defined in the AL status code occurs while Station Alias is being returned, the AL status code for that
alarm is returned.

Station Alias is returned again if the alarm defined in the AL status code is cleared.

(See “8.1.4. Alarm Reset Timing” for details on how to clear alarms.)

AL Control bit4 0
(Error Ind Ack)

AL Control bit5
(ID Request)

AL Control bit4 0

1
1
1
1
1
!
1
(Error Ind) | ! i 0
1
AL Control bits 0 ! 1
(ID Loaded) ;
i i i
: : :
AL Status Cod ! ! T T
alus Lode Station alias | >1< Alarm AL Status Code | >< | Station alias
AN g g
If alarm defined in AL status code Station alias returned by
occurs, AL status code for that clearing alam.
alarm is retumed.
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11.1.2 Status LEDs

flense
(OUT)

ERUN

T M EtherCAT indicators

BMERROR S RUN (green)
WL/AOUT L/A IN (green)

ERROR (red)
CN
6

L/A OUT (green)
The display status and details of EtherCAT status LEDs are shown below.

Name Color Status Details
RUN Green | OFF Initialization status
Blinking Pre-operational status
Single flash Safe operational status
ON Operational status
ERROR Red OFF No error
Blinking Communication setting error
Single flash Synchronization error, communication data error
Double flash Application watchdog timeout
Flickering Boot error
ON PDI watchdog timeout
L/AIN Green | OFF Physical layer LINK not established
ON Physical layer LINK probability
Flickering Running following LINK probability
L/A OUT Green | OFF Physical layer LINK not established
ON Physical layer LINK probability
Flickering Running following LINK probability
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Refer to the following diagram for the LED status.

50 ms
—>
ON
Flickering
OFF — H
ON
Blinking 200 m9200 mg
OFF —
ON
200 mg 1000 200 ms
Single flash < e >e N
OFF —
ON
2
Double flash 200 m5200 mg200 mg 1000 200 ms
OFF —
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11.2 CAN application protocol over EtherCAT Structure

The CAN application protocol over EtherCAT (CoE) structure for the ALPHA7 Series built-in EtherCAT

communication type is shown below.

Application layer | Servo amplifier application |
[ Object dictiongyE |
PDO mapping PDO mapping [zzg 2;::3;;19 }
Register iE | [ Mailbox iE | [Process iE |
SyncManager FMMU
EtherCAT data link layer

EtherCAT physical layer

With EtherCAT, multiple protocols can normally be transferred. With the ALPHA7 Series built-in
EtherCAT communication type, the IEC61800-7 (CiA 402) drive profile is used.

The application layer object dictionary contains parameter and application data, and PDO mapping
information between the process data interface and application.

Process data objects (PDOs) are configured with an object dictionary that can be mapped to PDOs.
The process data content is defined with PDO mapping.

Process data communication involves cyclically reading and writing PDOs. With mailbox

communication (SDO), all object dictionaries can be read and written with asynchronous message

communication.
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11.3 Communication Status Transition

EtherCAT slave state machines are controlled with the EtherCAT master.

| Init

A 4

| Pre-Operational

A A

A

| Safe-Operational |

A

A

Operational |
SDO PDO PDO _r
Status o ; o Description
communication receipt | transmission
Init Not possible Not Not possible | The communication section is being
possible initialized. Communication is not possible.
Pre-Op Possible Not Not possible | Only mailbox communication is possible.
possible This status follows initialization, and
involves the processing of network default
settings.
Safe-Op Possible Not Possible In addition to mailbox communication, PDO
possible transmission is possible. The status, etc.

can be sent from the servo amplifier
through cyclic communication in DC mode.

Op Possible Possible Possible This is the normal operation status. Motors
can be controlled through cyclic
communication in DC mode.
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11.4 Process Data Objects (PDOs)

Real-time data transfer with cyclic communication uses process data objects (PDOs). PDOs contain an
RxPDO data input, which receives data from the controller, and a TxPDO data output, which transmits

the status from the servo ampilifier to the host controller.

RxPDO
7| Operating command and target value, etc. g
Host Servo
controller amplifier
TxPDO

Operating status and current value, etc.

Multiple objects can be held in the EtherCAT application layer, allowing all kinds of servo amplifier
process data to be transferred. The process data content is described in the PDO Mapping object and
the Sync Manager PDO assignment object.

The ALPHA7 Series supports PDO mapping for position control when the power is ON.

11.4.1 PDO Mapping Settings

PDO mapping refers to mapping for application objects (real-time process data) from the object
dictionary to the PDO.

In the mapping table, the number of mapped objects is indicated in sub-index 00H. In this mapping
table, index 1600H to 17FFH are for RxPDO, and index 1A00H to 1BFFH are for TxPDO.

With ALPHAY Series servo amplifiers, indices can be selected for use from 1600H to 1603H for
RxPDO, and from 1A00H to 1A03H for TxPDO.
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The following diagram shows an example of PDO mapping.

Mapping Object

Application Object

Object Dictionary

EtherCAT COMMUNICATION

PDO-Length : 32bit

PDO_1 Object A Object B Object D

A

A A A

Index Sub Object Contents
1Z2ZZH | 01H | 6TTTH TTH 8
1Z2ZZH | 02H | 6UUUH UUH | 8
1ZZZH | 03H |6YYYHYYH 16
6TTTH | TTH Object A
6UUUH | UUH Object B
6VVVH | VVH Object C
6YYYH | YYH Object D
6ZZZH | ZZH Object E

Process Data Objects (PDOs)
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11.4.2 Sync Manager PDO Assignment Settings

Sync Manager channels can be configured with multiple PDOs. The Sync Manager PDO assignment
object describes the relationship between the PDO and Sync Manager.

In the Sync Manager PDO assignment table, the number of PDOs is indicated in sub-index 00h. In this
table, index 1C12h is for RxPDO, and index 1C13 is for TxPDO.

The following diagram shows an example of Sync Manager PDO mapping.

o Object Dictionary
£ 5| Index | Sub Object Contents
S2 101H | 1 1A00H
o O
& & 1C1zH | 2 1A01H
=7
o<| 1C1H | 3 1A03H ,
& Sync Manager Entity z
| PDO A PDO B PDO D
A A A
.l
S 1A00H PDO A
8 1A01H PDO B
(@]
£ 1A02H PDO C
o
s 1A03H PDOD

11-10 Process Data Objects (PDOs)



CHAPTER 11 EtherCAT COMMUNICATION

11.4.3 PDO Mapping

With ALPHA7 Series servo amplifiers, the objects being mapped can be changed.

PDO mapping related objects can only be changed when the EtherCAT communication status is
Pre-Op. Changed content is not saved to the EEPROM, and therefore settings must be specified each
time the power is turned ON if the servo amplifier is used with settings which differ from the default

settings.

B Default settings

RxPDO Controlword (6040H), Target position (607AH), Touch probe function (60B8H)

(1600H)

TxPDO Error code (603FH), Statusword (6041H), Position actual value (6064H), Touch

(1A00H) probe status (60B9H), Touch probe 1 positive position value (60BAH), Touch
probe 2 positive position value (60BCH), Digital inputs (60FDH)

B Maximum number of objects and maximum total object size that can be mapped

PDO mapping object Max. number of objects Max total object size
RxPDO (1600H to 1603H) 16 128
TxPDO (1A00H to 1A03H) 16 128

® The communication cycle that can be set differs depending on the total size of the
\((N_SEE mapped object. Refer to “15.1.3 Communication Cycles and Corresponding

S— Synchronization Mode” for details.

® Refer to “15.1.11 PDO Mapping Objects” for details on mappable objects.
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11.4.4 Multiple PDO Mappings

With ALPHA7 Series servo amplifiers, PDO mappings can be combined and specified.

Specify two or more PDO mappings with 1C12H: Sync manager 2 PDO assignment and 1C13H: Sync
manager 3 PDO assignment.

The object set at sub-index 01H is mapped, and this is followed by the object set at sub-index 02H.

If the same object is mapped multiple times with TxPDO mapping, the last object value will be valid.
These objects can only be changed when the EtherCAT communication status is Pre-Op. Changed
content is not saved to the EEPROM, and therefore settings must be specified each time the power is

turned ON if the servo amplifier is used with settings different from the default settings.

| ® The communication cycle that can be set differs depending on the total size of the
Q\}IEI_ote mapped object. Refer to “15.1.3 Communication Cycles and Corresponding
o Synchronization Mode” for details.
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11.5 Service Data Objects (SDOs)

ALPHAY Series servo amplifiers support SDO communication. Use SDO communication to set
ALPHAY Series servo amplifier objects and monitor the status. Objects can be set, and the status

monitored by writing and reading data to and from entries in the object dictionary at the host controller.

11.5.1 Abort Codes

Abort codes used when SDO communication errors occur are shown in the following table.

Value Meaning
05030000H | No toggle bit change
05040000H | SDO protocol timeout
05040001H | Invalid/unknown client/server command designator
05040005H | Outside memory range
06010000H | No support access to object
06010001H | Read access to write only object
06010002H | Write access to read only object
06020000H | Object that does not exist in object directory
06040041H | Unable to map object to PDO
06040042H | Mapped object quantity/length exceeds PDO length
06040043H | General parameter mismatch
06040047H | Device general internal mismatch
06060000H | Access failure due to hardware error
06070010H | Data type mismatch, service parameter length mismatch
06070012H | Data type mismatch, service parameter too long
06070013H | Data type mismatch, service parameter too short
06090011H | Sub-index does not exist
06090030H | Parameter value lies outside range (write access only)
06090031H | Written parameter value is too big
06090032H | Written parameter value is too small
06090036H | Max. value is smaller than min. value
08000000H | General error
08000020H | Data cannot be transferred to/stored in application
08000021H | Control performed locally!, and so data cannot be transferred to/stored in application
08000022H | Data cannot be transferred to/stored in application with current device status
08000023H | Object dictionary dynamic generation failure, or object dictionary does not exist

*1 The slave runs locally, and cannot be controlled from the EtherCAT Master.
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11.6 Synchronization with Distributed Clock

A mechanism known as Distributed Clock (DC) is used for synchronization with EtherCAT
communication. The ALPHA7 Series also uses DC mode to realize high-accuracy control with
multi-axis systems.

In DC mode, synchronization is realized by having the master and slave share the same clock.
At slaves, an interrupt (Sync0) is produced in accurate cycles based on this clock.

Servo amplifiers are controlled with this accurate timing.

11.6.1 Communication Cycles (DC Cycles)

The communication cycle is determined at the master side by setting the Sync0 signal output cycle.

Setting range: 125 us /250 us /500 uys /1 ms/2ms /4 ms

_—=—— The communication cycles that can be set differ depending on conditions such as the
’\f\Note operation mode used. Refer to “15.1.3 Communication Cycles and Corresponding
I Synchronization Mode” for details on the communication cycles that can be set.
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11.7 ESI Files

Please down ESI files from the following websites.
(Member registration is required (free).)
URL: https://felib.fujielectric.co.jp/download/

_-———| Ensure that ESl files registered in the master match the servo amplifier Revision No. If
’\&\Note the Revision No. is no known, it can also be checked from the PC Loader Object
™ | monitor

ESI Files 11-15
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12.1 Cyclic Synchronous Position Mode

In this operation mode, the controller uses a trajectory generation function (operation profile operation
function) to provide the servo amplifier with the target position with cyclic synchronization. Position

control, speed control, and torque control are performed inside the servo amplifier.

Cyclic synchronous position mode configuration

The cyclic synchronous position mode configuration is as follows.

Target position (607AH) .| Position Speed .| Torque
"|  control | control | control |
. 3 A A
Following error actual value (60F4H) —‘

Velocity actual value (606CH)

Torque actual value (6077H)
(=Torque demand)

<
<

Position actual value (6064H)

The configuration of cyclic synchronous position mode control functions is as follows.

Target position (607AH) .| Control Position actual value (6064H)
| functions

A 4
v

Following error actual value (60F4H)

v

T Velocity actual value (606CH)
Software position limit (607DH)

v

Control

functions Torque actual value (6077H)

Following error window (6065H) (=Torque demand)

v

A 4

Position torque limit value (60EOH)*1

A 4

Negative torque limit value (60E1H)*1

A 4

*1 The Position torque limit value and Negative torque limit value are not enabled when the product is

shipped from the factory. When using these parameters, set PA2_57 (5002H-39H) to “1”.
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12.1.1 Related Objects

Index Sub-index Name Access | Size Unit Setting range | Default value
6040H OO0H Controlword RW U16 |0to FFFFH - 0000H
6060H OOH Modes of operation RwW INT8 - 0to 10 00H
607AH O00H Target position RwW INT32 | Command -2147483648 0000H

unit to
2147483647
6065H *1) OO0H Following error RW u32 Command 1to 4294967295
window unit 4294967295
6041H 00H Statusword RO U16 | 0to FFFFH - 0000H
6064H O00H Position actual value RO INT32 | Command -2147483648 0000H
unit to
2147483647
606CH O0H Velocity actual value RO INT32 | Command | -2147483648 0000H
unit/s to
2147483647

6077H 00H Torque actual value RO INT16 0.1% -350.0 to 300.0% 0.0%
60EOH 00H Positive torque limit RW | UINT16 0.1% 0.0 to 350.0% 350.0%

value

60E1H 00H Negative torque limit RW | UINT16 0.1% 0.0 to 350.0% 350.0%

value

60F4H 00H Following error actual RO INT32 | Command -2147483648 0000H

value unit to
2147483647

*1) The 6065H: Following error window setting range is “1 to 4294967295”. Note that Following error
detection will be disabled if “4294967295” is set for the setting value.

Cyclic Synchronous Position Mode
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12.1.2 Cyclic Synchronous Position Mode Block Diagram

RYoooF7-VC2 Series position control is configured as follows.

------------------------------------ 6062H ;
607AH Position demand 606BH 60FCH
- value Velocity demand i Position demand
Target position - i -
[unit] [unit] value : internal value
[unit/s] [pulse]
- /'u
-
-
e
7
| 4
v 7/ | Command i iti
. pulse Movi Primary delay Position command
Position oommand—*— «Electronic gear» smoothing  [—| MQUingaverage | | g oyrvetime [—{  response time
| function S-curve time constant constant
-
|
|
|
|
|
: P «2 inertia model operation
| (vibration suppression)»
|
|
|
| + +
| Py Acceleration + «1 inertia model operation» +I
: gain {1+ (load inertia ratio)}* (dv/dt)
|
|
| Feed forward gain 1
| Feed forward gain 2 «Friction compensation»
I ’
| /
' o/ +
| + * +
| : Control model —®(O——— «Position regulator» ——()———— «Speed regulator» ——»O)
| 4 — —
|
I 1
[ \
I B \
I S 606CH
| Position Speed i Velocity actual \
| detection detection value |
'+ [unit/s] !
..................................... |
* e _ Electronic gear | g l i
; ?‘\\ o | reverse conversion /
| N /
|
Y | > Model torque operation enable/disable,
| 60F4H “““““““ | \\ Speed observer enable/disable
! | 6064H T
Fdlowing error | \\ Position actual value i
actual value | \ [unit] | N
it I \ | J
" 1

i 606CH
i Velocity actual value
[unit/s]

|

[unit]

60BAH or 60BCH
Touch probe 1 or
Touch probe 2

time constant

Model torque filter

HD

Encoder

«Current regulator»

— Yoo

6074H or 6077H
Torque demand or
i Torque actual value
0.1%]

* Refer to “15.3 Control Circuit Block Diagram” for details on the control circuit.
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12.2 Cyclic Synchronous Velocity Mode

In this operation mode, the controller uses a trajectory generation function (operation profile operation
function) to provide the servo amplifier with the target speed with cyclic synchronization. Speed control

and torque control are performed inside the servo amplifier.

Cyclic synchronous velocity mode configuration

The cyclic synchronous velocity mode configuration is as follows.

Target velocity (60FFH) Speed Torque >

control control

A A

Velocity actual value (606 CH)

Torque actual value (6077H)
(=Torque demand)

<

Position actual value (6064H)

<

The configuration of cyclic synchronous velocity mode control functions is as follows.

Target velocity (60FFH) Position actual value (6064H)

4

v

Positive torque limit value (60EQH)*1 Velocity actual value (606CH)

4

Control

Negative torque limit value (0E1H)*1 | functions | Torque actual value (6077H)
g (=Torque demand)

\4

*1 The Position torque limit value and Negative torque limit value are not enabled when the product is
shipped from the factory. When using these parameters, set PA2_57 (5002H-39H) to “1”.
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12.2.1 Related Objects

Index | Sub-index Name Access | Size Unit Setting range E:,Zflil;"
6040H 00H Controlword RW u16 0 to FFFFH - 0000H
6060H 00H Modes of operation RwW INT8 - 0to10 00H
60FFH 00H Target velocity RW INT32 | Command unit | -2147483648 | 0000H

2147:1?33647
6041H 00H Statusword RO u16 0 to FFFFH - 0000H
6064H 00H Position actual value RO INT32 | Command unit | -2147483648 | 0000H
2147:1?33647
606CH O00H Velocity actual value RO INT32 Command -2147483648 0000H
unit/s to
2147483647

6077H 00H Torque actual value RO INT16 0.1% -350.0 to 350.0% | 0.0%
60EOH 00H Positive torque limit value RW | UINT16 0.1% 0.0 t0 350.0% |350.0%
60E1H O00H Negative torque limit value| RW | UINT16 0.1% 0.0 t0 350.0% |350.0%
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12.2.2 Cyclic Synchronous Velocity Mode Block Diagram

RYToooF7-VC2 Series speed control is configured as follows.

<1 inertia model operation>

"1 {1 + (load inertia ratio)} * (dv/dt)
60FFH
Target velocity @———————— | <Friction compensation>
[unit/s]
' +
! Speed unit wm| Acceleration + \
—‘—> conversion Ll imit —.—>+ O— <Speed regulator>
606CH -— -+ ——— - -
Velocity actual | N
value | -~ N
[unit/s] [ R 606CH \
| Speed Velocity actual \
| detection value !
: [unit/s] H
1
Electronic gear /
< reverse /)
7\ conversion /
7
}/ \ Model torque operation enable/disable
‘ Speed observer enable/disable
6064H
Position actual 60BAH or 60BCH H
value Touch probe 1 or Touch !
[unit] probe 2 v
[unit] |
|
1

Model torque filter time
constant —O

— <Current regulator>
/

6074H or 6077H
Torque demand or
Torque actual value
[0.1%]

* Refer to “15.3 Control Circuit Block Diagram” for details on the control circuit.
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12.3 Cyclic Synchronous Torque Mode

In this operation mode, the controller uses a trajectory generation function (operation profile operation
function) to provide the servo amplifier with the target torque with cyclic synchronization. Torque control

is performed inside the servo ampilifier.

Cyclic synchronous torque mode configuration

The cyclic synchronous torque mode configuration is as follows.

Torque
control

Target torque (6071H)

A 4

Torque actual value (6077H) 4
_ (=Torque demand)
Encoder
_Velocity actual value (606CH)
__Position actual value (6064H)
The configuration of cyclic synchronous torque mode control functions is as follows.
Target torque (6071H) Position actual value (6064H)
Positive torque limit value (60EO0H)*1 Velocity actual value (606CH)
_ o Control -
Negative torque limit value (60E1H)*1 functions Torque actual value (6077H)
> (=Torque demand)
Max profile velocity (607FH)*2 >

*1 The Position torque limit value and Negative torque limit value are not enabled when the product is

shipped from the factory. When using these parameters, set PA2_57 (5002H-39H) to “1”.
*2 Max profile velocity is not enabled when the product is shipped from the factory. When using this
parameter, set PA2_56 (5002H-38H) to “1”.
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12.3.1 Related Objects
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Index | Sub-index Name Access | Size Unit Setting range szflizlt
6040H OO0H Controlword RW u16 0 to FFFFH - 0000H
6060H OOH Modes of operation RwW INT8 - 0to 10 00H
6071H 00H Target torque RW INT16 0.1% -350.0 to 350.0% 0.0%
607FH O00H Max profile velocity RW u32 Command |0 to 2147483647 | 1677721600

unit/s
6041H OO0H Statusword RO u16 0 to FFFFH - 0000H
6064H O0H Position actual value RO INT32 | Command -2147483648 0000H
unit to
2147483647
606CH 00H Velocity actual value RO INT32 | Command -2147483648 0000H
unit/s to
2147483647
6077H 00H Torque actual value RO INT16 0.1% -350.0 to 350.0% 0.0%
60EOH O0H Positive torque limit value RW | UINT16 0.1% 0.0 to 350.0% 350.0%
60E1H O0H Negative torque limit value | RW | UINT16 0.1% 0.0 to 350.0% 350.0%
Cyclic Synchronous Torque Mode 12-9
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12.3.2 Cyclic Synchronous Torque Mode Block Diagram

RYToooF7-VC2 Series torque control is configured as follows

6071H
Target torque
[0.1%]

A
|
|

¢

Speed limit
value

Absolute value

607FH y
Max profile velocity Speed limit
[unit/s] selection

A
[

Absolute value

<Speed regulator>

N

I Speed limit
‘ P> unit conversion

606CH
Velocity actual
value
[unit/s]

Electronic gear Speed
<+ reverse detection
// \ conversion
o

6064H b
Position actual

GOBAH or 60BCH Encoder Motor <Current regulator>  |ag-@— Torque limit

value Touch probe 1 or i

[unit] Touch probe 2 |
[unit]

4

6074H or 6077H
Torque demand or
Torque actual value
[0.1%]

* Refer to “15.3 Control Circuit Block Diagram” for details on the control circuit.

12
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12.4 Profile Position Mode

_==——|When using profile position mode, PA2_25 (5002H-19H) must be changed from the
"\f\Note default factory setting to “1” as a rule. Refer to “3.4 Automatic Operation Setting
"™ | Parameters” for details.

In this operation mode, the servo amplifier internal trajectory generation function (operation profile
operation function) is used to perform PTP positioning. Automatic operation is performed based on
607AH: Target position, 6081H: Profile velocity, 6083H: Profile acceleration, 6084H: Profile

deceleration and so on.

Trajectory generation Position control
parameter parameter
l Position demand internal l
Target position value (60FCH) or Velocity demand
; Position demand value i
(607AH) Trajectory (6062H) Position | value (606BH)
» generation »  control >
function function

The trajectory generation function configuration is as follows.

Target position (607AH) .| Limiting Position demand value (6062H)
function

>

Position demand internal value (60FCH)

»
L

Profile velocity (6081H) .| Limiting | Trajectory
function generation
function

Profile acceleration (6083H)

A 4

] ) Limiting
Profile deceleration (6084H) | function
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Profile position mode configuration

The profile position mode configuration is as follows.

Position demand value (6062H) Position Speed Torque
"| control "|  control | control [
i A A A
Following error actual value (60F4H) —‘

<

Velocity actual value (606CH)

Torque actual value (6077H)
(=Torque demand)

<

Position actual value (6064H)

<

The configuration of profile position mode control functions is as follows.

Position demand value (6062H) | Limiting
"| functions

Position actual value (6064H)

A 4
A 4

Following error actual value (60F4H)

A 4

Following error window (6065H)

A 4

Limiting | Velocity actual value (606CH)
functions

v

Positive torque limit value (60EOH)*1

A 4

Torque actual value (6077H)
(=Torque demand)

v

Negative torque limit value (60E1H)*1

A4

*1 The Position torque limit value and Negative torque limit value are not enabled when the product is
shipped from the factory. When using these parameters, set PA2_57 (5002H-39H) to “1”.
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12.4.1 Related Objects

Index Sub-index Name Access| Size Unit Setting range | Default value
6040H 00H Controlword RW U16 |0to FFFFH - 0000H
6060H 00H Modes of operation RwW INT8 - 0to 10 00H
6065H *1) 00H Following error window | RW U32 | Command | 110424967925 | 424967925
unit
607AH 00H Target position RwW INT32 | Command -2147483648 0000H
unit to
2147483647
01H Min position limit RW INT32 | Command -2000000000 |-2000000000
unit to
2000000000
607DH
02H Max position limit RwW INT32 | Command -2000000000 | 2000000000
unit to
2000000000
6081H 00H Profile velocity RwW U32 | Command | 0 to 2147483647 | 279620267
unit/s
6083H 00H Profile acceleration RW U32 |Command| 0 to 2147483647 | 559240533
unit/s?
6084H 00H Profile deceleration RwW U32 |Command| 0 to 2147483647 | 559240533
unit/s?2
6041H 00H Statusword RO U16 |0 to FFFFH - 0000H
6062H 00OH Position demand value RO INT32 | Command -2147483648 0
unit to
2147483647
6064H O0H Position actual value RO INT32 | Command -2147483648 0000H
unit to
2147483647
606CH O00H Velocity actual value RO INT32 | Command | -2147483648 0000H
unit/s to
2147483647
6077H 00OH Torque actual value RO INT16 0.1% -350.0 to 350.0% 0.0%
60EOH 00H Positive torque limit RW [UINT16 0.1% 0.0 to 350.0% 350.0%
value
60E1H 00OH Negative torque limit RW |UINT16 0.1% 0.0 to 350.0% 350.0%
value
60F4H 00H Following error actual RO INT32 | Command -2147483648 0000H
value unit to
2147483647
60FCH 00OH Position demand RO INT32 Encoder -2147483648 0
internal value unit to
2147483647

*1) The 6065H: Following error window setting range is “1 to 4294967295”. Note that Following error

detection will be disabled if “4294967295” is set for the setting value.

Profile Position Mode
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12.4.2 Function Description
__________________________________________________________________________________________________________________________|
ALPHAY Series servo amplifiers are capable of performing PTP positioning.

Set 6040H: Controlword bit 5: Change set immediately to “1”.

By setting 607AH: Target position, 6081H: Profile velocity, 6083H: Profile acceleration, and 6084H:

Profile deceleration, and changing 6040H: Controlword bit 4: New set-point from “0” to “1”, positioning
to the set target position is started.

Speed

6040H bit 4:
New set-point ON

OFF
607AH:
Target position ON
6041H bit 12: ON
Set-point acknowledge

OFF
6041H bit10: ON
Target reached

OFF
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The target value can be changed while performing PTP positioning.
By changing the 607AH: Target position and 6081H: Profile velocity values, setting 6040H: Control
word Bit 5: Change set immediately to “1”, and then changing Bit 4. New set-point from “0” to “1” during

operation, positioning is performed based on the changed values.

Speed

6040H bit 4: ON
New set-point

OFF

607AH: [
Target position

Target position inside servo
amplifier

6041H bit 12: ON
Set-point acknowledge

OFF

6041H bit10:
Target reached

ON

OFF
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12.4.3 Controlword (6040H) in Profile Position Mode

Bit Name Description

4 New set-point Positioning is started at the “0” to “1” rising edge.
At this time, the 607AH: Target position, 6081H: Profile velocity,
6083H: Profile acceleration, and 6084H: Profile deceleration
values are read.

5 Change set immediately Use set to “1”.
Operation is not guaranteed when set to “0”.

6 Abs Use set to “0”.
Operation is not guaranteed when set to “1”.

8 Halt Positioning is started or continued when set to “0”.
Operation stops based on the 605DH: Halt option code when
set to “1”.

9 Change on Set-point This is not supported on the ALPHA7 Series.

12.4.4 Profile Position Mode Statusword (6041H)

Bit Name Value Description
0 Halt bit = “0”: not in position
Halt bit = “1”: axis is decelerating
10 | Target reached
1 Halt bit = “0”: in position
Halt bit = “1”: axis speed is zero
0 Awaiting new target position
12 | Set-point acknowledge
1 Receiving target position updates (overwriting)
0 No deviation counter over
13 Following error
1 Deviation counter over
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12.5 Homing Mode

In this operation mode, the servo amplifier trajectory generation function (operation profile operation

function) is used to perform the homing operation from the controller based on the specified homing
method.

Depending on the controller side specifications, the following two homing methods are available.
e Method 1

A homing operation profile is created at the controller side, and a command is given to the servo
amplifier in cyclic synchronous position mode (csp).
¢ Method 2

The servo amplifier homing mode is used. The controller side specifies the homing method

supported by the servo amplifier, and issues a homing start command.

Refer to the controller manual if performing homing using method 1.

Refer to the controller manual and “15.1.7 Homing Mode Specifications” in this manual if performing
homing using method 2.

Homing Mode 12-17




CHAPTER 12 BASIC CONTROL FUNCTIONS

12.6 Full-closed Control

In full-closed control, position control is performed using the position detection value of the external
encoder connected to the mechanical end in addition to the position detection value of the motor

encoder.

When PA4_32 (Fully Closed System Setting) is set to 1000 (Fully Closed System Enable), Fully
Closed Control is enabled.
Fully closed control can be executed only for position control (PP, HM, CSP) (speed control (PV, CSP)
and torque control (CST) are not available).

== 72

SIS LSS LSS

When using in full-closed control, set the following parameters.

No. Name Setting range D\gliilt Change
0000 to 1101
***[: External encoder pulse phase
PA4_32 |Full-closed system setting selection 0000 | Power
*O0**: Origin return Z-phase selection
O***: Full-closed system enabled
PA4 35 |Full-closed LPF time-constant 0.0 to 100.0[ms] 1.0 | Always

PA4 36

External/motor deviation over
detection value

1 to 16777216[x100pulse]

25600 | Always

PA4_37

External/motor deviation over
forecast value

1 to 16777216[x100pulse]

12800 | Always

Frequency divider denominator for

(1st additional position encoder resolution)

PA4_38 external/motor deviation monitor 110100000 100 | Always
Index |Sub-ldx Name Setting range D\gliilt EEPROM
60E6H | 01H Additional position encoder resolution 11016777216 | 32768 YES
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B Control block diagram when full-closed control is enabled (PA4_32=1C101111)

Position Electronic + Position Speed + Current ]
command > gear regulator regulator control Motor 1 — Equipment
- Encoder External
encoder
+
- .
+
Full-closed contrdl disable Compensating<—‘
gear
Full-closed N
control LPF "
Full-closed contrd disable
+ OFF
Yy
Position deviation <—O<
O .
ON
Feedback current
position o Frequency division output pulse
function selection
PA4_32=*0*
Frequency division
pulse o
CPA4_32=*1*
External

|
(1)

A

cumulative pulse

Safety Precautions
UNIT QUANTITY

(2)

Since the positioning accuracy in full-closed control is an external pulse unit, adjust the unit
amount to the external pulse unit so that the same unit is used for the command pulse, target
position, current position, etc.

1st additional position encoder resolution(60E6-01H) = external pulse count per moter rotation

GearRatio (6091H) (MotorRevolutions / ShaftRevolution) =

Motor encoder pulse count/1st additional position encoder resolution (60E6-01H)

PA1 32 (deviation zero range/positioning complete range)

Do not set the zero deviation width to less than the external pulse width.

Since the positioning accuracy in full-closed control is an external pulse unit, if the unit amount is
finer than the external pulse, positioning within the deviation zero width cannot be performed, so
the deviation zero or positioning completion cannot be detected, and the next operation cannot be

started. (Pre-operation does not end.)
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12.7 Electronic Gears

Electronic gear settings can be specified from 6091H: Gear Ratio 6091H-01H: Motor revolutions and
6091H-02H: Shaft revolutions.

The following formula is used to calculate.

B Motor revolutions / Shaft revolutions calculation formula

Cancel down so that Motor revolutions/Shaft revolutions is an integer (67108864 or less).

(Mechanical system travel amount per servomotor revolution) Motor revolutions

= (unit amount) *
Encoder pulse count* Shaft revolutions

* The unit amount is a value such as “1”, “0.1”,“0.01”, or “0.001”. Unit is expressed as [unif].

* The encoder pulse countis the value for “24 bits = 16777216 pulses”.

Motor revolutions Encoder pulse count

x  (unit amount)
Shaft revolutions (Mechanical system travel amount per servomotor revolution)

[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 (24-bits) is 16777216 revolutions.

. b

[

1 2 (Mechanical system travel amount per servomotor revolution) Motor revolutions

x = (unit amount)

16777216 pulses/revolution Shaft revolutions

10 mm Motor revolutions

x = 1/100
Shaft revolutions

16777216 pulses/revolution

Motor revolutions 16777216 pulses/revolution 2097152

= 1/100 x =
10 mm 125

Shaft revolutions

Consequently, the Motor revolutions will be 2097152, and Shaft revolutions will be 125.
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If the mechanical system travel amount per servomotor revolution includes 7, you can
approximate to 355/113.

1 pulse =0.01 mm

Junyn

1,000 pulses = 10 mm (1 motor revolution)

To set with the number of command input pulses per servomotor revolution, set as follows:

Motor revolutions Encoder pulse count (24 bits = 16777216)

Shaft revolutions Command input pulse count per servo motor revolution

For example, to set the number of command input pulses per servomotor revolution to
1024, set the number of Motor revolutions to 1677216, and the number of Shaft
revolutions to 1024.
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13.1 Operating Environment

A PC with the following environment is required to use PC Loader.
e Operating system
Windows 10
Windows 8.1
Windows 7
e CPU
1[GHZz] or higher
¢ Memory environment
2 [GB] or more (1 [GB] or more for 32-bit system)
¢ Display
Windows compatible display with XGA (1024 x 768 [pixels]) resolution or higher
¢ Available hard disk capacity
200 [MB] or more
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Exit Message Manager (MM) prior to installation.

(1]

(2]

[3]

[4]

Start the ALPHA7 Series PC Loader setup program.

Click “setup.exe”.

The installation preparation screen is displayed.

Click [Next].

The license agreement for the ALPHA7 Series PC
Loader software is displayed.

Read the content of the license agreement carefully.

If there are no problems, click “I accept the terms of the

license agreement”, and then click [Next].

Enter user information.

Enter your user name and the division you belong to.
Furthermore, specify the user(s) who will be using PC
Loader.

After entering information and selecting the applicable

user(s), click [Next].

[/ || = | ALPHATsetup
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[ b X
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pESED) ol ¥5-hsHoR A5
2YsTR-K 55
<« w4 1> PC > #950-F » ALPHATsetup
4%
S MLPHA Series Loader - InstallShueld Wizard b

ALPHA Serws LeadedBilnstalhiskd Qyif=Fa il ¥

FetalShiki(R) C1of = FIL CIRERN A 3 =fn, ALFHA
Sares Loader £ bl s Dok 24T, BT

LTiE,

Ex: oOf0R50l Sl AR RS TIRN

o
=
=1
o
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y
e ‘
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F U2 o TERAFEZOS] (WTrELMbLId) k. k@ (BA
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[5] Select the installation folder.

Select the folder in which PC Loader is to be installed,

and click [Next].

[6] The installation preparation start screen is displayed.

Click [Install].
File copying is started.

[71 The installation complete screen is displayed.

Click [Finish] to complete the installation.
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B Message Manager (MM)
Message Manager (MM): hereinafter referred to as MM) is management software that allows
communication ports to be shared when running multiple loader software. MM starts automatically
when ALPHAY Series PC Loader is started. Do not exit MM while ALPHA7 Series PC Loader is in

use.

If using PC Loader for the following Fuji Electric products, MM used to manage computer
communication functions starts up in addition to the Loader software for each device. If the
Loader version for each device is one of the following, start ALPHA7 Series PC Loader after
exiting MM. The versions of MM for PC Loader (versions) in the following list are old, and
therefore it will not be possible to run ALPHA7 Series PC Loader.

If ALPHA7 Series PC Loader is started first, the versions of PC Loader in the following list can be

used as is.
Applicable Applicable
Loader name/model
device model
SX Programmer Expert (D300winVer2)
/ NP4H-SEDBV2
SX Programmer Expert (D300winVer3)
W / NP4H-SEDBV3
Fuji integrated MICREX-SX
controllers SX Programmer Standard
/ NP4H-SWN
SX communication middleware
/ NP4N-MDLW
FRENIC-Mini The FRENIC Loader
.. FRENIC-Eco
Fuiji
inverters FRENIC-Multi FRENIC Loader 2
FRENIC-MEGA |FRENIC Loader 3
The Windows task bar can be used to check whether MM
is running.

1635
2017/02/10

0 1 dx A [
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The following procedure can be used to exit MM (explanation based on use of right-hand mouse).

(1]

(2]

By aligning the mouse cursor with the MM icon and

right-clicking, “Exit Message Manager” is displayed.

By aligning the mouse cursor with “Exit Message
Manager” and left-clicking, an exit confirmation
screen is displayed. Align the mouse cursor with

[Yes] and left-click.

_ 1635
AL DA @ gm0

e

At- V- SvERTLEY.
L saLuTen?

VAN

[3] MM is exited (the m icon disappears from the task bar).

B USB hardware search wizard procedure
Windows 10 edition

[1] Connect the computer and servo amplifier with a USB

cable, and select [Control Panel] - [Devices].

[2] Select Device Manager.

13-6

Installation Method




[3] Right-click "Unknown device", and then left-click "Update

Driver Software...".

[4] Select the USB driver file.
Click [Browse].

[5] Select "Browse my computer for driver software".

[6] Selectthe USB driver file.
Click [Browse].
The USB driver is copied to the folder on which PC

Loader is installed.

[7]1 The file is copied, and the completion screen is
displayed.

Click [Close] to complete the driver installation.
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Windows 7 edition

[11 Connect the computer and servo amplifier with a USB cable. By connecting, the computer

recognizes the USB device, and a message is displayed.

FCOWTIRC TR U HUTLSEEW.

[2] The wizard used to install the USB driver does not start
automatically, and therefore the following procedure
should be used to install the driver. Click the Start
button, right-click "Computer”, and then select

"Properties" from the list that appears.

[3] Click "Device Manager".

[4] Right-click "Unknown device", and then left-click
"Update Driver Software...".
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[5] Select "Browse my computer for driver software".

[6] Selectthe USB driver file.
Click [Browse].

[7]1 Select the folder which contains the driver file.
The USB driver is copied to the folder * on which PC
Loader is installed.
* ALPHA Series PC Loader example
Select the "C:¥Program Files¥ALPHA Series 7¥Driver"
folder and click [OK].

[8] The folder is specified.
Click [Next].

[9] Install the driver.

By clicking [Install], the driver installation begins.
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[10] The file is copied, and the completion screen is
displayed. Click [Close] to complete the driver

installation.
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13.3 List of Functions

The following basic menu is displayed when PC Loader starts up.
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e Real-time Trace

Speed and torque waveforms, etc. can be obtained easily with a single click.

e Historical Trace

Detailed waveforms can be obtained from real-time traces by setting triggers.

e Monitor

[I/O Check], [All Value Information], [Alarm History], [Warning, Forecast Monitor], [Automatic

Vibration Suppression Monitor], and [System Configuration] can be monitored.

e Parameter Edit

Parameters can be edited, transferred, compared, and initialized.

o Positioning Data Edit

Positioning data can be edited, transferred, compared, and initialized.

o Communication Settings

Sets communication conditions between the servo amplifier and computer.

e Test Operation

Various types of test operation can be performed between the servo amplifier and servomotors only.

e Servo Analyze

Investigates machine system resonance points / anti resonance points.

o Safety Loader

Safety parameters can be edited and transferred, etc.

Refer to the function safety module User's Manual for details on the operation method and so on.

Refer to PC Loader Help for a description of each screen button.
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CHAPTER 13 PC LOADER

13.4 Setup Procedure

Use the following procedure to ensure smooth equipment setup.

Procedure Details Check item PC LOADER operation
[1 Run the motor |+ Perform manual Select [Test Operation] — [Manual Operation].
independently operation [JOG], and
to ensure that it ensure that the
is running equipment functions as T
normally. instructed.

Verify the operation waveform with a real-time trace.

<Acquired waveforms reference)>

Ch1: Command speed (analog)

Ch2: Feedback speed (analog)
Ch3: Command torque (analog)
Ch4: Motor current (analog)

machine with a
motor and run it
to ensure that
the machinery
is running
normally.

final form, and ensure
that there are no
abnormalities.

[2] Connect to the | * Perform an I/0 check. |Check the monitor I/O monitor.
host controller | « Perform OUT forced =
and perform an output/forced pulse =
operation output if required.
check to
ensure that the e
sequence
program is
normal.

* Issue a command from |Check the command pulse frequency and input
the host, and ensure cumulative pulse at the monitor digital monitor.
that the equipment o e =
functions as instructed. e ' "_ -

[3] Equip the * Run the motor in its Verify the operation waveform with a real-time trace.

T =y <Acquired waveforms (reference)>

Ch1: Command speed (analog)
Ch2: Feedback speed (analog)
Ch3: Command torque (analog)
Ch4: Motor current (analog)

13-12 Setup Procedure
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13.5 Detailed Function Description

13.5.1 Real-time Trace

This function draws the servomotor operation Relationship between sampling time and trace
waveform. Data for approximately 60,000 points is time
acquired continuously. Sampling time [ms] Trace possible time [s]
. . 1 60
The trace ends automatically when 60,000 points 5 120
are exceeded. 5 300
The waveform can be acquired by setting the o 600
20 1200
waveform to be acquired, and then pressing the 50 3000
[START/STOP] button. 100 6000
200 12000

[Real-time Trace screen example]
(" UrisfubL-2 )| FUE |k | $1Eh-2 | $RH-AgTE | PP | SRTem | |

ORI | EERE) DR E CHIEBRERTE FUFSTUEADE L~ 28

TBEICFETIORE [50ms v | BE  oJuLoEm S BERR | 740y 1 <& || O 1000
BE () HsAuEUEt | VRS ” e ] xEm = 8B s A
SHIBERI S (D

WAIETE CH|#T: | g [RFEERY (555002 [ [FuFSge [busL-or |8 [ow

s _ 1 — 705 | HEREE FIER 0 * tfmin 200

e R |l — e BT #EA 0 < min 200

17HD) 8 — FFEY 155k FEHR 0 % §
¢ — PO T-2ER HER 0 HEERE

400 G600 25 0

200 400 20 25

] 200 15 20

-200 ] 10 16

-400 -00 5 10

-600 -400 | §

-500 -600 i 0

-1000 -&0n -10 b

1200 -1000 -1§ -10

Functions such as displaying between two cursors, superimposing waveforms, FFT analysis, copying
screens, acquired waveform parameter information, and waveform saving (CSV format supported) are
available at this screen.

Refer to PC Loader Help for a detailed description of each tab and button.

Tabs Buttons

ThE

il -2 | #Bi-7| SB-ETEE | FFT | P9RTeER| | omiii 2]

START/STOP(G) |

EESE—(C)

EHBERE (D

BUbAAFTIE)

AR

1$72D)
Detailed Function Description 13-13

The display can be switched between real-time
trace and historical trace.
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B Trace procedure

[1] Select the waveform to be acquired.

[2] Select the sampling time.

[3] Press the [START/STOP] button to start the trace.
[4] Press the [START/STOP] button to stop the trace.

B Waveforms that can be acquired
Analog signal and digital signals can be acquired for a total of 10 channels *
Waveforms that can be acquired are as follows (all digital input/output signals can be traced.)

* Analog signals and digital signals can be acquired for up to 5 channels in total, respectively.

[Analog signal selection screen example]

TIAERE ]ﬁEHﬁZ | 82 | BRI | FFT | FF&TmiEs |

A BT SISREERE CHIBRSERTE
TBiE FTE LEE [Sims v | /EiE TSR s AEssE || T 40 | #F
SSomBUest | Y& ” tms v x 60000 = 0Ll ) e 0 ==
cH]ET | Bok [HRER [(E550y [t [Ptz [FUAL L [Eh [Div
] FHOS =R z ;
] TS < tmin 1
K — THOs S
[ THOE : 1
1 S I s SO 2 N A S IS
{Jl/ﬂ?s'n)ifs
: ) \,IL/RF] RN
o 1 . OLtl' WAE . .
@imw 7IAE k v
1 : ‘ VREFJ\J‘]% " """""
H TREFANEE . H H

[Digital signal selection screen example]
TIRNE |eEh-2 | SEEM-2 | SEN-RETEE | FFT | rosmTmmm |

e T SERERE CHIEFIEAE
BE-FRTIOEE |22 | /BEE | gooussEm S8 BEEE | p0s [0 - F
sootimuest | ernest || [me <] <800 = 60E) L ey

CH[&T | Boe [REER [(E550u5 [imReg [FUigt [Fusib~alr |8 [Div

] —— FUAL ADWRTGONTI~8  [CONTNHES | FiER

A M —— Foar AnmTconTi~a [N F{EM

B —— FUAL ASHRFCONT I8
[ FURL | ASIRFIGONT I~8)

[sYs]=]=]s]"]
85508
T EZEE
5334595
00 o] O O e Do
R T
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13.5.2 Historical Trace

This function draws the servomotor operation Relationship between sampling time and trace
waveform. time
Data for approximately 500 points is acquired. Sampling time [ms] Trace possible time [s]
By setting a trigger, the waveform for the section to 0.1 0.05
0.2 0.1
be viewed can be picked up and acquired. 05 025
0.5
2 1
5 2.5
10 5
20 10
50 25
100 50
200 100
[Historical Trace screen]
AN =2t j\'L_HE [Bizr—7 | SH2 | SN AFordliE | FFT | 150 Em il 1
RELEL Q) v i GHHERRERTE FUHIE FUHE—F
START/STOPIG) H e .
TBE CRTTAERE [fims | /E@E HSULSISR] G BERE | 7Hos 8 <% 0 100 & LAILE-F
B —(C) e T H fme =] x B = BB | . == Viji o Tk
EFRRERE (D
wiangEne | [|oETsoe [wEes [E500s s [Fusggs [Fudl-ol |8 [ [im
e - 1| TS TSR FER 0 < r/min 200 5
| ootiaT® |5 pms BT L * s oo ¢
1R7E(D) Kl TS ke FEH 0 . 6 B
4 — TR Wh2? {IEHRTE T INP] T Iwid 16

FLAEREHER
H—2FET

800 annon 25

600 20000 20

400 10000 15

200 1] 10

] -10000 5

-200 -20000 0

-400 -30000 =B

-E00 -40000 -10

-300 -§0000 -1§

Functions such as displaying between two cursors, superimposing waveforms, FFT analysis,
re-reading waveforms, copying screens, acquired waveform parameter information, and waveform

saving (CSV format supported) are available at this screen.

Refer to PC Loader Help for a detailed description of each tab and button.

Tabs Buttons 4 [ E2tumikL=2] - ||

VAT |Biehl-n | 4802 | SBI-7ETER | FFT | e ﬁﬁj |

SERESRITD
The display can be switched between real-time WARDERE)

trace and historical trace. A5 A-REERRT(E)
%D
TS EERE
Detailed Function Description  13-15
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B Trace procedure

[1] Select the waveform to be acquired.

[2] Set trigger conditions.

[3] Select the sampling time.

[4] Set the number of traces from the trigger position.

[5] Press the [START/STOP] button to start the trace.
When trigger conditions are met, the waveform is acquired, and acquisition then automatically
stops.

® Waveforms that can be acquired

The waveforms that can be acquired are the same as those for real-time trace.

B Trigger settings
Trigger settings * can be specified for either analog waveforms or digital waveforms.

* Analog trigger setting: 1 channel only Digital trigger setting: Multiple channels are available

[Analog trigger settings]

TN | Rizhl—7 | SBEhL -7 | S8 M- ARTEE | FFT | SR |

FE{RED YL U OERRE CHIERSERE LR FUEE-F—
1EHE cFm s DEEH |1[|ms vl/@ﬁ HoTAERE SR BEEsRE | FrOs m * 0 100 & GILE-F
sootuupot | mrmeat ||| [0l oo swos 08B o, e Il 2 % || co—vne-k
CH|F=m [ ok [EREER [(55000 5 TRRERA [FUsi UL~y [ [ow [tuE
| — TS SR ] < rimin | 1000 (S
2| — POy IR 0 < rfmin 10 [
3 — FFOH 5t 0 HESRRH] 5o
4 — TFRZ (LB RE 2 E 100 5oL
5 —— POy £S5 0 2 rfmin 1000 7
[Digital trigger settings]
ENERE |fEM R | $EH-R | SBH-2ETEE | FFT | YrRTesms |
sk HLOTULORERE | CHEBENERE MU EE FUHE-F
TEE RTS8 1ims v | /HE USSR SE BIFEINR || FrOs l__IU SIS 0 100 & VLEIE-F
soofigueyt | wwnmme ||| [0 ] oS0 08B S e 2 % | co-vne-k
CH[ T [ 8o [R5 [i§5 5005 [iReatr [FUfigat [FUAL~L [ [ow [mE
1 — [FVAL ADIRFCONTI~E  (GONTIES |ERE (S
2| — AFUFT(CONTI~8)  |CONTIES FIEH 0 :
g — AFMRTICONTI~8)  CONTHES 0o
4 — AFURTICONTI~) | CONTHES 0z
5 —_— AR (GONT I~ 8) GONTIES [
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B Setting method example if waveform measured during stoppage

(1) Set analog waveform x 3 (command speed, position deviation, command torque), and
digital waveform x 1 (positioning complete (INP)).

(2) Set the digital trigger signal for the digital waveform (positioning complete (INP)) to “Use with 1
edge”.

(3) Set the sampling time to “1 ms”.

(4) Set the trigger position to 75%.

After specifying the above settings, press the [START/STOP] button to start the trace.

]. CEL ]. h“_ﬂi_w]‘ (1) (4)
T SRR CHIBRREAE FUFEE FUHE-F
iG-S = = | e Te- BN PR | 100 & AIE-F

ERRE | eh-n | $BN-2 | $BH-3ET
e ﬁT
1B RTS8 [Bins v | /BB

sootumist | wwmmee | [meo=l o0 = 05BN oy ) T 5 % ) co-wwEer
cH|ET| 8ot [BEEs [1E5500 BEa0 [FuBszes [FuBL-~L  [@fE (o
1 — TFRY HERIEE FER 0 S rfmin | 200
o M — oy 2) B RE *EE 0 * g 10000
g — THEY et Gl s r Lk §
4 — Fual Y TR ==

/H_ I' By selecting [Monitor] — [Digital Monitor], the amount of overshoot and settling time are
"_II'I displayed in real time.

B == / =E~
[ ==zoFF | [ owsorr |
LOE=8 TURVEDS | Po-LEREECS | BE- THESS | QentliEsimtosyf I0M@sT o8 | YATLECS |
D= AR
HE-k | SRR [ F—ROFF
FIHEZHE
IRIFIEE JETIEE E-RE E=hkia
1 14 min 1 r/min % non % non %
Sl ]l IHFIRTE(TE RS Bl UL ALY
0.oo 4 0 Bjug 0 B 0 Bi{ng 0o kHz
IREEE LA ESEE LA LS-ZRHILA BEHEEE—A M B EE )
-1 pulse 0 pulze 0 pulze 10 fa 08 Y
ERPEEE ) OLY -3l B4 IEIH —TIiE &H E-5RE
- u ] ¥ 0.0 ¥ 40 ©
A=l -HE HOEISRE HIRELEE HARELEE2
) ¥|h’.£ I B 4000 HZ 4000 HZ
000HzFl S HR S VL REET T,
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13.5.3 Monitors

The monitors listed in the following table are used to monitor the servo amplifier and servomotor status.

intermediate DC voltage

when an alarm occurs.

ltem Details Screen example
Checks whether digital Prp—. —
. . [ w=sorr | [on/or
Input/OUtpUt S|g na|S tum ON L/ORZR | Foatzn | P5-LIREECR | Wi FAREZD | @EMIRNITESD | I0WEEZR | 225 LE20 |
AN{EB(CONT)
® ([ 09 | 6]
and OFF. :nz T 1 f ]
(M il 19] |
® o[EEE 12 20 £
® 5[ ®IEE 18 o1 ]
m\} u} ;;: an}
Lamps light up to indicate that ] of al |
_ signals are ON, and turn OFF = p " .y
1/O monitor o _ af | i a
to indicate that signals are a i o g
o] [ 2] anf
Il 15[ 2] ai
OFF. ol of al] .
Monitors all kinds of operating
" - = (=) -aiE
condition data * (data cannot .
v 8 | 75-L e | B FHE-8 | B8 A= | 890 | VATLECR|
be SaVed). ‘\ EEAN = FARCFF
FIMEZHE
REEE EE Eshn -9 (SR
0 tmn [] it Wy
D |g | ta | . i Nﬂ[jn . ‘iii‘i?ﬁé s iE‘%‘FJ}i{iE s
. * Data that can be monitored 5 R A REMLES L BACHRERS
monitor 1 s [ LR I Wy
i i E;ﬁﬂﬁéﬂaﬁt) OL&*E/HE . EBQE?;W*?!HS -l i . {*iﬂﬁ .
1} keypad monitor mode A-fiva-8 sl P A )
0 mpe [0 e o s [
NHETE HFEMEORETT,
Displays history (incl. — —
. . T Lo
supplementary information *) | o B T e [T [
LI TR IERESSY  AENERET £ -SET 7 et
for the past 20 alarms. E| ST B || Ot
LR )
* This includes information | —
Alarm history such as the feedback speed, — - smmes s
monitor torque command, and e e e s
EROL . [ o
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Warning,
forecast
monitor

Displays the warning and
forecast status occurring at the
servo amplifier.

Displays such information as
battery warnings, remaining
main circuit capacitor time, and

remaining cooling fin time.

We—s

=8 EaB =

ForieE
we

1/ORZ8 | FIBVESS | P5-ARET S B FIRED | S anBRNECS | 8T | DATLES]

EERE T T RS TR
IR TEEERE FENBSRE EFEREEL . S EOEAL R (hNgd,
L ED h :g

R EG TR

Eic S i) FENENE
e [ o .,

BENONUES, /1T ERTRBREL L3,

FHAONLZURIRANIhLL Pt oles, BRGasTif
EHEELET,

a6y,

}fg@% T)Lgf‘é%(f%ﬂﬂéFsﬁfl‘ﬂhUT)tﬁota BRX
Ton g, | RERELES,

Automatic
vibration
suppression
monitor

Displays the automatic
vibration suppression learning

state.

=y

<STEF D>

<STEP2

<STER>

Tozorr | [

L/O%=R| FIRVESR | PI-pEEESA | B FHRESS BEWARMRIEDR | OMESR | Y2788 |

P33BT B FH AR S A
[PA 127 dh A R TR

1 740

0: M)

Ferlle- =]

WERT,

HESERARE T DB WA 0
| srwmschuisamac: o

(RTINS T .
BETFE,

RE—LAREER. () it P S TR S AT
IR FEEDE TTTo T FE .
DL 5]l E
it (#%1E 590G Einied

ESMCTE R WM T A
R

SR {7 @ LEA B IR - [Hz]
HPEMNEM R T 95k, MR AR (PA1 70 EHARRERE 0] (CREshdd,

[FA{keRT
S 4 A e R L T e

System
monitor

Displays such information as
the model and capacity of
connected servo amplifiers and

servomotors.

=%

oo

L/OER| FIETR | 75— B R | B FIRE R | BanRHRRE R | QESER VATLEDS |

oz
Fst
ANBE
B

Z MNow

-4
[RT20TST s EEE T —
06 R@meE [
[Pl oy [EenaE
—
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13.5.4 Parameter Editing

¥ PC LOADER for Fuji Serva Sysceml M

Servo amplifier parameters are edited at this screen. PP [IS) 77 (5) V) &

EE[ UTMHAR-A(R)

Select [Menu] - [Parameter Edit] to start the parameter editor. S;'(Jﬂb)w—xm)
I 3-HEE(P)
BB Para201710031115 J(SA—4EE #8: v (JULRBIEEH) = E ]
(1 (2 (3) 4 () (6)
= | = BEF) X
B LE EEEFW) | | = TEEL) HhEr AL EES FAL%
PATEEA B AL 70/ | PA2EIENEST TAEHSME IE7E | PASIETIRT SRR | PACTRENSEINE
FAI IS A S-SR N
. PiEE=E FTEAE -
[ e 0 izl .
AT 02 INC.” ABS3 2T LR 0 1
~—EHT 18 BE 55 AN B i 1
CTRENSEERNDISA-5 | M B8 DERERYE 0 0
15 TF | EESU0ESAT AR 0 0
05 e | EFETRT0 16 16
0 EE | ETEraE i 1
019 BE | B S04 LR 2088 2048
0 BE | TUa-A45 ILASER- i 1
10 BE |Ta-SEN A 5EE 18 1§
1 B8 GOz 00, 2 fFELnHE n n j
im0 = MMED | ETEES ATOMECARS SREREIUIG)
RS ET TR | SEEER AN
siEHE AR |
4 nm 3 -

The following functions can be used at this screen.
(1) Re-read
Reads parameters from the connected servo amplifier.
(2) Send Changes
Sends changed parameters to the connected servo ampilifier.
(3) Send All
Sends all parameters to the connected servo amplifier.
(4) Compare
Compares the parameters currently being edited with those in the connected servo amplifier, or
with already saved files.
(5) Initialize
Returns all of the parameters in the currently connected servo amplifier *, or parameters currently
being edited to their default values.
* This can only be performed while the servo is off. Turn the servo amplifier power off and on
again following initialization.
(6) File Info.
This is the information in the parameter file currently being edited. The model, date, and comments
and so on for connected servo amplifiers and servomotors can be viewed when reading.
(7) Function based display function
Parameters can be displayed based on function.

. N[S ’[:3_ In the interests of safety, send parameters with (2) and (3) while servomotors are stopped.
S Operating characteristics will change, resulting in a risk of damage to equipment.
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B Automatic electronic gear calculation
By selecting [PA1: Basic Settings] - [Set Electronic Gear from Machine Configuration], a
dedicated window appears. By entering all machine system specifications, electronic gear

calculation is performed automatically.

[ Para201710031115 JISA—S8BE HIE: V U ULRFIEESSED oo =)
P E= = N
™ =2 0= X
AL LR T E(FW) | = TEEL) L:4:3 AL EERl FLD
[BWREER  PAUEERRMAL2OVERE | PArEsntin- MIRIME ISE | PAIANIRTERE | PALIBRIGR T |
3 T T 7| e —
L EE o 8AE E - : .
[ 0 N || P | W =2 | P T | BB
LA Dl 02 ABSL AT LR 0 0 == s — =i
ol 03 BB {5 AN B R i i a_
i SEE S $54-5 0t BB | CETAEDE 0 ] ¥ ot
05 B | CEEUOIESAT) UL AE ] ]
06w EFETHF0 I it b
07w EFE AR 1 1 :
08 TE eSO UL 2048 2048
0 FE | Too- SH LA i i -
10 BF | To-FdA LS B 16 [ v o .
11 TR [ COWDIETES A AL T{TF AT n n ﬂ - Leideens
AT AL RLES  HREESILN e
5 SEEE AW
SHFHRELR A ERED)
< »
.

B Automatic workpiece inertia ratio calculation
By selecting [PA1: Control Gain, Filter Settings] - [Set Vibration Suppressing Anti Resonance
Frequency], workpiece inertia ratio can also be automatically calculated by entering the anti

resonance frequency and resonance frequency *.

[ Para201710031115 (SX—&iRE B8 : V UOULRFIARESN) =0 Ech
= = =
™ @2 = O @ X
AL R EEEFW | 2 TEFL) i #H{E FrAER FiL%
PALEA- B SOV | PA2i eilen- HSRALS I | PASAENIRTINE | PAsHIRIMESRE |
L heam PAT 15— 5Teth TSt = — N 2l
[ o E e I8HE E lkieas i G
L Eiig o ) —
LA DA 02 53 A T LoER [ [ . .
—BET 03| EE_| 5w UL AANABS R 1 1 FHRIRELEEH]  O—2EMEEE]  HHRELREH]
FIRAEN BB 1S5 0 ER T=IR 0 0 (10~-3000) (0~ 80)
05 = L] L]
pe LS 1 s o PAl7al 3000 pat7g ] 00
02 TR | EESUOEN) LR 2083 204 _'
0 FH To- SN LR i i I 1 Patgn| 3000 patgs L L
10 BF TS8R UL25n R 16 16 J
11 BB | GOWEIBTIZHIT 1, 2 RENE [ 2 2 PpAl 2 300 pag ez 1] (]
i - JIERE(D S IR R xS ERERERIL M
SEREIAAAN s 3 Pates | 3000 patgs o o
SURAIRERSERED) -
ok | #Felmlio | I
‘ B
o

L5
* Resonance frequency is not the resonance frequency suppressed with the notch filter.
This resonance frequency can be checked with the Servo Analyze function.
This resonance frequency is produced as the counterpart to anti resonance frequency, and the

value is approximately twice the anti resonance frequency.

[Resonance frequency example]
EPE !
[db] .

T
]
]
[
]
]
1
]
T
]
T
]
T
T
Lemmdlom oo

1
1
- R LI
1 1 [ A | 1 1
1 1 [ A | 1 1 1 1 LI I T
1 1 [ A | 1 1 1 1 LI T W |
- -

12Anti resonance
frequency: approx. 45Hz

BlER¥ [Hz] 100
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13.5.5 Object Monitor

The object monitor is used to monitor and edit setting values for each object.

(1) Screen startup
Select [Menu] - [Object Monitor], or click the @ icon.

¥4 PC LOADER for Fuji Servo System
Ip(F) [Ea-(M) | teiFe7°(S) ER(v) HEE(D) v-MT) BR(C
Ol UFNS{AH~A(R) |EE| OE| @|®|®
EAMIE-A(H)
E24(M)

I 53-FEE(P)

fTERDT -HEE(L)
ObjectE=#(0)

F20-5°(5)

fEN1-(E)

(2) Monitor method and editing method
The current setting values are displayed when the screen is started at (1).

By clicking the [Read] button, monitor values are updated.

¥ ObjectE=% (=8 ===
Index  [Sub  [&iF |ExEHE |Bf  [EHE | #TEHiE B | i‘
Device Type
01000 000 | Device Type - - 000020192 000020192 ro
Error Register
01001 000 Error Register - - 000 000 o
Manufacturer device name
01008 000 Device Mame - - | RYT4MF7-WC2 -|ro
Hardware versioh
01009 000 Hardware wersion - - | 5P0407 -|ro
Software werzion
01004 000 Software version - - 02.00 0270 - to
Identity object
01018 0200 Highezt Sub-index - - i {ro
001 Vendor-ID - - 0=0000025E 0=0000025E ro
002 Product code - - 000010002 000010001 ro
003 Revizion number - - 000000004 000000000 ro
004 Serial rumber - - 000000000 000000000 ro
Alarm Mo.
0:5CFF 000 Alarm Mo, - - 000 000 ro
Error Code
0xG03F 000 Error Code - - 00000 00000 | ro
Controlord
0x6040 000 Contralibord - - 00000 00000 | re
Statuz word
06041 0200 Statusiiord - - 00000 00000 | ro
Cluick stop Option code
06054 000 | Quick ztop Option code 00000 - Ox0007 - 00000 00000 r
Shut down optioh code
06058 000 | Shut down option code 00000 - 00001 - 00000 00000 ruw -
4 3

[hdex  [sub  [&FF
EHLHLE

4 L1 +
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If the attribute is “rw”, setting values can be edited.
By selecting an object that can be edited, the [Write] button becomes active.

Enter a value in the “Setting value” field and click the [Write] button to write the entered value.

GQuick stop Option code
Quick stop Option code
Shut down option code

0x605B 100 | Shut down option code 0000 - 0001 - 0000 00000 rew

Dizable operation option code

0xB0BC 000 | Dizable operation option code (0000 - 0001 - (0000 00000 rew

Halt option code

06050 000 | Halt option code 00000 - 00003 - 00001 00001 rww

Fault Reaction option code -

fiy ANRF M| Fanlt Raaction Nntion cada M NNN = M nnng - ST M AN e _IJ
3

[Ihdex [Sub [&FF

SZHELER | 06054 0::00] Cuick =top Option code
EER B0

4 1] 2
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13.5.6 Test Operation

Turn the servo amplifier offline, and test run a servomotor from the servo amplifier.
Use this function at such times as when the servomotor does not function normally with commands

from the host, if the motor does not move, or if wishing to check the rotation direction.

HELET — AP LT, FanEsn s — U —Fa — SR EEEETL E S

& EaramiLE T . ERE I AESITLET . BRI EEFRELE T,
FghiEeT IRENIIT (B RhELEh

B TR AT, F . B I AEITLET. F—FAEAET .
7 S iEIR AT Fop—F

{UE Iz ETL ET . A —iF—Fa —ZLAUERENLE

Z TN [|® Sout

uEI Iz A =i=Fa-Z EEHIOUTHES

SRR O AOUTIE S
AEEET.
*2

ZHRiuEtry FERTLE T, %74 Fa—ZlMTERENLE ?@gﬁ_gﬁyﬁ i AR
ZSET FTUNE|| PouT |{wes
ZiaiuEtz b JpluFa-2 gL 2N
?Eﬁqgggg%ﬂﬁ%ﬂﬂjt AL BEFTLET. %{%E —f{ﬁ#&ﬁ%‘a 1_% i
e &l o RETD. i — e
OFsT Il PTDR ||B% S TST G T
*2

ATtz ) iA=L TR

BALS(C)

*1 The servo turns on automatically, and the motor rotates. Caution is advised.
*2 The system will not return to normal mode until the servo amplifier power supply is turned off.

Caution is advised.
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B Test operation screens
(1) Manual Operation

FEES @

Selects the speed (parameters PA1_41 to 47).

SRR

The motor rotates in the forward direction while clicked.

IEEE(F) The motor rotates in the backward direction while clicked.

A\

e HiG]

#TE

(2) Origin Return

This function is not supported on the VC type.

FaiBRR

FETIE I

(3) Position Preset

w=rueyr @) By pressing the [Position Preset] button, the current position is rewritten
to the 607CH: Home offset parameter value.
(& Mz O}
##T(E

(4) Set Z-phase Position

zREey [l By pressing the [Set Z-phase Position] button, the Z-phase is output at the

4/ current position (the PA1_12 (Z-phase position offset) parameter is
ZiBlE (P}
#TE

automatically rewritten).

* The Z-phase position cannot be set under the following conditions.

o When PA2_74 (parameter write protection) is set to "1: Write protect".

o When the encoder origin position (Z-phase) is not set.

At such times, rotate the motor shaft twice or more.
(5) Offset Adjust

EEA Tty b= @

This function is not supported on the VC type.

ATtz R A

#RTE)
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(6) Feedback Cumulative Pulse Clear

[mEEE0LzsuT @

By pressing the [Clear]
button, the feedback

ZUFF)

#T(E)

cumulative pulse count

is set to “0”.

(7) Command Cumulative Pulse Clear

| EaEEIOLROUT =

SUFF

FTE

This function is not
supported on the VC
type.

(8) Easy Tuning

—=—Fa——8

B AT R, S A T,
NLEEisE dgeEtEshES.

B 3. T000Ls1LEICERTECRRL 1,
q AE LIS 1 000[s] TEOMELE 7%

] £ 35— AT E T .
3 HDE AT IEdE- e DA - T,

(a

BN,

"+ Position

ol

#AT(E) |

Hes (B8 =R
VOEs FIUVEDS |p3-LEE =R | B FIRE-R | BRMHRANNECS | sEECR | YATAECR|
SRR
Mm&r [ RERR =k H-FoFF ‘
FIRE
IBERE TR LA E5ER E=0b)
000 % 000 % 000 %
IR (IEEE JEIIARTES
U mws U mps [
LS-ZBUIR ATHBIEE =AU HE ERERIEEEA)
U pulse W Wy
B -TME ) E-REE
0 4 000 I [ ©
SRR SRR
[T 4000 e
ANHETIL, SHESIBORRETT,

D@@é
b {255
AT BERTE —REEECS
PAl 37 Mo | 10000 [ms] FITHEEE [E /25 E
PAL 38: i | 10000 ] AT |
PAL 200 ZMI-9ERFE 200 [rew] &L i
Pal 21 EEpE | 90000 [min] oL —7)AE 1]
PAl 2% a(7EE | 180 [ SIS £
PAl 2% BEER |8 E -] DRI [ms]
HIA—BEZFiRH £=A STOP |

[Slow run NG screen]

PC LOADER for Fﬁmﬁ EI

o AD=3-EERTEGLETY.

ST IR ST,
Ira=rnhEs
TOT, -OT, EMGEMTR T ILEFOR

A mBE-bE r
EPAZ 74 I S-SR L[ =Mk)

=1

xms!am!q.mom i

[HGZ]
AD-F-EPELTLE.

ETFORRFEISNET.

EFI-LRE

TH- 13, +0T, -OT, FMCESOUT AR HORF
TERAFON

[ e |
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By pressing the [START/STOP] button, the
operation selected at (a) starts.
Furthermore, by pressing the [START/STOP]
button during operation, the operation stops at
that location.
* Slow run
Operation is performed based on the (b)
parameter setting.
However, the speed is fixed at 10 [r/min].
This is for checking the travel amount and
direction.
* Easy tuning
Operation is performed based on the (2)
parameter setting, and auto tuning gain 1 is set
as the optimum value. However, the
acceleration and deceleration time is adjusted

automatically.

[Easy tuning NG screen]

PC LOADER for Fupl Stnve — |

o {mGa]
A= F=Pa =T A EERT R WETY.

HTORSEr gL anET.
IFa-nii®
BaGR FTL AOR

Tl B, =) Bl
1=t s
TPAZ 74 0 i-ERME] SF1(=MiE)

=1

FC LOADER, for ru;mm ]
[HG3)
of S = ST LT LT

HTFORayERsniy.

DFS=nBS

LA, +OT, -OT, DMGIESE T L AFORT
S B O

i oK
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(9) Fine tuning

A 774M(F) #1~(M) B9bFe"(S) FR(V) HEE(D) 4-MT) BER(C) MI(W)  AkT(H) _ =] x
Step . Ky PEARAT Step2. AT RSTR Stepd, AR
DA Fa -GSk et EEATE

-A-v-> START . .

(a
10 10 EE e e
HHEHL 2 2 3EBE 1R ERTE
Wﬂ DR 1200} 2 g MEA 000 [ms)
SHER 000 [ms]
FEALO-5 -1n -10 AtE—5 [ 200 fe
37 [EER)1--s0) » " EezEeE 50000 [r/min]
\ ISR /
30 &0
5. MRS 8L
“ *
-50 50
[] i 50 LA
[dE’ dE"
SPIlISE | SEAEnT | SRENE
#E | & B B RAms EEommm0sY
FAIIS  Fa——lHE-F o 2 i PA156 50 e
i PATIS  BTEMEE - bk 03 00 L PAIE? 2 18
EhiEiREE PALTT B ENRHRHEHER 0 o 3 PA158 020 002
PAISE  ETILHLTIEEAS B - EEA ST —) i B 2 2 :
PAITD  BELYFIER ! ! M
PA1T1 /-yi‘jﬂbglﬁégg -iﬂﬂg Aﬂﬂg
PAIF2 SoF )L REEHE: 3
PRI SoF LR 4000 4000 EIERFTAA
PAITE M F DI ANERE o o Z

Step 1.

By pressing the [Start] button, characteristics analysis is started based on the conditions set at (a).
Step 2.

The analysis result is drawn, and the recommended setting values are displayed.

Step 3.

By pressing the [Adjust Start] button, reciprocal operation is started based on the conditions set at (b),

and the adjustment result is displayed when reciprocal operation is complete.

Refer to "4.5 Fine Tuning" for details.
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(10) Pattern operation By pressing the [START/STOP] button,

pattern operation starts.

—IEETIEIR
Pattern Drive .
R v i e Furthermore, by pressing the
LR e A e e
A p ’ / [START/STOP] button during operation,
= PAL el 'ﬂ START / STOP | .
La == B8 [Pattern operation NG screen]
o 5 i Position #T(E) | B LOADER for Fup Sarvo Syseen I | H
@ : #E3BISRS | 00: 00: 00 | Bl e——
SdemE  pmEoR Sroimar
Pal o7 fams | 10000 [e) =T I ] b
PAT 38 EEESRN 10000 [ms] B |
P& 200 AbO-HERTE 200 frew] & HEEE I & =
PAL 21 SEEENE 50000 [r/min] oL —7ILIE I £
PAl 22 7SR | 1500 [g) EShI Pl I [ i Lonnen e
Pal o3 AEER [EEEE v i
it = R L.
HIA-SETEH | F_4 ETOP ET SR ARRT.
-:1' O, PGB Thrfors
=
(11) Forced OUT Signal Output
EsloUTES ) =] . .
Select the OUT signal to be operated at (a), and turn the OUT signal
CEEBEE .
e e ON or OFF with the (b) [ON] or [OFF] buttons.
a1, L IOERFOFFL
‘C'FEL \w
[ Turn off th t | this mod
(a)| @ urn off the power to cancel this mode.
@ " 02 |S-RDY
@ 03 |INP
@ 04 |[FFAtRHbE
@ 05 |[MYFIEREE
06
[}
08
(b) ON | OFF | |
BAZDIC)
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(12) Forced Pulse Output

BRI ULARA

SEEEH

o Afd-BfE

(ELFEEED + 5%

%ﬁ@é \L}\I/RHf.hOD%ﬁEi@Eﬁ??éﬁé\ 40— RFIOBEREOFFL

- Zta

SEHI L AEANG) ‘

FlfsEsE |0 = [kHzl

BALRIC)

(13) Sequence test mode

CHAPTER 13 PC LOADER

This function is not supported on the VC type.

It is possible to simulate a servomotor connected state even when not connected.

Doing so allows host program debug work to be carried out efficiently.

Precautions

¢ The conditions under which operation is possible, as well as the input/output signal functions are

the same as when the servomotor is connected.

¢ One of the conditions for operation is that the main power supply (L1, L2, L3) must be supplied to

the servo amplifier.

e Simulation is carried out based on the encoder bit count, and therefore the encoder bit count

must be set.

o Current does not flow to the servomotor (furthermore, the main circuit transistor does not turn on

and off.)

o The motor current, effective torque, OL thermal value, and regenerative resistor thermal value do

not change.

e The overload forecast function does not work.

e The INC/ABS system selection (PA1_2) is handled internally as 0: INC (simulation is not

possible with ABS systems.)

o When exiting sequence test mode, turn off the servo amplifier control power (L1C, L2C).
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Sequence test mode status check
When the servo amplifier is in sequence test mode, all digits on the 7-segment LED flash every

two seconds (they do not flash when performing key operations.)

Startup screen

S —HATARE—R @

g—Ard T ShitEiR

24bit hd

Huoba—5
=k START(GE)
( BLA(C) |
) =
IEBIE

‘j’ AT —SFEELTL vl WA TS i O - S0 — T AFET A TEE T,
=P IPER T R A FE R .

STHRT’E?”FT&/ TATAFEZFITEUET .
L= T VAT ARE -, b A EE T LED Syl a s E

%_T:ngTRFE h@%f‘r’iﬁwﬁ?‘d’éﬁ“li =R OERLT. sL2EOFFL
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IM(T) EER(C) Mub

(14) Positioning startup FaimEM)
E=iERH)

This function is not supported on the VC type. T IEINR)

Z BB Z)

EEERTE ()]
RIS AT(F)
JESIEEIT AT(C)
15" —1-290" (E)
TF{F1-2057 (1)

I 5-5EEE(D)
{IEROEEN(L)
FoA —FH(T)

YMT)  BBER(C) 9

(15) Teaching FerEEm)
E=iER(H)
H H H AIET"UEYHR)
This function is not supported on the VC type. B )
BBty HEE(0)

REEEIC AT (F)
ESEE I2F(C)
{53127 (E)
FrF-2 (1)
I°5-7E%(D)
ATEFROITEN(L)
Fot —FH(T)
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13.5.7 Servo Analyze

Servo Analyze is a tool used to measure machinery frequency characteristics.

By running Servo Analyze, machinery resonance points and anti resonance points and so on are

displayed visually, providing the user with a guide for setting these parameters (anti resonance

frequency, notch filter related).

Running Servo Analyze performs torque vibration operation three times. The servomotor actually

moves at this time. Furthermore, by setting the vibration torque, the motor may rotate greatly, and so

caution is advised (can be limited by setting the permissible stroke).

W H—RFFSML |3l x|
b TSR I ~BhYERTE ( ) ( (4)
J-q Jﬁ%ﬁz [ 70 [ IHET - F LrFIA gL g e HEANO-2
-AW-D START ’76‘35%} T Hr B & A H :I 161 ~-200) {5 :I [@az1 a0
I 1667 [dB]
o ~HSORTERES
o 4676
fﬂ*ﬁ | == P5IEOIE o PR e
PE— o = JLEDERE & 1 e TIBDT I EATE |
T = e nee
s —— I goRe || rossecsE | gpogE |
 PAT T ST ST
[Hz] €10~-4000) L"J; [ ' o h ' Voo ' Voo h ' 1""-:1
o PA_TREIREIEED a0 w | Lo Lo P Lo ‘ Lo
£ PA_BLEHREREN
© PA1 B2 EHIRRELRER 20 [V O NS 0 0 - S S A S
£ PAl_B4EHIRREIE S
[He] £1.0~3000) { L1 I S 5SS U O 0 L S
LAaED
T 20 100
CHEE
& PA1_IZF R =0 L
£ PAT ?5/‘)3:71’.'1192 R _gi L A
HERE |
[48] cnmam = =l A MIER T S S
-
& PA1 TR IS =L A R e
Al TSJ;mmra a | IR
TLROERE Voo HE H HE :
-140 -200 ' [ ' o H H - |
0~-3) —I THT T 1 10 100 1000
B Settings

(1) Vibration mode
Set to “Normal” for horizontal drive machines, and to “Vertical” for vertical drive machines.
(2) Notch filter
Set to “Disable” to verify machine characteristics such as resonance points.
Set to “Enable” to verify the notch filter effect.
(3) Vibration torque
The greater this value, the better the accuracy, however, the shock will be greater, placing a burden
on the machine.
A value of “50 [%]” of the default value should normally be used.
(4) Permissible stroke
An error will occur if the servomotor attempts to move at a value higher than this setting.
This does not mean that the servomotor will travel by this amount of rotation.
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13.5.8 Changing the Language

This PC Loader supports Japanese, English, and Korean only.

B Applicable version
PC Loader supports Japanese, English, and Korean from version V1.1.0 and later.
B Changing the language

Select [Setup] - [Language] from the menu, and select the desired language.

IPAMF)  AZa-(M)] | B9k (S) | |ToRn(v) SUEER(D) ¥-M(T) RBER(C) AWt (H)

Dle(u| &[] EEERO  Om(E Oe|R|0e|®e|@e)
EEFIK)
BEEE()
E&1-#(S)
FERFE(N)
H-3"757° (A)

The following screen appears.
Click [OK] to close PC Loader.

@ SEEEELFELR.
PC LOADER for Fuji Servo SystemZBE8IL T T &l

The language will be changed when PC Loader is next started up.
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CHAPTER 14 STANDARDS COMPLIANCE

14.1 European Standards Compatibility (C €)

The CE marking on Fuji products indicates that they comply with the essential requirements of
European Council of Ministers Directive (EMC Directive) 2014/30/EU, Low Voltage Directive
2014/35/EU, and Machinery Directive 2006/42/EC relating to electromagnetic compatibility (EMC).

Table14.1-1 Compatible standards

Compatible standards
EMC Directive Note 1 EN 61800-3
Immunity: Second environment (industrial)
Emissions: Category C2 (when equipped with recommended filter)
Low Voltage EN 61800-5-1
Directive
Machine Directives EN ISO 13849-1: Cat.3 PL=e
EN 60204-1: Stop Category 0
EN 61508: SIL3
EN 61800-5-2: SIL3 (Functional Safety: STO)
EN 62061: SIL CL3

Note 1: If classified into EN61800-3 "Category C2" and used in a general household environment,

products may interfere with home appliances or office equipment.

In such cases, additional mitigation measures will be required.

B Device configuration example

1) 5) — ) — ) @) ) —

(10) —

Q)

(2)

(3)

14-2 European Standards Compatibility (CE)

(1
(2
(3
(4
(5
(6

Power supply

Servo amplifier

Servomotor

Control panel (metal)
Transformer

Earth leakage breaker

(7) Molded case circuit breaker
(8) Fuse

(9) Noise filter

(10) 24 VDC power supply (reinforced
insulation)

— — — — S — S~ ~—
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14.1.1 Compatibility with EMC Standards

The CE marking on servo amplifiers does not certify that all machinery and equipment using Fuji
products are compatible with the EMC Directive. Consequently, if affixing CE marking to machinery and
equipment, the responsibility for doing so lies with the machinery manufacturer. The reason for this is
that the CE marking on Fuji products indicates the condition that the product is used in such a way that
satisfies certain conditions.

Various other devices other than Fuji products are generally used with machinery and equipment. It is

therefore necessary that machinery manufacturers give consideration to all equipment.

B Noise filters
Please use the product with an external noise filter in order to comply with standards. No matter
what the application, please install noise filters using the following recommended installation
method. It is recommended that noise filters be installed inside metal cabinets to ensure more
reliable compatibility with standards.

[Recommended filter] HF3000C-SZA Series (SOSHIN ELECTRIC CO., LTD.)

B Recommended installation method
Servo amplifier and servomotor wiring work should carried out by an electrician. To comply with
the EMC Directive, it is necessary to carry out installation and wiring using the following method

whenever possible.

Noise filter installation method
(1) Install servo amplifiers and noise filters on a metal plate such as a grounded panel surface. Use
shielded wires for power cables and motor cables, and make them as short as possible. Clamp
shields (20 m or shorter) securely to a metal plate. Furthermore, connect shields and motor
grounding terminals electrically.
(2) Use shielded wire for servo amplifier control terminal wiring. Clamp shields securely to a
grounded panel surface in the same manner as that for motor cables. Use cables of length no

longer than 20 m.

European Standards Compatibility (CE) 14-3



CHAPTER 14 STANDARDS COMPLIANCE

14.1.2 Compatibility with European Low Voltage Directive

Servo amplifiers are subject to compatibility with the European Low Voltage Directive. The CE marking
on servo amplifiers represents a self-declaration that the product complies with the Low Voltage
Directive.

B Precautions

If using as a European Low Voltage Directive compatible product, compatibility with Low Voltage
Directive 2014/35/EU is achieved by installing the product as follows.

Compatible European standards
Adjustable speed electrical power drive systems.
Part 5-1: Safety requirements. Electrical, thermal and energy. IEC/EN61800-5-1

Compatibility with European Low Voltage Directive

/N WARNING ZA

1. Install servo amplifiers inside metal control panels.

2. Always ground the grounding terminal E, and do not attempt to provide electric shock protection simply
with an earth leakage circuit breaker* RCD (Residual-current-operated protective) or ELCB (Earth
Leakage Circuit Breaker). Always ground grounding wires, and do not secure two or more wires
together.

* With overcurrent protection function

3. This offers protection against the risk of high voltage or accidents that may result in servo amplifier
damage, and therefore a fuse of specification indicated in the following table must be installed at the
power supply side.

- Breaking capacity of 10kA or higher, rated voltage of 500 V or lower, IEC/EN 60269-2

Power supply Servo amplifier output capacity [kW] Servo amplifier model Fuse rating [A]

200 V 0.05 RYT500F7-um2 10
0.1 RYT101F7-um2 10
0.2 RYT201F7-um2 10
0.4 RYT401F7-um2 10
0.75 RYT751F7-um2 15
1.0 RYT102F7-um2 30
1.5 RYT152F7-um2 30
2.0 RYT202F7-um2 50
3.0 RYT302F7-um2 50
4.0 RYT402F7-um2 90
5.0 RYT502F7-um2 90

Note) The m in the servo amplifier model is replaced by a letter of the alphabet indicating the type.

MCCB Seno
Disconnect or Amplifier
RCD/ELCB, etc. Fuse MC
T t+—-e—
1
Power —
supply A —
H [ 1
/' | S|
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Compatibility with European Low Voltage Directive (cont.)

/N WARNING /A

4. Use a molded case circuit breaker (MCCB), earth leakage breaker (RCD/ELCB), or magnetic contactor
(MC) compatible with EN or IEC standards.

5. If using an earth leakage circuit breaker (RCD/ELCB) to provide either direct or indirect electric shock
protection, always install a Type B earth leakage circuit breaker (RCD/ELCB) at the servo amplifier input
side (primary side). If this is not the case, it is necessary to isolate servo amplifiers from peripheral
equipment with double insulation, reinforced insulation, or insulation between the servo amplifier and
main using a transformer.

Molded case circuit breaker (MCCB)
or
Servo amplifiers
earth leakage circuit breaker (RCD/ELCB) *1
rated current

Power Output capacit
supply p[kW] pactly Model Single-phase input Three-phase input
system
200V 0.05 RYT500F7-um2 3 3

0.1 RYT101F7-mm2 3 3

0.2 RYT201F7-mm2 5 3

0.4 RYT401F7-mm2 10 5

0.75 RYT751F7-mm2 15 10

1.0 RYT102F7-mm2 — 15

1.5 RYT152F7-mum2 — 20

2.0 RYT202F7-um2 — 30

3.0 RYT302F7-um2 — 40

4.0 RYT402F7-mum2 — 50

5.0 RYT502F7-mm2 — 50

Note) The m in the servo amplifier model is replaced by a letter of the alphabet indicating the type.

*1 The molded case circuit breaker (MCCB) or earth leakage breaker (RCD/ELCB) (with overcurrent protection
function) frame size and model will differ based on the power transformer capacity. Refer to the related
technical material for details on the selection method.

6. Use the servo amplifier in a pollution degree 2 environment. When using in a pollution degree 3 or 4
environment, install inside a panel offering protection of IP54 or higher.

7. To provide electric shock protection when people come into contact with live parts, install the servo
amplifier, AC reactor (ACR) or DC reactor (DCR), and noise filter inside a panel offering protection of
IP2X or higher. If the panel can be easily touched by people, ensure that the top of the panel offers
protection of IP4X or higher.

8. Do not connect copper wire directly to grounding terminals. Connect using crimped terminals with tin or
similar plating.

9. Use an interface power supply with reinforced insulation across inputs and outputs.

10. Abnormal heat generation may occur at regenerative resistors if regenerative circuits built into servo
amplifiers fail. Ensure that power supply side molded case circuit breakers or electromagnetic
contactors are shut off when an alarm signal is output from the servo amplifier.
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14.2 UL Standards and Canadian Standards (cUL
Certification) Compliance

14.2.1 General

UL Standards (Underwriters Laboratories Inc. standards) are North American safety standards used to
prevent fire and other such accidents, and offer protection to users, service technicians, and the
general public.

cUL indicates that products which comply with CSA standards are certified by UL. cUL certified

products are as effective as those certified as complying with CSA standards.

14.2.2 UL Standards and Canadian Standards (cUL Certification)
Compatibility

Compatibility with UL Standards and Canadian Standards (cUL certification) is ensured by installing

servo amplifiers with UL/cUL marking in accordance with the following.

UL Standards and Canadian Standards (cUL certification) compatibility
/N\ CAUTION

Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit protection
must be provided in accordance with the National Electrical Code and any additional local codes.

NEOEFHXERRERRIDEEBRREE LTORBZALTLENA, XEBRIEFRERVZ OO
BEREICHE > THIREIRFEZREL TS,

1. Install the servo amplifier inside a metal control panel.
Y—AR7 U TEEBEOFIEMBRICEHEL TS,
2. Maximum Surrounding Air Temperature : 55°C
E=REERE © 55°C
3. Overload protection
This servo amplifier is equipped with a built-in servo motor overload protective function.
(110% of motor FLA) See "Overload Characteristics" in section 9.2.
BEARE
Y—RE—2BEARREREEZABLTLET, (110% of motor FLA)
9.2 BARHE] 28RBLTIESLY,
4. Use Cu wire only.
BRI, IEERAL TS,

5. Field wiring connections must be made by a UL Listed and CSA Certified closed-loop terminal connector
sized for the wire gauge involved. Connector must be fixed using the crimp tool specified by the connector
manufacturer.

MFERETOIRICE, HERERIAXESEOL, UL - CSAREOAMEFHRFEFEALTLESL, E
BiRFIF, A—HhHEEOEBIEZFEALTEBLTLESL,
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UL Standards and Canadian Standards (cUL certification) compatibility (cont.)

/\ CAUTION

6. The protection circuit inside this servo amplifier does not conform to UL Standards' "branch circuit
protection”.
It is necessary to install "branch circuit protection" conforming to the National Electrical Code or similar
standard outside the amplifier.
AY—ART7 o THNEOREREE, U HRMIED Tbranch circuit protection) ITEELEE A, KE
National Electric Code] XIXRIZEDM#EIZES L1= Tbranch circuit protection) #7 > T4 ERIZHE
AT ELELHYET,

7. This servo amplifier does not offer the motor overheat protection described in UL Standards.
AY—AR7UTIE ULHAREHEOE— 2 BRREXRBLEEA.

8. Short circuit rating (SE#&EH)
"Suitable For Use On A Circuit Of Delivering Not More Than 5,000 rms Symmetrical Amperes, 240 Volts
Maximum when protected by Class J Fuses.
EAEEMIAEA D, 000A LLEMNDRAEREE 240V UEDY SR I Ea—XTHRELI-LE RABRER
M 240V DERICERTEET,

9. Use the servo amplifier in a pollution degree 2 environment.
Y— K7 FXBFLEE2DBRIETIHEARACEEL,

10. Install UL certified fuses or circuit breaker between the power supply and the inverter, referring to the table

below.
TRESBOLE, ERES—ART7UTOMIZIL BERZOE LI —RXFRELTLIEELY,

— Required torque .
= Wi AW 2)*1
o O LY ire size AWG (mm)
e < Ib-in (N - m) BT A2
2o | bind
6 S<
® 8
(o)) . n ¥
8 Servo Amplifier type o 1y = o
g H—R7 > Tt 2K > O 2
2 > | HEthIH T > 8 % o
s @ ™ | Grounding terminal 3 8} 23
@ T 1) ~ = HH <
& © = - o
: 5 5
o
RYT500F7-H W2 10
RYT101F7-H W2 10
RYT201F7-H W2 10
16 (1.25) 16 (1.25)
RYT401F7-H W2 10
RYT751F7-H A2 15
>
g RYT102F7-M M2 30 15.9 (1.8) 18 (0.75)
N
RYT152F7-H M2 30 14 (2.0) 14 (2.0)
RYT202F7-H W2 50
10 (5.5) 10 (5.5)
RYT302F7-H W2 50
RYT402F7-H W2 90
8 (8.0) 8 (8.0)
RYT502F7-H W2 90

*1 Use 75°C (167°F) Cu wire only.
REFAERE IS COMBEEMAL TS,
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14.3 Radio Waves Act (South Korea)

B BEERE~NOXE
T 22N 3
ARREIIEBH ORE CHERT 2 B CEA MG Z 2 7-#8 Th v, FHES O Mk ¢l 5
H0EAMELET,
AL, WRRYTAAAD7-OO2 OBt &0 3,
(ANZIFY—ART o7&, DIy =—va Y aRTREFENIEND £77,)

AF§ AR
of A7l YTE BANA AT BHOR ATYYAE W JVEA S 8RN Age
A5 Asbiel et vt

o

14
(A QHE S, OF AgAd=s BAsE 9547 18U

B Compliance with the Radio Waves Act (South Korea)
User guidance

This product has undergone a conformity assessment for the purpose of use in a work
environment, and is intended for use in areas outside the home.

Only the following type of the products is applicable to this certification.

Type: RYTAAADO7-0002

(A and [ are replaced with alphanumeric characters indicating the servo amplifier capacity and

variation, respectively.)

Applicant : Fuji Electric Korea
Equipment Name : Servo amplifier
Country of Origin : Described on the nameplate

Date of Manufacture : Described on the nameplate

Manufacturer : Fuji Electric Co.,Ltd

14-8 Radio Waves Act (South Korea)
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14.4 Complying with "Guideline for Suppressing
Harmonics by Customers Receiving High Voltage
or Special High Voltage"

The Public Utilities Department of the Ministry of International Trade and Industry's Agency for Natural
Resources and Energy enacted the following two guidelines relating to harmonic suppression on
September 30, 1994.

(1) "Guideline to Reduce Harmonic Emissions Caused by Electrical and Electronic Equipment for
Household and General Use"
(2) "Guideline for Suppressing Harmonics by Customers Receiving High Voltage or Special High

Voltage"

These guidelines were enacted based on the assumption that the use of electronic devices generating
harmonic current would continue to rise in the future, and that they would lead to the prevention of
harmonic interference at devices connected to systems by applying regulations beforehand. These
guidelines apply to all electrical and electronic devices used with a commercial power supply and which

generate harmonic current, however, the following explanation applies only to "servo amplifiers".

14.4.1 Servo Amplifier Application

14.4.1.1 Application for Other Than Special Customers

From January 2004, servo amplifiers (input current of 20A or less) were excluded from the "Guideline to
Reduce Harmonic Emissions Caused by Electrical and Electronic Equipment for Household and

General Use" (established September, 1994) enacted by the Ministry of Economy, Trade and Industry.
Customers for whom the "Guideline for Suppressing Harmonics by Customers Receiving High Voltage
or Special High Voltage" does not apply are recommended to connect the "DC reactor" indicated in the

catalog or User's Manual to the servo amplifier as in the past.

14.4.1.2 Application for "Guideline for Suppressing Harmonics by Customers
Receiving High Voltage or Special High Voltage"

All customers receiving high voltage or special high voltage fall under the scope of the "Guideline for
Suppressing Harmonics by Customers Receiving High Voltage or Special High Voltage". Devices
generating harmonic current such as "servo amplifiers" are not regulated directly, but for each customer
using a power supply. It is necessary to calculate such values as the amount of harmonic current

generated by individual devices.

Complying with "Guideline for Suppressing Harmonics by Customers Receiving High Voltage or Special High Voltage" ~ 14-9
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(1) Regulation scope
Generally speaking, regulations apply if the following two conditions are satisfied.
e The device is receiving high or extra-high voltage.
e Converter load "equivalent capacity" exceeds the standard value (50kVA when receiving 6.6 kV)
for the receiving voltage.
If calculating "equivalent capacity" in accordance with the guidelines, a supplementary description
is provided in "14.4.2.1 Equivalent Capacity Calculation".
(2) Regulation method
Regulate the size (calculated value) of the harmonic current flowing from the customer's power
receipt point to the system. Regulation values are proportional to contracted demand. Guideline
regulation values are shown in Table 14.4-1.
If calculating "harmonic current" in accordance with the guidelines, a supplementary description is
provided in "14.4.2 Complying with "Guideline for Suppressing Harmonics by Customers
Receiving High Voltage or Special High Voltage".
Table 14.4-1 Harmonic outflow current upper limit per 1kW of contracted demand (mA/kW)

Receiving | 5th 7th 11th 13th 17th 19th 23rd | 25th and
voltage above

6.6 kV 3.5 2.5 1.6 1.3 1.0 0.90 0.76 0.70
22 kV 1.8 1.3 0.82 0.69 0.53 0.47 0.39 0.36

14.4.2 Complying with "Guideline for Suppressing Harmonics by
Customers Receiving High Voltage or Special High Voltage"

If performing calculations for "servo amplifiers" in accordance with the guidelines, do so as follows.

14.4.2.1 Equivalent Capacity Calculation

Equivalent capacity is calculated by multiplying the (input rated capacity) by (conversion factor),

however, the input rated capacity value is not indicated in servo amplifier catalogs, and is therefore

described below.

(1) Servo amplifier rated capacity equivalent to Pi

¢ In the guidelines, a 6-pulse converter is used as a reference for conversion factor 1, and
therefore it is necessary to express the servo amplifier input rated capacity as a value including
the harmonic current equivalent to conversion factor 1.

e To be more specific, input fundamental harmonic current 11 is calculated as follows from the kW

rating and efficiency of the motor (load) and efficiency of the servo amplifier:

14-10  Complying with "Guideline for Suppressing Harmonics by Customers Receiving High Voltage or Special High Voltage"
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Three-phase input: Input rated capacity = V3 x (power supply voltage) x 11 x 1.0228/1000 (kVA)

Single-phase input: Input rated capacity = (power supply voltage) x 11 x 1.0228/1000 (kVA) Here,

1.0228 is the 6-pulse converter (effective value current)/(fundamental harmonic current) value.

required.

| The "input rated capacity" expressed here can be applied only if performing the
//anr calculation indicated in the harmonic guidelines, and cannot be used to select servo
ad amplifier power supply side devices and wiring size, etc., and therefore caution is

[ Refer to manufacturer catalogs or technical material for information on peripheral equipment

capacity selection.

Table14.4-2 Servo amplifier input rated capacity and fundamental harmonic input current

Fundamental harmonic input current [A]
Motor ra[tkevcz/ ]capacity Input ra[‘:(e\;:lA(iapacity Single-phase Three-phase
200 V 200V
0.1 0.22 1.05 0.61
0.2 0.35 1.70 0.98
0.4 0.57 2.81 1.61
0.75 0.97 4.76 2.74
0.85 1.10 — 3.1
1.0 1.30 — 3.66
1.5 1.95 — 5.50
2.0 2.56 — 7.24
3.0 3.77 — 10.6
4.0 4.97 — 14.0
5.0 6.17 — 17.4

Complying with "Guideline for Suppressing Harmonics by Customers Receiving High Voltage or Special High Voltage" ~ 14-11
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(2) Ki (conversion factor) size
The conversion factors in the guidelines appendix apply based on the optional ACR (AC reactor)
and/or DCR (DC reactor) usage status. The conversion factor sizes are shown in Table14.4-3.

Table14.4-3 Servo amplifier "conversion factor Ki" determined by reactor

Circuit class Circuit type Reactor Conversion
factor

3 Three-phase bridge Not used 3.4
(capacitor smoothing) Used (AC side) 18

Used (DC side) 1.8

Used (AC, DC side) 14

4 Single-phase bridge Not used 29
(capacitor smoothing) Used (AC side) 13

(3) Rated input current (receiving voltage conversion value) calculation

Rated input current (receiving voltage conversion value) is calculated with the following equation.

I, :[I><£><103
4

H

In: Rated input current (receiving voltage conversion value) (mA)
I: Fundamental harmonic input current (A)

Vi: Power supply voltage (V)

Vh: Receiving voltage (V)
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(4) Servo amplifier operation rate
Servomotors are run based on the operation pattern in Fig.14.4-1, and therefore servo amplifier

operation rate A is calculated with the following equation.

27x N, 1 1
—X

_x_

A: EXTa +]-2;XTC X
2 T, Pu

A: Operation rate

To: Time for 1 servomotor cycle when performing repeat operation (s)
Ta: Servomotor acceleration time (not necessary to consider
deceleration time) (s)

Te: Running time when servomotor running at steady rotation speed (s)
Ta: Servomotor acceleration torque (not necessary to consider
deceleration torque) (N-m)

Te: Servomotor load torque (N-m)

Nc: Servomotor steady rotation speed (min-')

Pwm: Servomotor rated capacity (W)

N, (steady rotation speed)

Rotation speed
Torque

r, (forque)

Iy Time

Fig.14.4-1 Servomotor operation pattern
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14.4.2.2 Harmonic Current Calculation

(1) Harmonic current calculation

Generally speaking, harmonic current is calculated using "Table 3 Three-phase bridge (capacitor
smoothing)" in "Guidelines - Appendix 2". Refer to Table14.4-4 for the guidelines appendices.

Table14.4-4 Amount of harmonic current generation (%), three-phase bridge (capacitor smoothing)

Degree 5th 7th 11th | 13th | 17th | 19th | 23rd | 25rd
No reactor used 65 41 8.5 7.7 4.3 3.1 26 1.8
Reactor used (AC side) 38 14.5 7.4 3.4 3.2 1.9 1.7 1.3
Reactor used (DC side) 30 13 8.4 5.0 4.7 3.2 3.0 2.2
Reactor used (AC, DC side) 28 9.1 7.2 4.1 3.2 2.4 1.6 14

e AC side reactor: 3%

¢ DC side reactor: Stored energy is equivalent to 0.08 to 0.15 ms (100% load conversion)

e Smoothing capacitor: Stored energy is equivalent to 15 to 30 ms (100% load conversion)
e Load: 100%

The harmonic current for each degree is obtained as follows.

Amount of nth degree

nth degree fundamental harmonic current operation
harmonic = harmonic X generation (%) X ate
current (A) current (A)

100
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15.1 CiA402 Drive Profiles

This section describes the profiles used to control servo amplifiers.

15.1.1 Servo Amplifier Status Control

With the ALPHA7 Series built-in EtherCAT communication type, the servo amplifier status is referred
to as the “PDS status”.
The PDS status is controlled based on 6040H: Controlword.

Furthermore, the respective PDS statuses are displayed with 6041H: Statusword.

Status transition

The status transition for the ALPHA7 Series is as follows.

The text inside the boxes in the diagram indicates the statuses, and numbers 2 to 10 and 15 indicate
status control commands.

Refer to “Description of each status” for details on statuses, and “Status control commands” for details

on status control commands.

Power OFF/reset

Control circuit Main Servo
Start —- O opRuer St ON/OFF
e e
: 0: After control power ON :
| |
! l
: Not ready to switch |
| on |
! l
|
| 1: After initialization complete |
! 12: Emergency stop :
: operation complete 15:Fault reset Faul | oN
pr—- - ault or

| Switch on disabled : ON OFF OFF
: ﬁ < A |
| |

|
: Shut down:2 7:Disable Voltage |

|
|
! l
: Main circuit power OFF <— |
| (Ready to switch on) :
|
| ] |
| Switch on:3 !
r-——4--—-f--—-—-—-""-"-""-f--—-—-F-------- --t---1------- 4
: v 6:Shut down |
! l
| ) Switch on | ON ON OFF
| Disable Voltage: 10 14: Error response |
: operation complete |
| Enable operation:4 |
r———Yy "~ r I 1 -
| ) 5:Disable operation Fault reaction active !
| 11: Quick stop v :
|
| h |
| Quick stop Operation enabled 8:Shut down | ON ON ON
! active (servo ON) :
I 13:Error occurs |
: 16: Enable operation 9: Disable Voltage ’ |
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Description of each status

Status Description

Not ready to switch on The control circuit power is ON, and the servo amplifier is being
initialized.

Switch on disabled Initialization is complete.
Servo amplifier parameters can be set.

Ready to switch on The main circuit power may be turned ON.
Servo amplifier parameters can be set.

Switched on The main circuit power is ON (servo ready).
Servo amplifier parameters can be set.

Operation enabled Servo ON status
Servo amplifier parameters can be set.

Fault reaction active An error occurred at the servo amplifier, and the motor is being
stopped.

Servo amplifier parameters can be set.

Fault An error has occurred at the servo amplifier.
Servo amplifier parameters can be set.

Status control commands

The status is controlled with a combination of the 6040H: Controlword bits shown in the following
table.
fr = fault reset, eo = enable operation, gs = quick stop, ev = enable voltage, so = switch on

Controlword bit
Command Bit 7 Bit 3 Bit 2 Bit 1 Bito | Transition
fr eo gs ev SO
Shutdown X X 1 1 0 2,6,8
Switch on X 0 1 1 1 3
Switch on + enable X 1 1 1 1 3+ 4"
operation
Disable voltage X X X 0 X 7,9, 10,
12

Quick stop X 1 0 1 1 11
Disable operation X 0 1 1 1 5
Enable operation X 1 1 1 1 4,6
Fault reset 0— 1727 X X X X 15

*1 Automatically changes to the Operation enabled status.
*2 Operation when Bit 7: Fault reset is rising
Fault status: The error that is occurring is reset, and the status changes to Switch on disabled.

Other than Fault status: The status changes based on the command for bits 0 to 3.

*3 After Fault reset is executed at bit 7, return to “0” prior to issuing the next command.

CiA402 Drive Profiles 15-3



CHAPTER 15 APPENDIXES

Status display
Each status is indicated with a combination of the 6041H: Statuswords shown in the following table.
Status Bit 6 Bit 5 Bit*4 Bit 3 Bit*2 Bit 1 Bit 0
sod™ gs™ ve's 4 oe™ s0’® rtso”’
Not ready to switch on 0 0 0 0 0 0 0
Switch on disabled 1 X X 0 0 0 0
Ready to switch on 0 1 X 0 0 0 1
Switched on 0 1 X 0 0 1 1
Operation enabled 0 1 X 0 1 1 1
Fault reaction active 0 X X 1 1 1 1
Fault 0 X X 1 0 0 0

*1 sod = switch on disabled
*2 gs = quick stop

*3 ve = voltage enabled

*4 f = fault

*5 oe = operation enabled
*6 so = switched on

*7 rtso = ready to switch on

Stop action sequences

If transitioning from Operation Enabled to another status, the servo amplifier performs deceleration
operation or stop operation. Furthermore, if the deceleration operation for each object is set to 0 (no
operation), the dynamic brake is applied based on the parameter setting. The relationship between

each status, object, and parameter is as follows.

Parameter
Status Object : :
When decelerating | When stopping

Quick stop active 605AH: Quick stop option code —*1 —*1
Switch on disabled /| 5551 ot down option code PA2_63 2nd digit | PA2_63 1st digit
Ready to switch on
Switch on 605CH: Disable operation option code |PA2_61 2nd digit PA2_61 1st digit
Fa_ult reaction active 605EH: Fault reaction option code PA.2—62 4th digit —
(minor fault) (minor fault)
Fault reaction active . PA2_62 2nd digit .
(major fault) (major fault)
Fault — — PA2_62 1st digit
*1  The servomotor is fixed to free-run in the case of no operation.

The servo lock is applied in the case of stoppages other than free-run.

Refer to "15.1.14 Servo Amplifier Profile Objects" for details on the setting method for each object, and
to "CHAPTER 3 PARAMETERS" for details on the setting method for each parameter.
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15.1.2 Operation Modes

The ALPHA7Y Series built-in EtherCAT communication type supports the following operation modes.

csp: Cyclic synchronous position mode

csv: Cyclic synchronous velocity mode

cst: Cyclic synchronous torque mode

pp: Profile position mode

e pv: Profile velocity mode

¢ hm: Homing mode

Modes of operation (6060H) is used to set the operation mode. The operation mode currently running

is displayed in Modes of operation display (6061H).
The operation modes supported by the servo amplifier can be checked in Supported drive modes

(6502H).

Do not specify unsupported operation modes.

15.1.3 Communication Cycles and Corresponding Synchronization
Mode

The available synchronization modes are restricted based on the communication cycle.

Please refer to the following table for details.

Sl eI Synchronization mode

[us]

125 DC, Free Run
250 DC, Free Run
500 DC, SM2, Free Run
1000 DC, SM2, Free Run
2000 DC, SM2, Free Run
4000 DC, SM2, Free Run

*1) The communication cycle is set at the controller. Refer to the manual for the connected controller

for details on the setting method.
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15.1.4 Objects Synchronized with DC

By registering the following objects in PDO, data is returned following a DC occurrence when
performing DC synchronous communication.
With Freerun, SM2 synchronization, and objects other than the following, the most recent internal data

is sent when performing communication.

Index | Sub-index Name Access Size Unit Setting range D\glilélt
6062H |  OOH \F;;’Iiigon demand ro INT32 | unit '2147;ff$:§3té’47 0
6064H O0OH Position actual value ro INT32 | unit _2147;18:’76::3?47 0
606CH O00OH Velocity actual value ro INT32 | unit/s _2147;1827628832)47 0
6074H | O0OH |Torque demand ro INT16 | 0.1% _33526(.)00/34;0 0
6077H O00OH Torque actual value ro INT16 | 0.1% _3:;5506(_)00/:,20 0

15.1.5 Operation Modes and Advanced Functions

The relationship between the ALPHA7 Series built-in EtherCAT communication type operation modes

and advanced functions is shown in the following table.

Operation mode

Function el csv
pp cst
hm v
Notch filter (notch 1 to 5) O O —
Vibration suppressing function O — —
Model torque calculation O O —
Command filter for each position O — —
Auto tuning O O O ")
Speed observer O O —

*1) This is valid only when PA4_21 (torque control speed limit method) is set to "0".
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15.1.6 Changing the Operation Mode

This section describes how to change the ALPHA7 Series built-in EtherCAT communication type

operation mode.

B Operation mode change method
By setting the operation mode at the controller, the servo amplifier control mode can be changed

and the motor run based on the selected control mode.

The operation mode is changed by changing the 6060H: Modes of operation stetting value.

When changing the operation mode, update the object command value mapped to RxPDO at the
same time.

With cyclic synchronous position mode (csp) (a position control mode), for example, 607AH: Target
position is valid as the command value, however, with cyclic synchronous velocity mode (csv), (a
speed control mode), 60FFH: Target velocity is valid as the command value.

Consequently, a valid command value should be set for 60FFH: Target velocity at the same time

as the operation mode is changed from a position control mode to a speed control mode.

The actual servo amplifier operation mode can be checked at 6061H: Modes of operation display.

e Change the operation mode when the motor is stopped.

|
(i
\\Ngte If changed while the motor is running, motor operation will be affected.

B Operation mode display
The actual operation mode can be checked at 6061H: Modes of operation display.

The operation mode display will be as follows based on the servo amplifier status.

Driver status Operation mode display
Offline status (Remote (6040h-bit9) # 1) 0: Not specified
Servo OFF 0: Not specified
Servo ON Based on LPHAY internal control mode

CiA402 Drive Profiles 15-7




CHAPTER 15 APPENDIXES

B Modes of operation display (6061H) dependent bit display
The 6041H (Statusword) bit contains a bit dependent on the control mode, and the relationship

with Modes of operation display is shown in the following table.

6061H: Modes of operation display
Torque
Object | Bit Position control mode SppEet el control
mode
mode
csp pp hm csv pv cst
Target Target
10 0 reached reached 0 - 0
Target . Target Target
6041H| 12 position Set-point Ho_me velocity Speed bit torque
: acknowledge | attained . .
ignored ignored ignored
13 Following Following Homing 0 . 0
error error error
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15.1.7 Homing Mode Specifications

This section describes ALPHA7 Series (built-in EtherCAT communication type) homing mode

specifications.

Homing mode configuration

The homing mode configuration is as follows.

Controlword (6040H)

Homing method (6098H)

> Statusword (6041H)

\4

A

Homing speeds (6099H)

Homing | position demand value (6062H) or

Position demand internal value (60FCH )‘

A 4

Corresponding homing method

The homing methods supported by the ALPHA7 Series (built-in EtherCAT communication type) are as

follows.

Refer to “Homing operation” for details on each homing method.

Homing method Description
0 No setting
1 Homing based on -OT and Z-phase
2 Homing based on +OT and Z-phase

3,4 Homing based on home position LS edge input (positive logic)

5,6 Homing based on home position LS edge input (negative logic) and Z-phase
71010 Homing based on homing LS and Z-phase (movement start in forward direction)
11 to 14 Homing based on homing LS and Z-phase (movement start in reverse direction)

19 Homing based on homing LS (movement start in forward direction)

20 Homing based on homing LS (movement start in reverse direction)

33 Homing based on Z-phase (movement start in reverse direction)

34 Homing based on Z-phase (movement start in forward direction)

35, 37 Current position home position preset *1

*1: Methods 35 and 37 have the same function, however, when designing new systems, do so in

accordance with ETG standards, and use Method 37.

CiA402 Drive Profiles 15-9




CHAPTER 15 APPENDIXES

Related objects

Index | Sub-index Name Access| Size Unit Setting range vail;lt
6040H 00H Controlword RW UINT16 | O to FFFFH — 0000H
6060H 00H Modes of operation RW INT8 — 0to 10 0
6098H 00H Homing method RwW INT8 — 0to 37 0
o1y  |Speedduringsearchfor | ou | yiNTa2 | unitis — 139810133
switch
6099H :
ogn | Speedduring searchfor | oy | yiNTa2 | univs — 13981013
zero
0to
: i o
609AH 00H Homing acceleration RW | UINT32 unit/s 2147483637 559240533
6041H 00H Statusword RO UINT32 | 0 to FFFFH — 0000H
Controlword (6040H) in homing mode
Bit Name Value Description
_ . 0 Homing stop
4 Homing operation start :
1 Homing start
0 Homing continue
8 Halt :
1 Stop based on Halt option code

Bits 5 and 6 are not used.
Refer to 6040H: Controlword for all other bits.

15-10 CiA402 Drive Profiles




CHAPTER 15 APPENDIXES

Statusword (6041H) in homing mode

Bit 13, bit 12, bit 10 (operation mode specific):

Bit Name Value Description
0 Running
10 Target reached
1 Stopped
0 Homing operation incomplete
12 Homing attained
1 Homing operation successfully completed
0 No homing error
13 Homing error
1 Homing error occurred

The bit 13, bit 12, and bit 10 value combinations are as follows.

Bit 13 Bit 12 Bit 10 Description
0 0 0 Performing homing.
0 0 1 Homing has been interrupted, or has not started.
0 1 0 The motor is near the home position, but the target position
has not been reached.
0 1 1 Homing is complete.
1 0 0 A homing error occurred, but the speed is not 0.
1 0 1 A homing error occurred, and the speed is 0.
1 1 0 Reserved
1 1 1 Reserved

CiA402 Drive Profiles
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Homing operation

This section describes the corresponding homing method operations.
B Replacement of terminology
This chapter uses terminology based on descriptions in IEC FDIS 61800-7-201 to explain the

homing method. Consequently, when carryout wiring work or specifying settings for ALPHA7,
replace the terminology as follows when doing so.

Expressions used in this section (terminology based on Function in ALPHA7
ETG)
Index Pulse Z-phase
Home Switch Home position LS
Negative Limit -OT
Positive Limit +OT

m Operation after arriving at home position detection position
ALPHAY performs deceleration based on the Homing acceleration (609AH) setting value when the
motor arrives at the home position detection position, however, the motor may pass through the
home position detection position while it is decelerating. When this occurs, the motor continues to
decelerate based on the Homing acceleration (609AH) setting value, and the overshoot is

automatically reversed at the Speed during search for zero (6099H-02H), before the motor comes
to a stop at the home position detection position.
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H Method 1
o With this method, the initial movement direction is negative if the Negative limit switch is
inactive. (The inactive status is indicated by the low level status in the drawing.)
e The home position detection position is the initial index pulse detection position at the positive

side position after the negative limit signal becomes inactive.

— 6099H-01H [ ]
—— 6099H-02H T

<—Negative direction Positive direction —>

Homing on negative limit switch and index pulse

B Method 2
o With this method, the initial movement direction is positive if the Positive limit switch is inactive.
(The inactive status is indicated by the low level status in the drawing.)
e The home position detection position is the initial index pulse detection position at the negative

side position after the positive limit signal becomes inactive. (See drawing.)

—— 6099H-01H [ }
— 6099H-02H : : :

<—Negative direction Positive direction —>

Homing on positive limit switch and index pulse
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B Method 3, 4
o With these methods, the initial movement direction changes based on the home switch status at
startup.
e The home position detection position is the initial index pulse detection position at the negative

side or positive side after the home switch status has changed. (See drawing.)

= 6099H-01H

—— 6099H-02H

l

I
I
1

I

I
|
1

| Index pulse | | |

<—Negative direction Positive direction —>

Homing on positive home switch and index pulse
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B Method 5, 6
o With these methods, the initial movement direction changes based on the home switch status at
startup.
e The home position detection position is the initial index pulse detection position at the negative

side or positive side after the home switch status has changed. (See drawing.)

= 6099H-01H
—— 6099H-02H

<—Negative direction Positive direction —>

Homing on negative home switch and index pulse
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B Method 7, 8, 9, 10
e These methods use the home switch and index pulse.
e The method 7 and 8 initial movement direction is the negative direction if the home switch is
active when movement starts.
e The method 9 and 10 initial movement direction is the positive direction if the home switch is
active when movement starts.
e The home position detection position is the index pulse near the home switch rising edge or

falling edge. (See drawing.)

— 6099H-01H
—— 6099H-02H

| Index pulse ! | l | |
_________ // :

IR /1
FrT-T T - é : //
I Home switch | : ;
L_____ wien ] // : :
| Positive limit |
L__CJ_SI_IV_e_ITI__I : : : // : : : |7

//
<—Negative direction Positive direction —>

Homing on home switch and index pulse - positive initial motion
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B Method 11, 12, 13, 14

e These methods use the home switch and index pulse.

e The method 11 and 12 initial movement direction is the positive direction if the home switch is
active when movement starts.

¢ The method 13 and 14 initial movement direction is the negative direction if the home switch is
active when movement starts.

e The home position detection position is the index pulse near the home switch rising edge or
falling edge. (See drawing.)

— 6099H-01H
—— 6099H-02H

| Index pulse | i 5
boo-ooo-- ! 7
/1

I Home switch | : / /
| Positive limit |
L Zostvelmt _ ] I iy

/]

<—Negative direction Positive direction —>

Homing on home switch and index pulse — negative initial motion
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B Method 19, 20
e These methods are similar to methods 3 and 4.
The difference is that the home position detection position is not the index pulse, but the
position for which the home switch has changed.

(See drawing.)

= 6099H-01H

|
- :
.
Fm A |

<—Negative direction Positive direction —>

Homing on positive home switch and index pulse - negative initial motion
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B Method 33, 34
e These methods use the index pulse only.
e The motor moves in the direction shown in the diagram, and the detected index pulse is the

home position detection position.

= 6099H-01H
—— 6099H-02H

<—Negative direction Positive direction —>

Homing on index pulse
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B Method 35, 37

o Use if setting the servo amplifier coordinate system (position information setting).
This position is used as the reference when homing starts, and the following objects are
initialized (preset).
6062H (Position demand value) = 6064H (Position actual value) = 607CH (Home offset)
6063H (Position actual internal value) = 60FCH (Position demand internal value) = 0
(Note) 607CH (Home offset) is added to 6062H and 6064H.

e The PDS status can be run even if not in the Operation Enabled status.

o Wait 100 ms or longer after stopping the command position before running methods 35 and 37.

¢ Methods 35 and 37 have the same function, however, when designing new systems, do so in
accordance with ETG standards, and use Method 37.

Start homing 0—1
(Controlword bit4)
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15.1.8 Touch Probe (Latch Function)

The touch probe is a function used to latch feedback positions with external latch input signals, or with

the rising edge of the encoder Z-phase. The ALPHA7 Series is equipped with 2 latch functions.

Related Obijects

Index Sub-index Name Description

60B8H O00H Touch probe function Controls the touch probe function.

60B9H OOH Touch probe status Indicates the touch probe function status.

60BAH 00H Toulclh probe 1 positive Thls_ is the touch probe 1 rising edge latch
position value position.

60BBH 00H Toulclh probe 1 negative Thls_ is the touch probe 1 falling edge latch
position value position.

60BCH 00H Tou.c.h probe 2 positive Thls_ is the touch probe 2 rising edge latch
position value position.

60BDH 00H Tou.c.h probe 2 negative Thls_ is the touch probe 2 falling edge latch
position value position.

Trigger Signal Settings

The touch probe trigger can be selected from a CONT signal or the encoder Z-phase. The function for
CONT1 to 6 can be set with PA3_01 to PA3_06.

Specify the trigger as an external latch signal or Z-phase with Touch probe function (60B8H) bit 2 or

bit 10.

(1) CONT signal assignment

Signal Parameter Setting
CONT1 PA3_01 49: Interrupt input(Touch probe 1)
CONT?2 PA3_02 59: Interrupt input 2(Touch probe 2)
CONT3 PA3 03

CONT4 PA3 04

CONT5 PA3_05

CONT6 PA3_06

(2) 60B8H: Touch probe function

Bit 2 Trigger Bit 10 Trigger
0 Interrupt input 0 Interrupt input 2
1 Z-phase 1 Z-phase
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Restrictions When Using CONT Terminals

If using a CONT terminal as the touch probe trigger, ensure a trigger pulse width of 1 ms or greater as

shown in the following diagram. If the pulse width is less than 1 ms, it will not be possible to detect the

position correctly.

OK OFF OFF OFF
ON ON ON
- |
Ims Ims
NG
OFF OFF OFF
ON | ON ON
>
Ims Ims

Action Sequences

Starting and stopping

The touch probe function is started and stopped with Touch probe function (60B8H) bit 0/8. To start
the function, set bit 0/8 to 1. By setting bit 0/8 to 0, the function stops, and all Position value (60BAH to

60BDH) values are cleared.

Furthermore, the edge to be updated can be selected with bit 4/5/12/13. The relationship between

setting and updated position is as follows.

etz | msmera | Pebepostniaue | Neghopestor e
0 0 Not updated Not updated
0 1 Not updated Updated
1 0 Updated Not updated
1 1 Updated Updated
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Update first time only [60B8H bit 1/9 = 0: initial detection retained]

This mode is used to detect the position only with the first trigger signal following startup.

It is necessary to restart the touch probe function to read the signal again.

60B8H
Bit0/8

we LT 1T
signal

60B9H

Bit0/8

60B9H
Bit1/9

60BAH/
60BCH 0 0

60B9H
Bit2/10

60BBH/
60BDH 0 0 O 0

Update every time [60B8H bit 1/9 = 1: updated every detection]

This mode is used to latch each time a trigger signal is detected following startup.

The read value is retained until the next trigger signal.

60B8H
Bit0/8

Trigger |_| r [ ]
signal

60B9H
Bit0/8

60B9H
Bit1/9

cosoH 0 (O (0

60B9H

Bit2/10
60BBH/ <
60BDH 0 <:> 0

P!
o
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15.1.9 Object Dictionary

The CAN application protocol over EtherCAT (CoE) protocol is based on an object dictionary. All
objects are assigned a 4-digit hexadecimal index, and are configured from the areas shown in the

following table.

Index Area Details

0000H to OFFFH | Data type area This is the data type definition.

This is the definition of a variable which can be
1000H to 1FFFH | CoE communication area used for all servers for the purpose of dedicated
communication.

2000H to 5FFFH | Manufacturer specific area | This is a variable defined in the ALPHA7 Series.

For servo amplifiers, this is the variable defined

6000H to 9FFFH | Device profile area in the CiA402 drive profile.

AOOOH — FFFFH | Reserved area This is an area reserved for future use.

Data type

With this profile, the data types in the following table are used.

Data type Abbreviation Size Range
Boolean BOOL 1 bit Oto1
Unsigned8 UINT8 1 byte 0 to 255
Unsigned16 UINT16 2 bytes 0 to 65535
Unsigned32 UINT32 4 bytes 0 to 4294967295
Integer8 INT8 1 byte -128 to 127
Integer16 INT16 2 bytes -32768 to 32767
Integer32 INT32 4 bytes -2147483648 to 2147483647
Visible string VS — —
Octet string (ON] — —
EEPROM

Object Dictionary content other than manufacturer specific areas is lost when the control power is
turned OFF, and values return to their default values when the power is turned ON again. However, by
using 1010H-01H: Store parameters (Save Objects) for content whose EEPROM attribute is Yes,
current object values are saved to the EEPROM, allowing the content to be restored when the power
is turned ON again.
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15.1.10 Communication Objects

Index Name
1000H | Device type

Sub Name Data type Access PDO | Default value | EEPROM
00H — UINT32 ro No 00020192H No

Setting range

00020192 H
0192H: Device profile (DS402d)

02: Servo Drive

¢ Indicates the CoE device profile number.

Setting value description

Bit Name Details
Oto15 Device profile number 402 (192H): drive profile
16t023 | Typ 02: servo amplifier
25to 31 Mode 0: Manufacturer specific

Index Name

1001H | Error register
Sub Name Data type Access PDO Default value | EEPROM
00H — UINT8 ro No 00H No

Setting range

Error register

Bit 7: Reserved

Bit 6: Reserved

Bit 5: Definition device profile error
Bit 4: Communication error

Bit 3: Temperature error

Bit 2: Voltage error

Bit 1: Current error

Bit 0: General error

¢ Displays the type of error occurring at the servo amplifier. On the ALPHA7 Series, bit 0 is “1” when

an alarm occurs.
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Setting value description

Bit Description Bit Description
0 General error 4 Communication error (not used)
1 Current error (not used) 5 Error specific to device profile (not used)
2 Voltage error (not used) 6 (Reserved)
3 Temperature error (not 7 Manufacturer specific error (not used)
used)
Index Name
1008H | Manufacturer device name
Sub Name Data type Access PDO Default value | EEPROM
O00H — VS ro No — No
Setting range
Indicates the product type.
“RYT 500 F 7 - Vv C 2
H interf
Applicable motor C:O;Lg:ge”ace
capacity
500: 0.05 kW
101: 0.1 kW Series
201: 0.2 kW D: 3000 r/pm Series
. C: 2000 r/pm Series
B: 1500 r/pm Series
F: 3000 to 1500 r/pm Series
Index Name
1009H | Manufacturer hardware version
Sub Name Data type Access PDO Default value | EEPROM
OOH — VS ro No — No

Setting range

The display is fixed at “SP0407”.
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Index Name
100AH | Manufacturer software version
Sub Name Data type Access PDO Default value | EEPROM
00H — VS ro No — No
Setting range
Indicates the software version.
‘Do.o0
Minor version (00 to 99)
‘7 (2EH)
Major version (00 to 99)
Index Name
1010H | Store parameters
Sub Name Data type Access PDO | Default value | EEPROM
01H Save Objects UINT32 rw No 00000000H | No
Setting range
Saves the Object Dictionary current value to the EEPROM.
Write as follows if using this object.
“save” (ISO8859/ character)
MSB LSB string
65h 76h 61h 73h
Index Name
1011H | Restore default parameters
Sub Name Data type Access PDO | Default value | EEPROM
01H Restore all default UINT32 rw No 00000000H No
parameters

Setting range

Restores the ALPHAY default parameters, except the Object Dictionary.
Write as follows if using this object.

“load” (1ISO8859/ character)
MSB LSB string
64h 61h 6Fh 6Ch

Turn the power OFF and back ON again after writing is complete.
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Index Name
1018H | Identity object
Sub Name Data type Access PDO Default value | EEPROM
O0H Number of entries UINT8 ro No 04H No
Setting range
04H
Sub Name Data type Access PDO Default value | EEPROM
01H Vendor ID UINT32 ro No 0000025EH No
Setting range
0000025EH: Fuiji Electric Co.,LTD
Sub Name Data type Access PDO Default value | EEPROM
02H Product code UINT32 ro No 00010002H No
Setting range
00010002H: ALPHA7
Sub Name Data type Access PDO Default value | EEPROM
03H Revision number UINT32 ro No 00000000H No
Setting range
Manages the product revision number. With ALPHA7, the Revision No. is updated each
time the Object Dictionary specifications or setting ranges change.
Sub Name Data type Access PDO Default value | EEPROM
04H Serial number UINT32 ro No 00000000H No
Setting range
With this product, this object is not supported.
This is fixed at "0".
Index Name
10EOH | Device identification reload object
Sub Name Data type Access PDO Default value | EEPROM
O0H Number of entries UINT8 ro No 03H No
Setting range
03H
Sub Name Data type Access PDO Default value | EEPROM
01H Configured Station UINT16 rw No 0000H No

Alias register value

Setting range

0000H to FFFFH

This is a copy of the Configured station alias (0012H) value.
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Sub Name Data type Access PDO Default value | EEPROM
02H Write Configured BOOL rw No 0000H No
Station Alias persistent
Setting range
FALSE: Do not update the value set in 10E0-01H to the Sll Configured Station Alias.
TRUE: Update the value set in 10E0-01H to the Sll Configured Station Alias.
Sub Name Data type Access PDO Default value | EEPROM
03H Reload ID-selector UINT16 rw No 0000H No
value
Setting range
0000H to FFFFH
The value set as the ID-Selector (panel front rotary switch, PA2_72) is displayed.
PA2_92: If EtherCAT extended function bit 0 is set to “1”, this value is copied to Configured
station alias (0012H) when writing 0000H.
It is not possible to write values other than 0000H, or write when PA2_92 (EtherCAT
extended function) bit 0 is set to “0”.
Index Name
10F1H | Error settings
Sub Name Data type Access PDO Default value | EEPROM
OOH Highest Sub-index UINT8 ro No 02H No
Setting range
02H
Sub Name Data type Access PDO Default value | EEPROM
02H Sync error counter limit | UINT16 rw No 0000H No

Setting range

0000H to FFFFH
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15.1.11 PDO Mapping Objects

PDO mapping is set using the 1600H to 1603H, 1A00H to 1A03H, 1C12H, and 1C13H objects. Set the
values set for objects 1600H to 1603H and 1A00H to 1A03H as follows.

(Upper byte)

(Lower byte)

HEEnENN

*Bit length of mapped
object
UNSIGNED8/SIGNEDS:08
UNSIGNED16/SIGNED16:10
UNSIGNED32/SIGNED32:20

Sub-Index of mapped object
Sub-Index

Index of mapped object
Index

Index Name
1600H | 1st receive PDO mapping
Sub Name Data type Access | PDO Default value | EEPROM
00H Number of entries UINT8 rw No 03H No
Setting range
00H to 10H
Sub Name Data type Access | PDO Default value | EEPROM
01H Mapping entry 1 UINT32 rw No 60400010H No
Setting range
60400010H: Controlword
Sub Name Data type Access | PDO Default value | EEPROM
02H Mapping entry 2 UINT32 rw No 607A0020H No
Setting range
607A0020H: Target position
Sub Name Data type Access | PDO Default value | EEPROM
03H Mapping entry 3 UINT32 rw No 60B80010H No

Setting range

60B80010H: Touch probe function
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Sub Name Data type Access | PDO Default value | EEPROM
04H Mapping entry 4 to 16 UINT32 rw No 00000000H No
to 10H Setting range
Set the 4th to 16th RxPDO mapping data length and address.
Index Name
1601H | 2nd receive PDO mapping
Sub Name Data type Access | PDO Default value | EEPROM
O0H Number of entries UINT8 rw No OO0H No
Setting range
00H to 10H
Sub Name Data type Access | PDO Default value | EEPROM
01H Mapping entry 1 to 16 UINT32 rw No 00000000H No
to 10H Setting range
Set the 1st to 16th RxPDO mapping data length and address.
Index Name
1602H | 3rd receive PDO mapping
Sub Name Data type Access | PDO Default value | EEPROM
00H Number of entries UINT8 rw No OO0H No
Setting range
00H to 01H
Sub Name Data type Access | PDO Default value | EEPROM
01H Mapping entry 1 to 16 UINT32 rw No 00000000H No
to 10H Setting range
Set the 1st to 16th RxPDO mapping data length and address.
Index Name
1603H | 4th receive PDO mapping
Sub Name Data type Access | PDO Default value | EEPROM
O0H Number of entries UINT8 rw No O0H No
Setting range
O0H to 10H
Sub Name Data type Access | PDO Default value | EEPROM
01H Mapping entry 1 to 16 UINT32 rw No 00000000H No
to 10H

Setting range

Set the 1st to 16th RxPDO mapping data length and address.
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Index Name
1A00H | 1st transmit PDO mapping
Sub Name Data type Access | PDO Default value | EEPROM
O0H Number of entries UINT8 rw No 08H No
Setting range
00H to 10H
Sub Name Data type Access | PDO Default value | EEPROM
01H Mapping entry 1 UINT32 rw No 60410010H No
Setting range
60410010H: Statusword
Sub Name Data type Access | PDO Default value | EEPROM
02H Mapping entry 2 UINT32 rw No 60640020H No
Setting range
60640020H: Position actual value
Sub Name Data type Access | PDO Default value | EEPROM
03H Mapping entry 3 UINT32 rw No 60B90010H No
Setting range
60B90010 H: Touch probe status
Sub Name Data type Access | PDO Default value | EEPROM
04 H Mapping entry 4 UINT32 rw No 60BA0020H No
Setting range
60BA0020H: Touch probe 1 positive position value
Sub Name Data type Access | PDO Default value | EEPROM
05H Mapping entry 5 UINT32 rw No 60BC0020H No
Setting range
60BCO0020H: Touch probe 2 positive position value
Sub Name Data type Access | PDO Default value | EEPROM
06H Mapping entry 6 UINT32 rw No 603F0010H No
Setting range
603F0010H: Error code
Sub Name Data type Access | PDO Default value | EEPROM
o7H Mapping entry 7 UINT32 rw No 60FD0020H No

Setting range

60FDO0020H: Digital inputs
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Sub Name Data type Access | PDO Default value | EEPROM
08H to | Mapping entry 8 to 16 UINT32 rw No 00000000H No
10H Setting range
Set the 8th to 16th TxPDO mapping data length and address.
Index Name
1A01H | 2nd transmit PDO mapping
Sub Name Data type Access | PDO Default value | EEPROM
O0H Number of entries UINT8 rw No OO0H No
Setting range
00H to 10H
Sub Name Data type Access | PDO Default value | EEPROM
01H Mapping entry 1 to 16 UINT32 rw No 00000000H No
to 10H Setting range
Set the 1st to 16th TXPDO mapping data length and address.
Index Name
1A02H | 3rd transmit PDO mapping
Sub Name Data type Access | PDO | Default value | EEPROM
00H Number of entries UINT8 rw No O0H No
Setting range
00H to 10H
Sub Name Data type Access | PDO | Default value | EEPROM
01H Mapping entry 1 to 16 UINT32 rw No 00000000H No
to 10H Setting range
Set the 1st to 16th TXPDO mapping data length and address.
Index Name
1A03H | 4th transmit PDO mapping
Sub Name Data type Access | PDO | Default value | EEPROM
O0H Number of entries UINT8 rw No OO0H No
Setting range
00H to 16H
Sub Name Data type Access | PDO | Default value | EEPROM
01H Mapping entry 1 to 16 UINT32 rw No 00000000H No
to 10H

Setting range

Set the 1st to 16th TXPDO mapping data length and address.
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15.1.12 SyncManager Communication Objects

The way in which the EtherCAT communication memory is used is set at objects 1CO0H to 1C33H.

Index Name
1CO0H | Sync manager communication type
Sub Name Data type Access | PDO | Default value | EEPROM
O0OH Number of entries UINT8 ro No 04H No
Setting range
04H
Sub Name Data type Access | PDO | Default value | EEPROM
01H Communication type sync | UINT8 ro No 01H No
manager 0
Setting range
1: Mail Box Transmit (Master to slave)
Sub Name Data type Access | PDO | Default value | EEPROM
02H Communication type sync | UINT8 ro No 02H No
manager 1
Setting range
2: Mail Box Transmit (Slave to master)
Sub Name Data type Access | PDO | Default value | EEPROM
03H Communication type sync | UINT8 ro No 03H No
manager 2
Setting range
3: Output Process Data
Sub Name Data type Access | PDO | Default value | EEPROM
04H Communication type sync | UINT8 ro No 04H No

manager 3

Setting range

4: Input Process Data

¢ The following settings are specified at SyncManager.

SMO: Mailbox receipt (master — slave)

SM1: Mailbox transmission (slave — master)

SM2: Process data output (master — slave)

SM3: Process data input (slave — master)
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Index Name
1C10H | Sync manager 0 PDO assignment
Sub Name Data type Access | PDO | Default value | EEPROM
00H — UINTS8 rw No 00H No
Setting range
Number of PDO assignments at SMO
00H: This is fixed.
Index Name
1C11H | Sync manager 1 PDO assignment
Sub Name Data type Access | PDO | Default value | EEPROM
00H — UINTS8 rw No 00H No
Setting range
Number of PDO assignments at SM1
O0H: This is fixed.
Index Name
1C12H | Sync manager 2 PDO assignment
Sub Name Data type Access | PDO | Default value | EEPROM
00H Number of entries UINT8 rw No 01H No
Setting range
OOH to 04H
Sub Name Data type Access | PDO | Default value | EEPROM
01H 1st PDO mapping Object UINT16 rw No 1600H No
index of assigned PDO
Setting range
1600H (RXPDO 1st) to 1603H (RXPDO 4th)
Sub Name Data type Access | PDO | Default value | EEPROM
02H 2nd PDO mapping Object | UINT16 rw No 0000H No
index of assigned PDO
Setting range
Same as 1st PDO mapping Object index of assigned PDO (1C12H: 01H)
Sub Name Data type Access | PDO | Default value | EEPROM
03H 3rd PDO mapping Object UINT16 rw No 0000H No

index of assigned PDO

Setting range

Same as 1st PDO mapping Object index of assigned PDO (1C12H: 01H)
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Sub Name Data type Access | PDO | Default value | EEPROM
04H 4th PDO mapping Object UINT16 rw No 0000H No
index of assigned PDO
Setting range
Same as 1st PDO mapping Object index of assigned PDO (1C12H: 01H)
Index Name
1C13H | Sync manager channel 3 PDO assignment
Sub Name Data type Access | PDO | Default value | EEPROM
O0H Number of entries UINT8 rw No 01H No
Setting range
00H to 04H
Sub Name Data type Access | PDO | Default value | EEPROM
01H 1st PDO mapping Object UINT16 rw No 1A00H No
index of assigned PDO
Setting range
1A00H (TXPDO1st) to 1A03H (TxPDO4th)
Sub Name Data type Access | PDO | Default value | EEPROM
02H 2nd PDO mapping Object | UINT16 rw No 0000H No
index of assigned PDO
Setting range
Same as 1st PDO mapping Object index of assigned PDO (1C13H: 01H)
Sub Name Data type Access | PDO | Default value | EEPROM
03H 3rd PDO mapping Object UINT16 rw No 0000H No
index of assigned PDO
Setting range
Same as 1st PDO mapping Object index of assigned PDO (1C13H: 01H)
Sub Name Data type Access | PDO | Default value | EEPROM
04H 4th PDO mapping Object UINT16 rw No 0000H No
index of assigned PDO
Setting range
Same as 1st PDO mapping Object index of assigned PDO (1C13H: 01H)
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Index Name
1C32H | Sync manager channel 2 synchronization

Sub Name Data type | Access PDO Default value | EEPROM
O0H Number of entries UINT8 ro No 20H No

Setting range

20H

Sub Name Data type | Access PDO Default value | EEPROM

01H Synchronization type UINT16 rw No 02H No

Setting range

00H: Not synchronized (free run)

01H: SM2 Synchronized

02H: DC Sync0 (Sync0 hardware signal synchronous)
03H: Reserved

Sub Name Data type | Access PDO Default value | EEPROM
02H Cycle time UINT32 ro No 000F4240H | No
(1ms)

Setting range

125000 ns (125 ps): 0001E848H 1000000 ns (1 ms): 000F4240H
250000 ns (250 ps): 0003D0Y0H 2000000 ns (2 ms): 001E8480H
500000 ns (500 ps): 0007A120H 4000000 ns (4 ms): 003D0O900H

/(";l"\'l’étg DC synchronization is possible for any of the above cycles.

N Transition from Pre OP to Safe OP is not possible for values other than the
above.

For SM2 synchronization, communicate in any of the above cycles of 500

Js or greater.

Sub Name Data type | Access PDO Default value | EEPROM

03H Shift time UINT32 ro No 00000000H | No

Setting range

This object is not supported. (fixed at 0 ps)

Sub Name Data type | Access PDO | Default value | EEPROM

04H Synchronization types UINT16 ro No 0007H No
supported

Setting range

Bit 0: Free run (supported)

Bit 1: SM2 event

Bit 2: DC Sync0 event

Bit 3: DC Sync1 event

Bit 4: Slave application cycle

Bit 5 to 6: Output shift support

Bit 7 to 15: Reserved

“0”: Not supported “1”: Supported

CiA402 Drive Profiles 15-37



CHAPTER 15 APPENDIXES

Sub Name Datatype |Access| PDO | Default value | EEPROM
05H Minimum cycle time UINT32 ro No 0001E848H No
(125ps)
Setting range
125 ps (0001E848H)
((:N_gt_g Use SM2 synchronization in communication cycles of 500 ps or greater.
Sub Name Data type | Access PDO Default value | EEPROM
O6H Calc and copy time UINT32 ro No 0OOOOEA60H | No
(60ps)
Setting range
60 us
* This is a reference value. Operation is not guaranteed.
Sub Name Data type | Access PDO Default value | EEPROM
08H Get cycle time UINT16 rw No 0000H No
Setting range
This object is not supported. (00H) (fixed))
Sub Name Data type | Access PDO Default value | EEPROM
09H Delay time UINT32 ro No 00000000H | No
(Os)
Setting range
This object is not supported. (00H) (fixed))
Sub Name Data type | Access PDO Default value | EEPROM
0AH SyncO0 cycle time UINT32 ro No 00000000H | No
Setting range
The same value as that for Cycle time is displayed.
Sub Name Data type | Access PDO Default value | EEPROM
0OBH SM-event missed UINT16 ro No 0000H No
Setting range
With Sync0 events, SM-event missed objects increase by 3 when process output data is
not updated (when (SM2) events are not received). When process output data is updated
successfully, the internal error counter decreases by 1.
SM-event missed objects are reset when the ESM status changes from OP to SAFEOP.
Sub Name Data type | Access PDO Default value | EEPROM
OCH Cycle time too small UINT16 ro No 0000H No

Setting range

This object is not supported.
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Sub Name Data type | Access PDO Default value | EEPROM
ODH Shift time too short UINT16 ro No 0000H No
Setting range
This object is not supported.
Sub Name Data type | Access PDO Default value | EEPROM
OEH RxPDO toggle failed UINT16 ro No 0000H No
Setting range
This object is not supported.
Sub Name Data type | Access PDO Default value | EEPROM
OFH Minimum cycle distance | UINT32 ro No 00000000H | No
Setting range
This object is not supported.
Sub Name Data type | Access PDO Default value | EEPROM
10H Maximum cycle distance | UINT32 ro No 00000000H | No
Setting range
This object is not supported.
Sub Name Data type | Access PDO Default value | EEPROM
11H Minimum SM sync UINT32 ro No 00000000H No
distance
Setting range
This object is not supported.
Sub Name Data type | Access PDO Default value | EEPROM
12H Maximum SM sync UINT32 ro No 00000000H | No
distance
Setting range
This object is not supported.
Sub Name Data type | Access PDO Default value | EEPROM
20H Sync error BOOL ro No O0H No

Setting range

OOH: No error
01H: Sync error
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supported

Index Name
1C33H Sync manager channel 3 synchronization
Sub Name Data type |Access| PDO Default value | EEPROM
O00OH Number of entries UINT8 ro No 20H No
Setting range
20H
Sub Name Data type |Access | PDO Default value | EEPROM
01H Synchronization type UINT16 rw No 0002H No
Setting range
00H: Not synchronized (free run)
01H: Reserved
02H: DC Sync0 (SYNCO hardware signal synchronous)
03H: Reserved
Sub Name Data type |Access | PDO Default value | EEPROM
02H Cycle time UINT32 ro No 000F4240H No
Setting range
125000 ns (125 ps): 0001E848H 1000000 ns (1 ms): 000F4240H
250000 ns (250 ps): 0003D090H 2000000 ns (2 ms): 001E8480H
500000 ns (500 ps): 0007A120H 4000000 ns (4 ms): 003D0900H
/f/li_l(:)t_g DC synchronization is possible for any of the above cycles.
A Transition from Pre OP to Safe OP is not possible for values other than the
above.
For SM2 synchronization, communicate in any of the above cycles of 500
ys or greater.
Sub Name Data type |Access | PDO Default value | EEPROM
03H Shift time UINT32 ro No 00000000H No
Setting range
This object is not supported. (00H) (fixed))
Sub Name Data type | Access| PDO Default value | EEPROM
04H Synchronization types UINT16 ro No 0007H No

Setting range

Bit 0: Free run (supported)
Bit 1: SM2 event

Bit 2: DC Sync0 event

Bit 3: DC Sync1 event

Bit 4: Slave application cycle
Bit 5 to 6: Output shift support

Bit 7 to 15: Reserved
“0”: Not supported

“1”; Supported
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Sub Name Data type |Access | PDO Default value | EEPROM
05H Minimum cycle time UINT32 ro No 0001E848H No
Setting range
125 ps (fixed)
((l(lgt_g Srl\/lniosrénchronization should be used with a communication cycle of 500us
Sub Name Data type |Access | PDO Default value | EEPROM
06H Calc and copy time UINT32 ro No 000124F8H No
(75 ps)
Setting range
75us
* This is a reference value. Operation is not guaranteed.
Sub Name Data type | Access | PDO Default value | EEPROM
08H Get Cycle Time UINT16 rw No 0000H No
Setting range
This parameter is not supported.
Sub Name Data type | Access| PDO Default value | EEPROM
09H Delay time UINT32 ro No 00000000H No
(0 ps)
Setting range
0 us
Sub Name Data type | Access | PDO Default value | EEPROM
OAH Sync0 Cycle time UINT32 ro No 00000000H No
Setting range
This parameter is not supported.
Sub Name Data type | Access | PDO Default value | EEPROM
0BH SM-event missed UINT16 ro No 0000H No
Setting range
This parameter is not supported.
Sub Name Data type |Access| PDO Default value | EEPROM
OCH Cycle time too small UINT16 ro No 0000H No
Setting range
This parameter is not supported.
Sub Name Data type | Access | PDO Default value | EEPROM
ODH Shift time too short UINT16 ro No 0000H No

Setting range

This parameter is not supported.
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Sub Name Data type |Access | PDO Default value | EEPROM

OEH RxPDO toggle failed UINT16 ro No 0000H No

Setting range

This parameter is not supported.

Sub Name Data type |Access | PDO Default value | EEPROM

20H Sync error BOOL ro No 0 No

Setting range

This parameter is not supported.
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This section describes objects unique to Fuji Electric.

Index Name
3002H | Vibration suppressing anti resonance frequency
Sub Name Data type Access | PDO | Default value | EEPROM
00H — UINT16 rw Yes | OBB8H No
Setting range
0.0 Hz: Disable
1.0 to 300.0 Hz
Index Name
3003H | Vibration suppressing workpiece inertia ratio
Sub Name Data type Access | PDO | Default value | EEPROM
00H — UINT16 rw Yes | O000H No
Setting range
0 to 80%

If enabling Anti-resonance frequency (3002H) or Workpiece inertia ratio (3003H) with vibration

suppression, set PA1_77 (Vibration suppressing function selection) to “2: 1Q area”.

Index Name
5001H | Parameter (PA1)
Sub Name Data type Access | PDO Default EEPROM
value
O0OH Highest sub idx supported | UINT8 ro No 63H No
Setting range
63H
Sub Name Data type Access | PDO Default EEPROM
value
OOH Parameter (PA1) 1 to 99 UINT32 rw No 00000000H | No
Setting range
00000000H to FFFFFFFFH
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Index Name
5002H | Parameter (PA2)
Sub Name Data type | Access | PDO | Default value | EEPROM
OOH Highest sub idx supported | UINT8 ro No 63H No
Setting range
63H
Sub Name Data type | Access | PDO | Default value | EEPROM
OOH Parameter (PA2) 1 to 99 UINT32 rw No 00000000H No
Setting range
00000000H to FFFFFFFFH
Index Name
5003H | Parameter (PA3)
Sub Name Data type | Access | PDO | Default value | EEPROM
OOH Highest sub idx supported | UINT8 ro No 63H No
Setting range
63H
Sub Name Data type | Access PDO | Default value | EEPROM
O0OH Parameter (PA3) 1 to 99 UINT32 rw No 00000000H No
Setting range
00000000H to FFFFFFFFH
Index Name
5004 | Parameter (PA4)
H
Sub Name Data type | Access PDO | Default value | EEPROM
O0OH Highest sub idx supported | UINT8 ro No 63H No
Setting range
63H
Sub Name Data type | Access PDO | Default value | EEPROM
00H Parameter (PA4) 1t0 99 | UINT32 rw No 00000000H | No
Setting range
00000000H to FFFFFFFFH
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Servo amplifier parameters can be set and monitored with objects 5001H to 5004H.
Each object is linked to each parameter based on the following rule.
Index = 50 ][] Sub = xx
o [1[]
Data indicates the written (or read) parameter type.
01H: PA1
02H: PA2
03H: PA3
04H: PA4

® XX

Indicates the parameter number.

* Example: PA2_1 — Index: 5002 Sub0x01
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15.1.14 Servo Amplifier Profile Objects

This section describes objects defined in the CiA402 drive profiles supported by the ALPHA7 Series.

Index Name
6040H | Controlword
Sub Name Data type Access PDO Default value | EEPROM
00H — UINT16 rw Yes 0000H No
Bit Name Description
0 Switch on Refer to “Bit 7, bit 3 to 0 command definition” below.
1 Enable voltage Refer to “Bit 7, bit 3 to 0 command definition” below.
2 Quick stop Refer to “Bit 7, bit 3 to 0 command definition” below.
Enable operation Refer to “Bit 7, bit 3 to 0 command definition” below.
4106 Operla_tion mode This is a bit pec_;gliar to gach pperation mode. _
specific Refer to "Definition of bit 9, bit 6 to 4 for each operation mode".
7 Fault reset Refer to “Bit 7, bit 3 to 0 command definition” below.
8 Halt Specify the halt method with Halt option code (605DH).
9 Oper.a_tion mode These b?t definitions are dependent on the control mode.
specific These bits are not supported.
10 Reserved Set this bit to "0".
11 CONT7 Function assignment is possible with PA3_07.
12 CONT8 Function assignment is possible with PA3_08.
1:135to Reserved Set this bit to "0".

e Bit 7, bit 3 to 0 command definition

Operation Controlword (6040) Transition No.
b7 b3 b2 b1 b0
Shut Down 0 X 1 1 0 2, 6, 8
Switch on 0 0 1 1 1 3
Disable Voltage 0 X X 0 X 7, 9, 10, 12
Quick Stop 0 1 0 1 1 11
Disabled Operation 0 0 1 1 1 5
Enable Operation *1 0 1 1 1 1 4, 16
Fault Reset 0=1 X X X X 15

*1: When the status is “Ready to switch on”, and the servo amplifier receives commands for which

operation is possible, the status automatically changes to “Enable Operation”.
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¢ Definition of bit 9, bit 6 to 4 for each operation mode

Operation Control word
mode Bit 9 Bit 6 Bit 5 Bit 4

pp —™ —™* Change set immediately New set-point

pv — — — —

hm — Homing operation start
csp — — — —

csv — — — —

cst — — — —

*1: Operation for these bits is not supported.

Index Name
6041H | Statusword
Sub Name Data type Access PDO Default value | EEPROM
00H — UINT16 ro Yes 0000H No
Bit Name Description
0 Ready to switch on Refer to "FSA status (bit 6 to 5, bit 3 to 0)".
1 Switch on Refer to "FSA status (bit 6 to 5, bit 3 to 0)".
2 Operation enabled Refer to "FSA status (bit 6 to 5, bit 3 to 0)".
3 Fault Refer to "FSA status (bit 6 to 5, bit 3 to 0)".
4 Voltage enabled When this bit is “1”, it means that the main power supply is "ON”.
5 Quick stop Refer to "FSA status (bit 6 to 5, bit 3 to 0)".
6 Switch on disabled Refer to "FSA status (bit 6 to 5, bit 3 to 0)".
7 Warning This bit is “1” when warnings have occurred.
8 Manufacturer specific This bit is not used.
9 Remote This bit is “1” while operation from the controller is possible.
10 Operation mode specific | Refer to "Definition of bit 10, 12, 13 for each operation mode".
11 Internal limit value This bit is “1” while a torque limit is applied, or when an OT has
occurred.
12 Operation mode specific | Refer to "Definition of bit 10, 12, 13 for each operation mode".
13 Operation mode specific | Refer to "Definition of bit 10, 12, 13 for each operation mode".
14 ouT3 Function assignment is possible with PA3_53.
15 ouT4 Function assignment is possible with PA3_54.
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o FSA status (bit 6 to 5, bit 3 to 0)

No. . Statusword bit
Bit6 | Bit5 | Bit3 | Bit2 | Bit1 Bit 0
[A] Not ready to Switch on 0 X 0 0 0 0
[B] Switch on Disabled 1 X 0 0 0 0
[C] Ready to Switch on 0 1 0 0 0 1
[D] Switch on 0 1 0 0 1 1
[E] Operation enabled 0 1 0 1 1 1
[F] Quick stop active 0 0 0 1 1 1
[G] Fault reaction active 0 X 1 1 1 1
[H] Fault 0 X 1 0 0 0
o Definition of bit 10, 12, 13 for each operation mode
Operation mode Status word
Bit 13 Bit 12 Bit 10
pp Following error Set-point acknowledge Target reached
pv —™* Speed — ™
hm Homing error Homing attained Target reached
csp Following error Target position ignored *2 —™
csv — Target velocity ignored *2 —™
cst — Target torque ignored *2 — ™1

*1: Operation for these bits is not supported.

*2: Target value ignored is “0” if unable to follow the command.

Index Name

603FH | Error code

Sub Name Data type Access | PDO | Default value | EEPROM
O0H — UINT16 ro Yes | O000H No
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Alarm details A(\I;grEned 'Eg:ggl Error Code Erzo1|;)r(')e19|_ils)ter
No alarm (during normal operation) — — 0000H —
Overcurrent 1 oc 3 |FFO1H Bit 0
Overcurrent 2 oc oe FFO2H Bit 0
Overspeed oS FFO3H Bit 0
Control power undervoltage Lu cr FFO4H Bit 0
Overvoltage Hu FFO5H Bit 0
Encoder error 1 et o FFOG6H Bit 0
Encoder error 2 ce oe FFO7H Bit 0
Memory error ot FFO9H Bit 0
Motor combination error cE FFOBH Bit 0
Encoder communication error Ec FFODH Bit 0
CONT overlap co nE FFOEH Bit 0
Overload 1 oL o FFOFH Bit 0
Overload 2 oL oe FF10H Bit 0
Inrush current suppressing circuit error ~H o4 FF11H Bit 0
Safety function error SF =] FF12H Bit 0
Main circuit undervoltage Lu Po FF21H Bit 0
Internal regenerative resistor overheat ~H o FF22H Bit 0
External regenerative resistor overheat ~H oc FF23H Bit 0
Braking transistor error ~H o3 FF24H Bit 0
Deviation over oF FF25H Bit 0
Amplifier overheat AH FF26H Bit 0
Encoder overheat EH FF27H Bit 0
ABS data loss 1 oL o FF28H Bit 0
ABS data loss 2 = oe FF29H Bit 0
ABS data loss 3 L 03 FF2AH Bit 0
Multi-turn overflow RF FF2BH Bit 0
Initial error ' E FF2CH Bit 0
Command pulse frequency error HF FF2DH Bit 0
Overload 3 oL o3 FF2EH Bit 0
Cycle communication error cY FF2FH Bit 0
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Index Name
605AH | Quick stop option code
Sub Name Data type Access | PDO | Default value | EEPROM
O00OH — INT16 rw No 1 Yes
Setting range
Stipulate operation when inputting an EMG signal, or when the status changes to Quick
stop active.
0: Free run (automatically changes to Switch on disabled).
1: Decelerates and stops based on Profile deceleration (automatically changes to Switch
on disabled).
2: Decelerates and stops based on Quick stop deceleration (automatically changes to
Switch on disabled).
3: Decelerates and stops based on Third torque limit (automatically changes to Switch on
disabled).
4: Reserved *1
5: Decelerates and stops based on Profile deceleration.
6: Decelerates and stops based on Quick stop deceleration.
7: Decelerates and stops based on third torque limit.
*1: Do not set.
Index Name
605BH | Shut down option code
Sub Name Data type Access | PDO | Default value | EEPROM
O0OH — INT16 rw No 1 Yes
Setting range
Set the deceleration operation when the main power supply is turned OFF. Following
deceleration, operation is based on the PA2_63 (1st digit) setting.
0: Decelerates based on PA2_63 (2nd digit).
1: Decelerates and stops based on Profile deceleration.
Index Name
605CH | Disable operation option code
Sub Name Data type Access | PDO | Default value | EEPROM
O00OH — INT16 rw No 1 Yes

Setting range

Set the deceleration method when the servo is OFF. Following deceleration, operation is
based on the PA2_61 (1st digit) setting.

0: Operation is based on PA2_61 (2nd digit).

1: Decelerates and stops based on Profile deceleration.
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Index Name
605DH | Halt option code
Sub Name Data type Access | PDO Default value | EEPROM
O0H — INT16 rw No 1 Yes
Setting range
Set the deceleration method when the Halt command is input..
1: Decelerates and stops based on Profile deceleration.
2: Decelerates and stops based on Quick stop deceleration.
3: Decelerates and stops based on third torque limit.
Index Name
605EH | Fault reaction option code
Sub Name Data type Access | PDO Default value | EEPROM
O0H — INT16 rw No 2 Yes
Setting range
Set the deceleration method when an alarm occurs. The motor stops immediately (base
OFF) when a major failure occurs.
Setting When decelerating After deceleration
value Minor fault Maijor fault stop
0 Operation is based on the PA2_62 | Operation is Operation is based
(4th digit) setting. based on the on the PA2_62 (1st
1 Decelerates and stops based on Zﬁﬁ)—géﬂ(ﬁnd digit) setting.
Profile deceleration. 9 9
2 Decelerates and stops based on
Quick stop deceleration.
3 Decelerates and stops based on
Third torque limit
Index Name
6060H | Modes of operation
Sub Name Data type Access | PDO Default value | EEPROM
O0OH — INT8 rw Yes 0 No
Setting range
Set the control mode to be used for this object.
Begin operation after setting this object.
0: No mode
1: Profile position mode
3: Profile velocity mode
6: Homing mode
8: Cyclic synchronous position mode
9: Cyclic synchronous velocity mode
10: Cyclic synchronous torque mode
Other than above: Do not set.

CiA402 Drive Profiles 15-51



CHAPTER 15 APPENDIXES

Index Name
6061H | Modes of operation display
Sub Name Data type Access | PDO Default value | EEPROM
O00OH — INT8 ro Yes 0 No
Setting range
0: No mode
1: Profile position mode
3: Profile velocity mode
6: Homing mode
8: Cyclic synchronous position mode
9: Cyclic synchronous velocity mode
10: Cyclic synchronous torque mode
Index Name
6062H | Position demand value
Sub Name Data type Access PDO Default value | EEPROM
O0OH — INT32 ro Yes 0 No
Setting range
-2147483648 to 2147483647 units
Displays the internal position command value.
Index Name
6063H | Position actual value
Sub Name Data type Access PDO | Default value | EEPROM
OOH — INT32 ro Yes 0 No
Setting range
-2147483648 to 2147483647 pulses
Displays the internal feedback position in pulse units with the home position as 0.
Index Name
6064H | Position actual value
Sub Name Data type Access PDO | Default value | EEPROM
OOH — INT32 ro Yes 0 No
Setting range
-2147483648 to 2147483647 units
Displays the feedback position.
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Index Name

6065H | Following error window

Sub Name Data type Access PDO | Default value | EEPROM
00H — UINT32 rw No FFFFFFFFH | UINT32
Setting range

1 to 4294967295 units

Sets the Controlword (0x6040) Following Error (bit 13) detection value in CSP and PP
mode.

The servomotor will not run when the default value of 4294967295 is set, and therefore
this object should be used after setting to the desired value.

Index Name

6066H | Following error time out

Sub Name Data type Access PDO | Default value | EEPROM
00H — UINT16 rw No 0000H Yes
Setting range
0 to 1000 ms
Sets the Controlword (0x6040) Following Error (bit 13) detection time in CSP and PP
mode.

The Following Error will be 1 if the condition in which the position deviation exceeds the
Following error window (0x6065) setting value continues for the Following error timeout

(0x6066) time.
Index Name
6067H | Position window
Sub Name Data type Access PDO | Default value | EEPROM
OOH — UINT32 rw No 00000064H Yes

Setting range

1 to 2000000 units

Set the Controlword (0x6040) Target reached (bit 10) detection value in PP mode. If the distance from
the current position to the target position drops below this setting value, the value will be 1.
Furthermore, the following ALPHA?Y output signal (OUT signal) levels should also be set.
e Zero deviation range
Set the activation level for the "zero deviation" output signal (OUT signal).
The signal is turned on at position deviation within the reference value.
¢ In-position range

Set the deviation condition for the "in-position (INP)" output signal (OUT 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."
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However, conditions also apply to the completion of pulse elimination inside the servo amplifier when

performing a position control trial run in PP mode or HM mode.

B 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).

Refer to the following timing chart.

B Timing chart
A
Rotation speed
l Zero speed range
v > Time
‘/7]":_".:'{‘ A
N
Deviation
Position window (6067H)
> Time
Zero speed OFF ON
ON
Deviation zero OFF
<—?1 ON
Positioning OFF \
complete
Position window time (6068H)
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Index Name
6068H | Position window time
Sub Name Data type Access PDO | Default value | EEPROM
00H — UINT16 rw No 0000H Yes
Setting range
0 to 1000 ms
Set the judgment time until in-position [INP] is recognized.
Index Name
606BH | Velocity demand value
Sub Name Data type Access PDO | Default value | EEPROM
00H — INT32 ro Yes 0 No
Setting range
-2147483648 to 2147483647 unit/s
Displays the internal speed command value.
Index Name
606CH | Velocity actual value
Sub Name Data type Access PDO | Default value | EEPROM
00H — INT32 ro Yes 0 No
Setting range
-2147483648 to 2147483647 unit/s
Displays the motor feedback speed.
Index Name
6071H | Target torque
Sub Name Data type Access PDO | Default value | EEPROM
00H — INT16 rw Yes 0 No

Setting range

-350.0% to 350.0%

Adjust in 0.1% units with motor rated torque of 100% as the reference.
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Index Name
6074H | Torque demand
Sub Name Data type Access PDO | Default value | EEPROM
00H — INT16 ro Yes 0 No
Setting range
-350.0% to 350.0%
The value is output in 0.1% units with motor rated torque of 100% as the reference.
The value is the same as that for Torque actual value (6077H).
Index Name
6077H | Torque actual value
Sub Name Data type Access PDO | Default value | EEPROM
00H — INT16 ro Yes 0 No
Setting range
-350.0% to 350.0%
The value is output in 0.1% units with motor rated torque of 100% as the reference.
The value is the same as that for Torque demand (6074H).
Index Name
607AH | Target position
Sub Name Data type Access PDO | Default value | EEPROM
O0H — INT32 rw Yes 0 No
Setting range
-2147483648 to 2147483647
Set the absolute target position.
Index Name
607CH | Home offset
Sub Name Data type Access PDO | Default value | EEPROM
00H — INT32 rw No 0 Yes

Setting range

-2000000000 to +2000000000
Set an offset for the Homing Mode stop position.
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Index Name
607DH | Software position limit
Sub Name Data type Access | PDO | Default value | EEPROM
O0H Number of entries UINT8 ro No 02H No
Setting range
02H
Sub Name Data type Access | PDO | Default value | EEPROM
01H Min position limit INT32 rw No 2000000000 | Yes
Setting range
-2000000000 to 2000000000 unit
Sub Name Data type Access | PDO | Default value | EEPROM
02H Max position limit INT32 rw No -2000000000 | Yes
Setting range
-2000000000 to 2000000000 unit
Index Name
607FH | Max profile velocity
Sub Name Data type Access PDO | Default value | EEPROM
00H — UINT32 rw Yes 64000000H No
Setting range
0 to 2147483647 unit/s
Set the maximum speed. (This is common, regardless of the control mode.)
* Set PA2_56 to “1” when this object is enabled.
Index Name
6081H | Profile velocity
Sub Name Data type Access PDO Default value | EEPROM
O0H — UINT32 rw Yes 10AAAAABH No

Setting range

0 to 2147483647 unit/s
Set the operating speed in PP mode.
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Index Name
6083H | Profile acceleration
Sub Name Data type Access PDO Default value | EEPROM
OOH — UINT32 rw Yes 21555555H No
Setting range
0 to 2147483647 unit/s?
Set the acceleration during operation when in PP mode or PV mode.
Index Name
6084H | Profile deceleration
Sub Name Data type Access PDO Default value | EEPROM
OOH — UINT32 rw Yes 21555555H No
Setting range
0 to 2147483647 unit/s?
Set the deceleration during operation when in PP mode or PV mode.
(ﬁgt_é‘ e If Profile deceleration is assigne.d to the PDO, an une.xpe.cted o.peration may occur
S when the program at the host side stops, and so caution is advised.
Index Name
6085H | Quick stop deceleration
Sub Name Data type Access PDO Default value | EEPROM
O0H — UINT32 rw No 21555555H Yes

Setting range

0 to 2147483647 unit/s?

Set the deceleration when performing a rapid deceleration stop.

Set the deceleration time in deceleration units when bringing the motor to a decelerated stop with a

forced stop, etc.

The motor decelerates based on this parameter setting under the following conditions.

e When performing a forced stop (if Quick stop option code (605AH) set to deceleration stop with

Quick stop deceleration)

o When OT detected (if deceleration operation set for deceleration time with PA2_63)

e When function safety module SS1 function active (if servo amplifier SS1 sequence enabled with
PA4_11)

If the motor is decelerated based on the deceleration time following OT detection, take care not to

exceed the machine system range of motion.
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Index Name
608FH | Position encoder resolution
Sub Name Data type Access | PDO | Default value | EEPROM
O0H Number of entries UINT8 ro No 02H No
Setting range
02H
Sub Name Data type Access | PDO | Default value | EEPROM
01H Encoder increments UINT32 ro No 00000001H No
Setting range
By setting this parameter, the servomotor encoder resolution is set automatically.
Sub Name Data type Access | PDO | Default value | EEPROM
02H Motor revolutions UINT32 ro No 00000001H No
Setting range
This parameter is fixed at "1".
Index Name
6091H | Gear ratio
Sub Name Data type Access | PDO | Default value | EEPROM
00H Number of entries UINT8 ro No 02H No
Setting range
02H
Sub Name Data type Access | PDO | Default value | EEPROM
01H Motor revolutions UINT32 rw No 00000001H Yes
Setting range
1 to 67108864
Sub Name Data type Access | PDO | Default value | EEPROM
02H Shaft revolutions UINT32 rw No 00000001H Yes
Setting range
1 to 67108864
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This setting defines the relationship between the command unit amount and encoder pulse count.

The following equation is used to calculate.

[Motor revolutions / Shaft revolutions calculation formula]
Cancel down so that Motor revolutions/Shaft revolutions is an integer (67108864 or less).
(Mechanical system travel amount per servomotor revolution) Motor revolutions

x = (unit amount) *
Encoder pulse count* Shaft revolutions

* The unit amount is a value such as “1”, “0.1”,“0.01”, or “0.001”. Unit is expressed as [unif].
* The encoder pulse countis the value for “24 bits = 16777216 pulses”.
Motor revolutions Encoder pulse count

= % (unit amount)
Shaft revolutions (Mechanical system travel amount per servomotor revolution)

[Calculation example]
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 (24 bits) is 16777216 revolutions.

- -

[
(Mechanical system travel amount per servomotor revolution) Motor revolutions
x = (unit amount)
16777216 pulses/revolution Shaft revolutions
10 mm Motor revolutions
X = 1/100
16777216 pulses/revolution Shaft revolutions
Motor revolutions 16777216 pulses/revolution 2097152
= 1/100 x =
Shaft revolutions 10 mm 125

Consequently, the Motor revolutions will be 2097152, and Shaft revolutions will be 125.

If the mechanical system travel amount per 1 pulse =0.01 mm

servomotor revolution includes T, you can
| approximate to 355/113.
//"H-
(_Hint L‘ U L
N C g )

1,000 pulses = 10 mm (1 motor revolution)
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Index Name
6092H | Feed Constant
Sub Name Data type Access | PDO | Default value | EEPROM
O00OH Highest sub-index UINT8 ro No 02H No
supported
Setting range
02H
Sub Name Data type Access | PDO | Default value | EEPROM
01H Feed UINT32 ro No 00000001H No
Setting range
By setting this parameter, the same value as that for Encoder increments (608FH-01H) is
set automatically.
Sub Name Data type Access | PDO | Default value | EEPROM
02H Driving shaft revolutions UINT32 ro No 00000001H No
Setting range
This parameter is fixed at "1".
Index Name
6098H | Homing method
Sub Name Data type Access PDO Default value | EEPROM
O0H — INT8 rw No 0 Yes
Setting range
Select the homing (Homing mode) operation mode (method).
Internal parameters change based on this mode.
Index Name
6099H | Homing speeds
Sub Name Data type | Access | PDO | Default value | EEPROM
00H Number of entries UINT8 ro No 02H No
Setting range
02H
Sub Name Data type Access | PDO | Default value | EEPROM
01H Speed during search for UINT32 rw No 08555555H Yes
switch

Setting range

0 to 214783647 unit/s

Set the speed up to the point where operation changes to creep conditions when

performing homing.

CiA402 Drive Profiles

15-61




CHAPTER 15 APPENDIXES

Sub Name Data type | Access | PDO | Default value | EEPROM
02H Speed during search for zero | UINT32 rw No 00D55555H Yes
Setting range
0 to 214783647 unit/s
This is the creep speed when performing homing.
Index Name
609AH | Homing acceleration
Sub Name Data type Access PDO Default value | EEPROM
OO0H — UINT32 rw No 21555555H Yes
Setting range
0 to 2147483647 unit/s?
Set the acceleration and deceleration time when performing homing.
Index Name
60B8H | Touch probe function
Sub Name Data type Access PDO Default value | EEPROM
OOH — UINT16 rw Yes 0000H No
Setting range
Bit 0: Touch probe 1 switch -0: Disable Touch probe 1
-1: Enable Touch probe 1
Bit 1: Behavior of touch probe trigger -0: Maintain initial detection
-1: Update each time detected
Bit 2: Select touch probe 1 trigger -0: Touch probe 1 signal
-1: Z-phase input
Bit 3: Reserved *1
Bit 4: Touch probe 1 switch at rising edge -0: Disable
-1: Enable
Bit 5: Touch probe 1 switch at falling edge -0: Disable
-1: Enable
Bit 6-7: Reserved *1
Bit 8: Touch probe 2 switch -0: Disable Touch probe 2
-1: Enable Touch probe 2
Bit 9: Behavior of touch probe trigger -0: Maintain initial detection
-1: Update each time detected
Bit 10: Select touch probe 2 trigger -0: Touch probe 2 input
-1: Encoder Z-phase
Bit 11: Reserved *1
Bit 12: Touch probe 2 switch at positive edge -0: Disable
-1: Enable
Bit 13: Touch probe 2 switch at negative edge -0: Disable
-1: Enable

Bit 14, 15: Reserved *1
*1: Set this bit to “0”.
This sets touch probe function operation.
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Index Name
60B9H | Touch probe status
Sub Name Data type Access PDO Default value | EEPROM
O00OH — UINT16 ro Yes 0000H No
Setting range
Bit 0: Touch probe 1 switch -0: Disable Touch probe 1
-1: Enable Touch probe 1
Bit 1: Touch probe 1 positive edge -0: No detection
-1: Detection complete
Bit 2: Touch probe 1 negative edge -0: No detection

-1: Detection complete
Bit 3-7: Reserved *1

Bit 8: Touch probe 2 switch -0: Disable Touch probe 2
-1: Enable Touch probe 2
Bit 9: Touch probe 2 positive edge -0: No detection
-1: Detection complete
Bit 10: Touch probe 2 negative edge -0: No detection

-1: Detection complete
Bit 11 - 15 Reserved *1
*1: Do not use these bits.
This sets touch probe function operation.

Index Name
60BAH | Touch probe 1 positive position value

Sub Name Data type Access PDO Default value | EEPROM
O0H — INT32 ro Yes 0 No

Setting range

-2147483648 to 2147483647 unit
This is the Touch probe1 rising detection position.

Index Name

60BBH | Touch probe 1 negative position value

Sub Name Data type Access PDO Default value | EEPROM

O0H — INT32 ro Yes 0 No

Setting range

-2147483648 to 2147483647 unit
This is the Touch probe1 falling detection position.
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Index Name
60BCH | Touch probe 2 positive position value
Sub Name Data type Access PDO Default value | EEPROM
O0H — INT32 ro Yes 0 No
Setting range
-2147483648 to 2147483647 unit
This is the Touch probe?2 rising detection position.
Index Name
60BDH | Touch probe 2 negative position value
Sub Name Data type Access PDO Default value | EEPROM
O0H — INT32 ro Yes 0 No
Setting range
-2147483648 to 2147483647 unit
This is the Touch probe2 falling detection position.
Index Name
60C2H | Interpolation time period
Sub Name Data type Access | PDO | Default value | EEPROM
O0H Number of entries UINT8 ro No 02H No
Setting range
02H
Sub Name Data type Access | PDO | Default value | EEPROM
01H Interpolation time period UINT8 rw No 03H Yes
value
Setting range
0 to 255 *1*2
Sub Name Data type Access | PDO | Default value | EEPROM
02H Interpolation time index INT8 rw No -3 Yes

Setting range

-6 to -3 *1*2

*1: Any time value of 12 ms or higher will be regarded as 12 ms.

*2: This object is automatically set when in DC synchronous mode or PA2_92 # 0.

The command delay time is set with the following definitional equation.

Command delay time [s] = IntepolationTimePeriodValue x 1QfrerPolaionTimelndx)
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Index Name
60EOH | Positive torque limit value

Sub Name Data type Access PDO Default value | EEPROM
00H — UINT16 rw Yes ODACH No

Setting range
0.0% to 350.0%

Index Name
60E1H | Negative torque limit value

Sub Name Data type Access PDO Default value | EEPROM
00H — UINT16 rw Yes ODACH No

Setting range

0.0% to 350.0%

Adjust the Positive torque limit value and Negative torque limit value in 0.1% units with motor rated

torque of 100% as the reference. The definition of torque limit positive and negative is as follows.
The Positive torque limit value and Negative torque limit value settings are not enabled when the
product is shipped form the factory. When using the product, set PA2_57 (5002H-39H) to “1”.

A
CCW Torque
Positive Torque
CW Rotate Limit Value CCW Rotate
-
Negative Torque
Limit Value
CW Torque
Index Name
60E3H | Supported homing methods
Sub Name Data type | Access | PDO | Default value | EEPROM
OOH Number of entries UINT8 ro No 14H No
Setting range
14H
Sub Name Data type | Access | PDO Default value | EEPROM
01H 1st supported homing method INT8 ro No 1 No
Setting range
1: Homing based on -OT and Z-phase
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Sub Name Data type | Access | PDO Default value | EEPROM
02H 2nd supported homing method | INT8 ro No 2 No
Setting range
2: Homing based on +OT and Z-phase
Sub Name Data type | Access | PDO Default value | EEPROM
03H 3rd supported homing method INT8 ro No 3 Yes
Setting range
3: Homing 1 based on home position LS (positive logic) and Z-phase
Sub Name Data type | Access | PDO | Default value | EEPROM
04H 4th supported homing method INT8 ro No 4 Yes
Setting range
4: Homing 2 based on home position LS (positive logic) and Z-phase
Sub Name Data type | Access | PDO Default value | EEPROM
05H 5th supported homing method INT8 ro No 5 No
Setting range
5: Homing 1 based on home position LS (negative logic) and Z-phase
Sub Name Data type | Access | PDO Default value | EEPROM
06H 6th supported homing method INT8 ro No 6 No
Setting range
6: Homing 2 based on home position LS (negative logic) and Z-phase
Sub Name Data type | Access | PDO | Default value | EEPROM
07H 7th supported homing method INT8 ro No 7 No
Setting range
7: Homing - positive direction startup 1 based on +OT, home position LS, and Z-phase
Sub Name Data type | Access | PDO Default value | EEPROM
08H 8th supported homing method INT8 ro No 8 No
Setting range
8: Homing - positive direction startup 2 based on +OT, home position LS, and Z-phase
Sub Name Data type | Access | PDO | Default value | EEPROM
09H 9th supported homing method INT8 ro No 9 No
Setting range
9: Homing - positive direction startup 3 based on +OT, home position LS, and Z-phase
Sub Name Data type | Access | PDO Default value | EEPROM
OAH 10th supported homing method | INT8 ro No 10 No

Setting range

10: Homing - positive direction startup 4 based on +OT, home position LS, and Z-phase
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Sub Name Data type | Access | PDO Default value | EEPROM
0BH 11th supported homing method | INT8 ro No 11 No
Setting range
11: Homing - negative direction startup 1 based on -OT, home position LS, and Z-phase
Sub Name Data type | Access | PDO Default value | EEPROM
0CH 12th supported homing method | INT8 ro No 12 No
Setting range
12: Homing - negative direction startup 2 based on -OT, home position LS, and Z-phase
Sub Name Data type | Access | PDO Default value | EEPROM
ODH 13th supported homing method | INT8 ro No 13 No
Setting range
13: Homing - negative direction startup 3 based on -OT, home position LS, and Z-phase
Sub Name Data type | Access | PDO | Default value | EEPROM
OEH 14th supported homing method | INT8 ro No 14 No
Setting range
14: Homing - negative direction startup 4 based on -OT, home position LS, and Z-phase
Sub Name Data type | Access | PDO | Default value | EEPROM
OFH 15th supported homing method | INT8 ro No 19 No
Setting range
19: Homing 1 based on home position LS (positive logic)
Sub Name Data type | Access | PDO | Default value | EEPROM
10H 16th supported homing method | INT8 ro No 20 No
Setting range
20: Homing 2 based on home position LS (positive logic)
Sub Name Data type | Access | PDO | Default value | EEPROM
11H 17th supported homing method | INT8 ro No 33 No
Setting range
33: Homing (negative direction) based on Z-phase
Sub Name Data type | Access | PDO | Default value | EEPROM
12H 18th supported homing method | INT8 ro No 34 No
Setting range
34: Homing (positive direction) based on Z-phase
Sub Name Datatype | Access | PDO | Default value | EEPROM
13H 19th supported homing method | INT8 ro No 35 No

Setting range

35: Current position home position preset (old standard)
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Sub Name Data type | Access | PDO | Default value | EEPROM
14H 20th supported homing method | INT8 ro No 37 No
Setting range
37: Current position home position preset
Index Name
60E4H | Additional position actual value
Sub Name Data type | Access | PDO | Default value | EEPROM
O0H Number of entries UINT8 ro No 01H No
Setting range
01H
Sub Name Data type | Access | PDO | Default value | EEPROM
01H 1st additional position actual value | INT32 ro YES |0 No

Setting range

-2147483648 to 2147483647 unit
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Index Name
60E6H | Additional position encoder resolution
Sub Name Data type | Access | PDO | Default value | EEPROM
O0H Number of entries UINT8 ro No 01H No
Setting range
01H
Sub Name Data type | Access | PDO | Default value | EEPROM
01H 1st additional position encoder | UINT32 rw No 32768 Yes
resolution

Setting range

1to 16777216 pulse/rev

Set the resolution of the external encoder pulse as the resolution per revolution of the servo motor. If
the deceleration mechanism is in the device, compensate it by considering the reducer ratio.

(e.g) Reduction gear (1/15), Ball screw (Lead 10 [mm/rev]),
When using linear scale (1000 [pulse/mm] (4times))

60E6H-01H = Reduction ratio x Lead length x External encoder resolution

1
x10x%4x1000=2667 [pulse/rev]

15
Index Name
60F4H | Following error actual value
Sub Name Data type Access PDO Default value | EEPROM
00H — INT32 ro Yes 0 No
Setting range
Displays the position deviation.
-2147483648 to 2147483647 unit
Index Name
60FCH | Position demand internal value
Sub Name Data type Access PDO Default value | EEPROM
O0H — INT32 ro Yes 0 No
Setting range
Displays the internal position command value in pulse units with the home position as 0.
-2147483648 to 2147483647 pulse
Index Name
60FDH | Digital inputs
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Sub Name Data type Access PDO Default value | EEPROM
OOH — UINT32 ro Yes 00000000H No
Setting range
Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24
ouT12 | OUT11 | OUT10 OouT9 ouT8 ouT7 OuUT6 OuUT5
Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
EN2 EN1 CONT6 | CONT5 | CONT4 | CONT3 | CONT2 | CONT1
Bit 15 to bit 3 Bit 2 Bit 1 Bit 0
Reserved |Home [LS] +0OT -OT
Index Name
60FEH | Digital outputs
Sub Name Data type Access | PDO Default value | EEPROM
OOH Number of entries UINT8 ro No 0 No
Setting range
02H
Sub Name Data type Access | PDO Default value | EEPROM
01H Physical outputs UINT32 rw Yes 00000000H No
Setting range
Bit 31 to bit 18 Bit 17 Bit 16
Reserved Digital output 2 | Digital output 1
Bit 15 to bit 0
Reserved
*1: Use this object if performing OUT signal operations using EtherCAT.
When using this object, set “91 (Digital Output 1)” and “92 (Digital Output 2)” for
PA3 51 and PA3_52.
Sub Name Data type Access | PDO Default value | EEPROM
02H Bit mask UINT32 rw No 00030000H No

Setting range

The definition for bit position is the same as that for Physical outputs (60FE: 01).

0”.

Digital output is enabled while the Bitmask applicable bit is “1”, and disabled while the bit is
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e Example: If PA3_51 =91 (OUT1 signal set to Digital Output1)

Bit Mask (60FE:01) Physical output (60FE:01) OUTA1
00000000H 00000000H OFF
00010000H OFF
00010000H 00000000H OFF
00010000H ON
Index Name
60FFH | Target velocity
Sub Name Data type Access PDO Default value | EEPROM
00H — INT32 rw Yes 0 No

Setting range

-2147483648 to 2147483647 unit/s
Set the command speed in PV and CSV mode.

Index Name
6402H | Motor type

Sub Name Data type Access PDO Default value | EEPROM
00H — UINT16 ro No 0003H No

Setting range

0003H: PM synchronous motor
Displays the corresponding motor.

Index Name

6403H | Motor catalogue number

Sub Name Data type Access PDO Default value | EEPROM

OOH — VS ro No — No

Setting range

Indicates the applicable model type.

“ 13

GYS 50 D 7 - E * 2

Basic format Encoder

S: ultra—low inertia E: 24bit ABS
B: medium inertia N: 24bit INC
G: medium inertia
Series
Rated output D: 3000 r/pm Series
500: 0.05 kW C: 2000 r/pm Series
101: 0.1 kW B: 1500 r/pm Series

201: 0.2 kW
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Index

Name

6502H

Supported drive modes

Sub

Name

Data type

Access

PDO

Default value

EEPROM

00H

UINT32

ro

No

000003A5H

No

Setting range

Bit 0: PP
Bit 1: VL
Bit 2: PV
Bit 3: TQ

Bit 4: Reserved *1

Bit 5: HM
Bit 6: IP
Bit 7: CSP
Bit 8: CSV
Bit 9: CST

Bit 10 to bit 32: Reserved *1
*1: These bits are not used.
Displays control modes that can be used.
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15.2 Main Circuit Block Diagrams

Applicable models

RYTS500F7 to RYT401F7
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Applicable models

RYT751F7 to RYT502F7
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it Block Diagram

IFCUl

15.3 Control C

UipMm  19] “whH_‘<n_

uonenusje g Jo; GL Lvd

fouanbayy z o . Ivd

Uipm | Jo: ‘€L_Lvd

uonenuajpe | Ja 2. \Wd

O-—  fouenbay | so 127 Ivd
A + |losuco paads pue uopsod Joy
+ JUBJSUCD Bl Ja)ly 8nbIo1 65 LVd

uoipajep
paads

U0no8[es 6BUEB O ORBWOINE |d/d 16 LVd
19M8sqo anbio) PeoT 06~ Lvd
Z1UEISu0d

awiy uonesbajur dooj peads 199 Lvd
Zureb dooj peads 1G9~ Lvd
[RUEEITE

awiy uogeubajur dooj peads /6™ Lvd
| ureb dooj peads 195 Lvd
<Joysnipe peads>

Z uieb puemio} peed 29 Lvd
| ulef piemio) pasd 185" Lvd

uopoa}ep
uonisod

Jaywif uonelBajur doo| uolisod 68 LvVd
_ jJue}su0d
awy uoijesBajul dooj uoyisod 88~ Lvd
Z uebdooj uonisod 9~ Lvd

+ | uebdooj uogisod ‘G5~ Lvd
l_l <Jgysnlpe uoniso 4>

—O

Uopesuaduwoo
104 anhI0} UKL QUIANOD 66 Vdl
uopesusdwio uogoyy 10} 8BUe1 peads 76 L vd
<UOfesUB WD LOROL>

JUE}SUCO
aw Jay|yy anbuoy
I9POW /8 LVd

UO1}03[as JaAJasqo paads ‘Uoida|es
uope|no|eo anbio} [BPON 66 LVd

@pAp).

[(ones
OA Bluaul JO JuBIOW PEOT pL |V L]

<Uoje|Nojed [9pouw BruaU|>

|Jepow
+ lonuod

10400 uopisod

JuBISuUOO B

|O -t @ J0jureb

897 Lvd

» ++ uofele1800y

1uerol 200 Buidwep Buissaiddns uoneiqiA 98 L vd

€ ol enau; a0adyiom Buissouddns UoReIGIA 18| Vid

¢ Aouenbayy souBLOSa) uE Buissaiddns LoNeIIA 8| Vd
Z ones enaul e0edyiom Buisseuddns uonesain ‘€81 Vd

2 houanbayy soueu0Sa) QuE Buissaddns LonelqiA 28 | vd
| otjes efaur s0aKchom Buissaiddns uoneiqiA 18| vd

| kousnbeyy soueuosas que Buissaddns uogeiqiA 08 L Vol
0 oel enau 20idy oM Bussauddns uoneIAIA 6. LVd

0 Aouenbeyy soueuOse) ue Buissaiddns uoneiqiA 82| vd
(104100 UORRIqIA) UONE|NO[ED BPOLU BILBU|>

ssuodsel puewwod
uoysod 5 Lvd

JE}sUOO B

(onino-g 10y) soyy  —
ssed-Mmo7 76 L vd

uogouny Bujoows

awp onno-g obeone and pubteg

SUORNOABI 1eYS *HZ0-H 1609

Bumop 11571 vd £57LVd

010N :HL0-H 1609
<1eab owonoe >

puBWIWod
uonisod

15-75

it Block Diagram

Ircul

Control C



CHAPTER 15 APPENDIXES

15.4 Parameter List

B PA1_: Basic setting parameters

Power | Record of reference

No. Name supply value
02 |INC/ABS system selection O
04 |Rotation direction selection O
12 |Z-phase offset O

13 | Tuning mode selection —

14 |Load moment of inertia ratio —

15 |Auto tuning gain 1 —

16 |Auto tuning gain 2 —

20 |Easy tuning: stroke setting —

21 |Easy tuning: speed setting —

22 |Easy tuning: timer setting —

23 |Easy tuning: direction selection —

25 |Max. rotation speed (for position and speed control) —

26 |Max. rotation speed (for torque control) —

27 |Forward rotation torque limit —

28 |Reverse rotation torque limit —

29 |Speed coincidence range —

30 |Zero speed range —

37 |Acceleration time 1 —

38 |Deceleration time 1 —

41 |Manual feed speed 1/torque control speed limit 1 —

42 |Manual feed speed 2/torque control speed limit 2 —

43 |Manual feed speed 3/torque control speed limit 3 —

44 |Manual feed speed 4/torque control speed limit 4 —

45 |Manual feed speed 5/torque control speed limit 5 —

46 |Manual feed speed 6/torque control speed limit 6 —

47 |Manual feed speed 7/torque control speed limit 7 —
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® PA1_: Control gain and filter setting parameters
No. Name Power | Record of reference
supply value
51 [Moving average S-curve time —
52 |First order lag S-curve time constant —
53 | Command pulse smoothing function —
54 | Position command response time constant (Kpt) —
55 |[Position loop gain 1 —
56 |Speed loop gain 1 —
57 |Speed loop integration time constant 1 —
58 |Feed forward gain 1 —
59 | Torque filter time constant for position and speed control —
60 |Torque setting filter —
61 | Gain changing factor —
62 |Gain changing level —
63 |Gain changing time constant —
64 |Position loop gain 2 —
65 |Speed loop gain 2 —
66 |Speed loop integration time constant 2 —
67 |Feed forward gain 2 —
70 | Automatic notch selection —
71 | Notch filter 1 frequency —
72 | Notch filter 1 attenuation —
73 | Notch filter 1 width —
74 | Notch filter 2 frequency —
75 | Notch filter 2 attenuation —
76 | Notch filter 2 width —
77 |Vibration suppression function selection —
78 |Vibration suppressing anti resonance frequency 0 —
79 Vibration .supprejssing workpiece inertia ratio O (vibration .
suppressing antiresonant frequency)
80 |Vibration suppressing anti resonance frequency 1 —
81 Vibration .suppre.ssing workpiece inertia ratio 1 (vibration .
suppressing antiresonant frequency)
82 |Vibration suppressing anti resonance frequency 2 —
83 Vibration .suppre.ssing workpiece inertia ratio 2 (vibration .
suppressing antiresonant frequency)
84 |Vibration suppressing anti resonance frequency 3 —
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No.

Name

Power
supply

Record of reference
value

85

Vibration suppressing workpiece inertia ratio 3 (vibration
suppressing antiresonant frequency)

86

Vibration suppressing damping coefficient

87

Model torque filter time constant

88

Position loop integration time constant

89

Position loop integration limiter

90

Load torque observer

91

P/Pl automatic change selection

92

Friction compensation: speed range

93

Friction compensation: torque setting value

94

Torque filter setting mode

95

Model torque calculation selection, speed observer
selection

96

Speed limit gain for torque control
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B PA2_: Automatic operation setting parameters

CHAPTER 15 APPENDIXES

Power | Record of reference
No. Name
supply value
09 |Reverse traveling unit amount for homing —
14 |Home position shift unit amount —
Software OT selection/
25 e O
position command form

B PA2 : Extended function 1 setting parameters

No. Name Power | Record of reference
supply value
56 |Speed limit selection O
57 |Torque limit selection O
60 | Third torque limit value —
61 |When servo-on = OFF O
62 |Action sequence at alarm O
63 |Action sequence at main power supply OFF, OT detection O
64 |Brake holding time —
65 |Braking resistor selection O
66 |Speed control flying start selection O
67 |Alarm detection at undervoltage O
68 |Main power shutoff detection time O
69 | Deviation detection overflow value —
70 |Overload warning value —
72 |ID-Selector offset O
74 |Parameter write protection —
78 |Display transition at warning detection O
80 |Parameter in RAM 1 O
81 |Parameter in RAM 2 O
82 |Parameter in RAM 3 O
83 |Parameter in RAM 4 O
84 |Parameter in RAM 5 O
85 |Parameter in RAM 6 O
89 |Sequence test mode: mode selection O
90 |Sequence test mode: encoder bit selection O
91 |Position command delay time —
92 |EtherCAT extended function O
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B PA3_: Input terminal function setting parameters

No.

Name

Power
supply

Record of reference
value

01

CONT1 signal assignment

©)

02

CONT2 signal assignment

03

CONT3 signal assignment

04

CONT4 signal assignment

05

CONTS5 signal assignment

06

CONTG6 signal assignment

07

CONTY7 signal assignment

08

CONTS8 signal assignment

25

CONT signal inversion

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

Ol0O|O|O0O|O0O|O0O|O0|O|O0O|O|O|0O|0
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Output terminal function setting parameters
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No.

Name

Power
supply

Record of reference
value

51

OUT1 signal assignment

@)

52

OUT2 signal assignment

53

OUTS3 signal assignment

54

OUT4 signal assignment

55

OUTS5 signal assignment

56

OUT®6 signal assignment

57

OUTY7 signal assignment

58

OUTS8 signal assignment

59

OUT?9 signal assignment

60

OUT10 signal assignment

61

OUT11 signal assignment

62

OUT12 signal assignment

72

OUT signal inversion

Ol0|O0O|O0|]O|O|O|O|O|O|0O|0O

81

Monitor 1 signal assignment

82

Monitor 2 signal assignment

83

Monitor 1 scale

84

Monitor 1 offset

85

Monitor 2 scale

86

Monitor 2 offset

87

Monitor 1/2 output form

89

Feedback speed sampling time for monitor
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B PA4_: Extended function 2 setting parameters
No. Name Power | Record of reference
supply value
01 |Interference detection level —
02 |Interference detection return amount —
03 |Interference detection return speed —
04 |Interference detection LPF time constant —
05 |Interference detection HPF time constant —
06 |Interference detection selection —
10 |SEMI F47 support function selection O
11 |Functional safety body action selection O
12 |Functional safety SLS speed limit value —
21 |Torque control speed limit selection O
32 |Full-closed system setting O
35 |Full-closed LPF time-constant —
36 |External/motor deviation over detection value —
37 |External/motor deviation over forecast value —
38 |Frequency divider denominator for external/motor deviation —
monitor
51 |Notch filter 3: frequency —
52 |Notch filter 3: attenuation —
53 | Notch filter 3: width —
54 | Notch filter 4: frequency —
55 |Notch filter 4: attenuation —
56 |Notch filter 4: width —
57 |Notch filter 5: frequency —
58 |Notch filter 5: attenuation —
59 |Notch filter 5: width —
60 |Cogging torque compensation —
61 | Tuningless function selection O
62 | Tuningless level —
63 | Tuningless load level —
64 |New vibration suppressing control damping coefficient —
65 |New vibration suppressing control workpiece inertia ratio —
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15.5 Capacity Selection Calculation

15.5.1 Mechanical System Types

Mechanical systems driven by a variable speed motor generally include the following types.

Mechanism Features

Ball screw (direct coupling)

Used for relatively short distance, high—accuracy positioning.
The motor and ball screw are connected only via a coupling, and no play
is included.

Ball screw (geared)

A speed reducer is used to increase the torque transferred to the
mechanical system.
Compensation is required to counter gear backlash.

Rack & pinion

Used for positioning over relatively long distances (carrier drive, etc.)
Compensation is required to counter the 7T value contained in each
pinion rotation.

Timing belt (conveyor)

This type has a relatively large degree of freedom compared with the
chain, and is used mainly for light loads.

Compensation is required to counter the 7T value contained in the
travel distance for each pulley rotation.

Be aware of the following points when applying the servo system to a mechanical system.
(1) Reduction ratio
Use close to the rated speed of the motor to take advantage of the servomotor power. The
continuous output torque at maximum rotation speed is smaller than the rated torque.
(2) Pre-load torque
Rigidity increases by applying a pre-load to the ball screw, however, the load torque value
increases.
Refer to the ball screw specifications for friction torque caused by the pre-load.
(3) Holding torque
With lifting equipment, the servomotor continues to output holding power when stopped. 1 5

Use of a holding brake is recommended if time allows.
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Mechanism

Features

Chain drive

This type is used mainly for transfer lines, and requires
countermeasures to counter elongation of the chain itself. It is used
mainly for relatively large reduction ratios, and the traveling speed of the
mechanical system is low.

Feed roll

Material on a plate (band) is sandwiched between rollers and fed.

As the roller diameter is not accurately obtained, errors tend to occur
over long distances, requiring 7T compensation.

Sudden acceleration causes slippage, resulting in insufficient feed.

Table indexing

A sufficiently large reduction ratio is required due to the large moment
of inertia of the table.
The table rotation speed is low, and a worm gear is often used.

Spindle drive

Wire material windings result in greater moment of inertia, requiring a
sufficiently large reduction ratio.

To ensure a constant peripheral speed, a study must be conducted that
includes peripheral equipment.

B Approximate machine constants

Approximate friction

Material density

Mechanism Friction coefficient Material Density kg/m3
Rail and iron wheel |, - Copper 8.96x10°
(carrier and crane) Brass 8.54x10°
Linear guide Stainless steel 7.91x10°

Ball spline Iron 7.85x10°
Roller table 0.05100.2 Aluminum 2.710°

Roller system Polyacetals 1.43x10°
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Approximate mechanical

Mechanism Mechanical efficiency
Trapezoidal screw thread 0.5 to 0.8

Ball screw 0.9

Rack & pinion 0.8

Gear reducer 0.8t00.95
gt‘;rrrgngducer 0.510 0.7

(duting operation) 061008

Belt transmission 0.95

Chain transmission |0.9

Module
(Pitch circle diameter of gear)

(Number of teeth)

(Module) =

* Module
050750811522534567

* Metric gear

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

Capacity selection calculation is performed to obtain the servomotor capacity necessary for the
machine specifications (configuration).
ltems necessary for capacity selection calculation include the following.

e Load moment of inertia (mechanical system moment of inertia)

¢ Load torque (torque necessary to move the machine)

e Acceleration/deceleration time

e Operation profile
In general, there is no way to measure the mechanical system moment of inertia and load torque, 1 5

and therefore approximate values must be calculated based on the machine configuration.
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Use the procedure below to perform the capacity selection calculation.

Capacity selection flow chart

—

v

Calculate the moment of
inertia of the load

v

Calculate the load torque
T

A

A

Temporarily select the
motor capacity

v

Calculate the shortest acceleration/
deceleration time (calculate acceleration/
deceleration torque)

v

Create the torque pattern

v

Calculate the effective
torque

S

Yes

©) Y

Calculate the regenerative
power

Review machine specifications and
change the operation pattern

v

e

I

15-86 Capacity Selection Calculation

(1) Calculate the load moment of inertia
based on the machine configuration.

(2) Calculate the load torque based on the
machine configuration.

(3) Temporarily select the motor capacity.

(4) Verify the shortest
acceleration/deceleration time. If
the time is specified, calculate the
required acceleration/deceleration
torque.

(5) Create a torque profile based on the
operation profile.

(6) Calculate the effective torque based
on the torque profile.

(7) If the effective torque (Trms) is smaller
than the rated torque (TR), operation
can be performed with the specified
operation profile.

(8) Calculate the regenerative electric
power and, if necessary, select a
braking resistor.

(9) Review the machine specifications as
best as possible.



B Moment of inertia calculation
Shapes
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Conversion

Ball screw

2
1 BP
Ji= X —— 2
! W(zn 1o3>’< GL

W: Total weight of moving parts [kg]
BP: Screw lead [mm]
GL: Reduction ratio (no unit)

2
W D
Jo= 2
2 2 <1O3>XGL

W: Total weight of moving parts [kg]
D: Pinion diameter [mm]

Sprocket diameter [mm]

GL: Reduction ratio (no unit)

2

w D
Ja= 2
’ 4 <1os>x GL

W: Total weight of moving parts [kg]
D: Roll diameter [mm]
GL: Reduction ratio (no unit)

Rotating body and table drive  Obtain the moment of inertia for the sum of each shape.
Moment of inertia of body located at distance from
rotational axis (J 4)

2
Jo= [d + w< '-3>] x GLZ
10

J: Moment of inertia passing through body center of
gravity

W: Weight of body [kg]

L: Distance between body and rotational axis [mm]
GL: Reduction ratio (no unit)
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B | oad torque (TL.) calculation

Ball screw

(uW+F)x9.81 [ BP )

X GL
L 271N \10% )

M: Friction coefficient BP: Screw lead [mm]
W, W4: Weight of moving parts [kg]

W,: Weight of counterweight [kg]

GL: Reduction ratio (no unit) F: Thrust [kg]

((+1)W,—W,) x9. 81 BP
- Lifting (vertically) T= P — (103 ) x GL
: ; ((g—1)W,—W,) x9. 81 BP \
* Lowering (vertically) T = 27r1n 2 0° ) ¥ GL
. i _ ( W,—W,) X9. 81 [ BP
At stop (vertically) T = o \103) x GL

Conveyor, rack & pinion

W+F) x9. 81
\ T, = (u ) D, 13) x GL
Travel n 2 10

u: Friction coefficient D: Diameter [mm]

Moving part
weight W

Reduction
ratio GL

W, W4: Weight of moving parts [kg]
W,: Weight of counterweight [kg]

GL: Reduction ratio (no unit)

- Lifting (vertically) = (g +1)W,—W,) x9. 81 D, _1 < GL
L n 2 108
* Lowering (vertically) T= ((u —1)\/\7;1—W2) x9. 81 ( 2 N 1:)3 ) < aL
- At stop (verticall -
p( y) . ( v\:]1 W,) x9. 81 ( I:; y 11)3) < oL
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(1) Calculate the load moment of inertia (JL).
Calculate the load moment of inertia (JL) for the mechanical system converted to the motor shaft.
Calculate the moment of inertia of parts rotating (moving) together as the motor rotates, and obtain

the sum of all of these values.

(2) Calculate the load torque (TvL).

Calculate the load torque converted to the motor shaft.

(3) Temporarily select the motor capacity.

Select the motor capacity satisfying the following two conditions.

* Permissible load moment of inertia

JL=Jm % 100 (30) -evrererremeresees In case of slow travel under speed control
JLSIM X 30 (10) rrrrrrmrerreeees In case of positioning under position control
JLSIM X A0 (5) srerrrrrrrrreeeee In case of frequent positioning

(Guideline: Starting and stopping once every 0.5 seconds or
more)
Values in () parentheses indicate operation with the GYG motor.
* Load torque

TLSTRX 0.9 rrrerrrrrrrrrrreeees 0.9 indicates a typical safety factor.

(4) Calculate the shortest acceleration/deceleration time (calculate the acceleration/deceleration
torque).
Verify the shortest acceleration/deceleration taking load conditions into consideration. If the

acceleration/deceleration time has been specified, calculate the acceleration/deceleration torque.

» Shortest acceleration/deceleration time
(Jm + JL) x 21 % (N1- No)
60 (Tac- TL)

tac =

* Acceleration/deceleration torque

(Jm + Ju) x 21 % (N1- No)
Tac= +TL
60 (tac)

tac: Acceleration/deceleration time [s]

Jum: Servomotor moment of inertia [kgm?]

Ji: Load moment of inertia converted to motor shaft [kgm?]
T.: Load torque converted to motor shaft [N-m]

Tac: Acceleration/deceleration torque [N-m]

Ni: Rotation speed after speed change [r/min]

No: Rotation speed before speed change [r/min]
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(5) Create a torque profile.

Create an output torque profile based on the operation profile.

* Operation profile

A

Travel
speed
> Time
* Torque pmofile
Output Tac : Acceleration torque
torque | 1 Cte |t
T, : Load torque
> Time
tAC t|_
Toc : Deceleration torque
tcyc

A

»

(6) Calculate the effective torque (Trms).

Calculate the effective torque for each cycle of the operation profile.

/\/ (Tac? x tac) + (T2 x t) + (Toc? % toc)
Trms =

teve

This is the value obtained by taking the product of the square of each output torque multiplied by

the output time and dividing it by the time for each cycle, and obtaining the square root of the result.

(7) Tms £ Tr
If the effective torque is equal to or lower than the rated torque, continuous operation is possible

with the specified operation profile.
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(8) Calculate the regenerative electric power.
Regenerative operation is generally performed under the following conditions.
Horizontal feed: during deceleration

Vertical feed: during constant speed feed or while decelerating when lowering

Regenerative electric power during deceleration (P1)
P1 [W] = (211/60) x Toc [N-m] x N1 r/min] x (1 /2)

Lowering at constant feedrate (P2)
P2 [W] = (211/60) x Toc [N-m] % N+ [r/min]

Calculate the average regenerative electric power (P) for each operation profile cycle, and ensure
that it is below the braking resistor capacity.

If not, an external braking resistor will be required.

(9) Review the operation profile and mechanical configuration.
If Trms exceeds Tr, review the following items.
- Increase the acceleration/deceleration time a little within the permissible range.
- Increase the operation frequency (cycle time for 1 cycle).
- If the rotation speed allows, increase the reduction ratio.
+ Increase the motor capacity.
- If stopping lifting equipment for long periods of time, employ a mechanical brake.
- If performing high-frequency operation, increase the reduction ratio as much as possible, and

reduce the moment of inertia.

15.5.3 Capacity Selection Calculation Example

B Machine configuration

Reduction ratio of 1/1 (direct coupling)

— = X B — ==

servomotor

Screw pitch 10 [mm], transfer weight 20 [kg], thrust 0 [kg] (none)
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(1) Max. travel speed (v)
With reduction ratio of 1/1, and motor shaft rotation speed of 3000 [r/min]

v = (3000/60) x 10 x (1/1) = 500 [mm/s]

(2) Load moment of inertia converted to motor shaft (J.)

A screw (J1) with diameter of $20 and length of 500 [mm] is assumed.
4

P L D1
Ji= e —_— D — xGL2
32 1000 1000

4
T % 7.85 x 102 500 20
x (1/1)2
32 1000 1000

0.6 x 104 [kg/m?]

A moving part (J2) with transfer weight of 20 [kg] is assumed.

2

1 BP |
Jo = w [ x (GL)?
om 1000 |
2
1 10
= 20 [ x (1/1)2
o1 1000

= 0.5 x 10 [kg/m?]

J= 1.1 x 10 [kg/m?]

(3) Load torque converted to motor shaft [TL]

A transfer weight of 20 [k], friction coefficient (u) of 0.1, and machine efficiency (n) of 0.9 are

assumed.
(W + F) x 9.81 BP |
T|_ = x GL
21 1000

(0.1 x 20 + 0) x 9.81 10 |

_ x (1/1)
211 % 0.9 1000 |

= 0.03 [N-m]
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(4) Capacity selection conditions

TL<Trx0.9
JL £ Jm % 5 (high-frequency feed)

TL=0.03 [N'm]
Ju= 1.1 x 104 [kg/m?]

(5) Temporary selection
GYS201D7-HB2 (0.2 [kW]) is obtained based on the capacity selection conditions.
(Jm =0.135 x 10 [kg/m?], Tr = 0.637 [N-m], Tac = 1.91 [N-m])

(5) Shortest acceleration/deceleration time (tac)
(UM +Ju) x 2 x N
60 (Tac - To)

tac =

(0.135 x 10 + 1.1 x 104) x 21 x 3000
60 (1.91 - 0.03)

=0.021 [s]

Acceleration/deceleration torque at acceleration/deceleration time of 0.05 seconds

(Um+Jd) x2mx N
Tac = +TL
60 (tac)

(0.135 x 104 + 1.1 x 104) x 21 x 3000
= +0.03
60 x 0.05

0.78 [N-m]
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(7) Operation profile

500 [mm/s]
Speed
50 [mm]
Time
0.05 0.05 0.05
Torque 0.78
0.03 )
Time
0.78

This is the profile used for capacity selection. An operation time per cycle of 0.5 seconds is

assumed.

(8) Effective torque (Trms)

This is the time-average for output torque.

Tac? % ta+ T2 x t + Tpc? x tg
Trms =
teye
(0.782 x 0.05) x 2 + (0.03? x 0.05) x 1
0.5

= 0.25 [N-m]

As the result is equal to or lower than the rated torque for the GYS201D7-HB2 type, operation can

be continued with the specified profile.

(9) Selection result
Servomotor: GYS201D7-HB2 (0.2 [kW])
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(10) Regenerative electric power

Regenerative electric power is returned during deceleration.
P1[W] = (211/60) x T [N-m] x N [r/min] x (1/2)

= (2m/60) x 0.78 x 3000 x (1/2)

=123 [W]

Average regenerative electric power for 1 cycle of operation
P = (123 x 0.05)/0.5
= 12.3 [W]
The RYT201D7 type servo amplifier is not equipped with a built-in braking resistor.

Use the following procedure to determine whether a braking resistor is required.

[1] Obtain the amount of energy (Ec) held by the mechanical system during deceleration.

1
EG = 2— (JM + JL) . (2'|'|'N/60)2

1 21 x 3000
= —— (0.135x 104+ 1.1 x 104) -
2 60

6.1 [J]

[2] Calculate the amount of energy (EL) consumed by the load torque.

EL = (2m/60) x TLx N x tpoc x (1/2)
= (2m/60) x 0.03 x 3000 x 0.05 % (1/2)
=0.24 [J]
[3] Calculate the amount of energy (Em) consumed by the servomotor coil.
Em =3 % (RxI2) x tpc
=3 x R x ((Toc/Tr x Ir)?) % toc
=3 x 2.3 x ((0.78/0.637 x 1.5)2) x 0.05
=1.2[J]

GYS201D7-HB2 type phase resistance: 2.3 [Q]
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Calculate the energy (Es) that can be absorbed by the servo amplifier.

—_

Es= 5 C (Vos? - Vbc2)
1
= (300 x 10°6) x (3902 - (200 x \2)?)
=10.8 [J]

* DC intermediate capacitor (RYT201): 300 [uF], power supply voltage: 200 [V] (effective
value)

* The capacitor for a servo amplifier of 0.2 [kW] or smaller is 300 [uF].

« Vps: DB transistor ON level (390 [V]), Voc: DC intermediate voltage (200 x V2 [V])

The amount of energy that can be processed by the mechanical system, servo amplifier and
servomotor is:
EL+EM+Es=024+12+108=12.2[J]

As Ec = 6.1 [J], no external braking resistor is required.
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. Capacity Rated Phase Moment of inertia | Capacitor capacity
Series [KW] current |resistance 10 [kg/m?] [UF]
(A €] J i
0.05 4.7 0.0192
0.85
0.1 7.8 0.0371 440
0.2 1.5 2.3 0.135
0.4 2.7 1.1 0.246 720
0.75 4.8 0.36 0.853 940
GYS 1.0 7.1 0.35 1.73 1360
1.5 9.6 0.25 2.37
2.0 12.6 0.19 3.01 2,040
3.0 18 0.07 8.32 2,400
4.0 24 0.05 10.8 4,000
5.0 30 0.05 12.8 4,000
. Capacity Rated P_hase Moment of inertia | Capacitor capacity
Series [KW] current |resistance 104 [kg/m?] [UF]
(A] [Q]
GYG 1.0 4.7 0.54 11.8 1,360
2000 r/min 1.5 7.1 0.25 17.8 2,040
GYG 0.85 54 0.54 11.8 1,360
1500 r/min 1.3 10.1 0.25 17.8 2,040
. Capacity Rated P_hase Moment of inertia | Capacitor capacity
Series [KW] current |resistance 104 [kg/m?] [UF]
(A €] J i
0.2 1.4 3.5 0.33 440
GYB 0.4 2.7 1.8 0.57 660
0.75 4.9 0.5 1.53 1,360
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Print date Index Revision details
December 2018 None First release
October 2019 a Capacity increased (up to 5 kW)
August 2020 b Full-closed function added
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15.7 Product Warranty

i: Please take the following items into consideration when placing your order.

When requesting an estimate and placing your orders for the preducts 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 10 and the place where they can be used, elc,, 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 adeguate 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, elc., have an effect on product life, this warranty
period may not apply.

(3) Furthermare, the warranty period for parts restored by Fuji 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 deliverad,
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, ete. which are not specified in the catalog,
operation manual, specifications or ather relevant documents.

2) The breakdown was caused by the product other than the purchased or delivered Fuji's product.

3) The breakdown was caused by the proeduct other than Fujl's preduct, 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 resulls from using such a program.

5) The breakdown was caused by modifications or repairs affected by a party other than Fuji Electric.

6) The breakdown was caused by improper maintenance or replacement using consumables, ete. specified in the operation manual or catalog, elc.

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 comparny's responsibility, such as lightning or other disaster,

{2) Furthermaore, the warranty specified herein shall be imited 1o the purchased or delivered product alone,

(3) Tha upper limit for the warranty range shall ba as specified in itern (1) above and any damages (damage o 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

Az 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 1o assume the burden for charges levied in
accordance with this company's fee schadule.

2. Exclusion of Liability for Loss of Opportunity, etc.
Hegardless of whether a breakdown acours dlll‘il'lg or after the free of charge ‘warranty period, this COMmpany shall not be liable for any loss of
nppm'runily, loss of profits, or damageﬁ arising fram npp.eial circumsatances, ﬁéf‘:dr’u‘!ﬁry damages, accident cnmpemnrion 1o anather COMPAny, or
damages 1o praducts ather than this company'f. products, whether taresean or not hy' this company, which this company is not be responsible for
causing.

3. 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 whan the production stop eocurs. In addition, we will continue to supply the spare paris reguired 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 thase parts, there may be cases where it is difficult to provide repairs or
supply spare parts even within this T-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 1o and
ransferred to the customer and this company shall not be responsible for local adjustments or trial operation,

. Service Contents
The cost of purchased and delivered preducts does not include the cost of dispatching engineers or service costs. Depending on the request, these
can be discussed separately.

&

6. Applicable Scope of Service
Please inquiry the supplier or Fuji Electric China for details of above,
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/\ 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.

Fuiji Electric Co.,Ltd.

Gate City Ohsaki, East Tower, 11-2,

Osaki 1-chome, Shinagawa-ku,

Tokyo 141-0032, Japan

Phone: +81-3-5435-7066 Fax: +81-3-5435-7475
URL: www.fujielectric.com/

Information in this catalog is subject to change without notice. 2020-08 (H20b/A19) CM 00 FOLS
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