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This manual is "User's Manual for Fuji AC Servo System ALPHA5 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 Fuji AC servomotor (GY[I Series)

ING-SI47-0863-JE

Operation manual
Servo amplifier | Fuji AC servo ALPHAS Series INR-S147-1126-JE
servo amplifier (RYTOOOD (C/B)-00)

The target model of this manual is shown below.

Device Model

Servomotor GYSOOODs-*** or GYCOOODS-*** or GYGOOOIC (B) 5-***

Servo amplifier | RYTOOOD (C/B)-vvO

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

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

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 may be different from the appearance of the product you purchased.

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

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

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

product.

Reference items helpful for operation and data entry of the servomotor or servo amplifier

(Note Negligence of description shown with this sign will undermine the true performance of the
(Hmt 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

medium injuries or material losses may be caused.

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

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

(2) Graphic symbols

Graphic symbols are used when necessary.

Graphic
symbol

@ Do not touch % Make sure to make grounding

@ Do not disassemble
Notice of general
prohibition

Graphic

symbol Meaning

Meaning
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B Precautions on use

/\ WARNING

¢ Do not touch the inside of the servo amplifier.
There is a risk of electric shock.
* Make sure to ground the grounding terminal of the servo amplifier and servomotor.
There is a risk of electric shock.
¢ Before performing wiring or inspection, turn the power off and wait for at least five minutes, and
check that the charge LED is unlit.
There is a risk of electric shock.
¢ 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.

/\ CAUTION

¢ Use the servomotor and servo amplifier in a designated set.
It might cause fire and 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 assembily, affix a "hot" caution label.

e |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.
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B Precautions on storage

/\ 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

/\ 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.
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B Precautions on installation

/\ 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.

Safety Precautions 0-5




CHAPTER O INTRODUCTION

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.

* 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.

¢ |nstall 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

/\ 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.

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

/\ 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 (enacted in January 1995), EMC directive (enacted in January 1996), and low
voltage directive (enacted in January 1997) and affix a CE mark (CE marking) on the product sold in
EU member countries. Machines and devices housing the servo system are subjected to CE
marking.

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

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

B Compliance with RoHS directive

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

This servo system is compliant with the RoHS directive.

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

B Service life of EEPROM

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

¢ Parameter editing

¢ Position preset of absolute position system

¢ Batch transfer of parameters

Safety Precautions 0-9
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0.2 Outline of System

ALPHA 5 Series is an AC servo system that supports various host interfaces and realizes the best

motion control for the target machine.

0.2.1 Servomotor

The variation of the servomotor includes three types: slim type (GYS), cubic type (GYC) and medium
inertia type (GYG). Each type is provided with the INC-only 20-bit encoder model and the common ABS
/ INC 18-bit encoder model.

Servomotor type

Model Rated speed Power Rated oqtput Protective Encoder Type
(max. speed) supply capacity Without With constructon
brake brake
18-bit ABS/INC GYS***D5-HB2(-B) *2
200V 11 types
3000¢/min Seras | G0t ETIN o o IP67 *1
0.75kW or less:
6000r/min 20-bit INC GYS***D5-RB2(-B) *2
1.0kW or more:
= ¢ 5000r/min
GYS motor
Itra-low inerti
Ultrarlow inertia 100V | 4types ° PY ey~ | 18bItABSING | GYS**D5-HBG(-B) 2
series | 0.05 to 0.375kW 20-bit INC GYS***D5-RB6(-B) *2
3000r/min 18-bit ABS/INC | GYC***D5-HB2(-B) *2
0.75kW or less:
200V 7 types
6000rmin || Series | 0.1 10 2.0kW () ® | Pe7-
A A 1.0kW or more:
GYC m;tor 5000r/min 20-bit INC GYC***D5-RB2(-B) *2
Low inertia
18-bit ABS/INC GYG***C5-HB2(-B) *2
2000r/min 200V 5 types .
(3000r/min) | Seties | 0.5 to 2.0kW L o LET
20-bit INC GYG***C5-RB2(-B) *2
18-bit ABS/INC GYG***B5-HB2(-B) *2
’ 3 types
1500r/min 200V
. V| 05,0485, o o IP67 *1
(3000r/min) series 1.3KW
GYG umotor 20-bit INC GYG**B5-RB2(-B) *2
Middle inertia

*1: Except for shaft-through part (and connectors for GYS and GYC motors of 0.75 kW or less).

*2: Models with a brake has "-B" at the end.
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Three types of servo amplifiers are provided: general-purpose interface type (VV), high-speed serial
bus type (VS) and positioning type (LS). (The positioning type and high-speed serial bus type are
compatible with our SX bus.)

Model

Command interface

Control mode

Pulse/
analog

Di/Do

Modbus
-RTU

SX bus

Positioning

Position| Speed

Torque

Power
supply

Capacity

Type

Applicable
motor
series

General-purpose
interface

vV
type

Single-
phase or
3-phase
200 to
240 VAC

0.05to
0.75kW

3-phase
200 to
240 VAC

0.85to
5.0kW

RYT**[J5-VV2

GYS
GYC
GYG

Single-
phase
100 to
120 VAC

0.05to
0.375kW

RYT***[J5-VV6

GYS

High speed serial bus
(SX bus)

VS
type

Single-
phase or
3-phase
200 to
240 VAC

0.05 to
0.75kW

LS
type

3-phase
200 to
240 VAC

0.85to
5.0kW

RYT**[05-VS2
RYT**[J5-LS2

GYS
GYC
GYG

Single-
phase
100 to
120 VAC

0.05 to
0.375kW

RYT***J5-VS6
RYT***[J5-LS6

GYS

Outline of System 0-11
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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

FS AC SERVO MOTOR (€

TYPE GYS201D5-HB2

200 W | 064 Nm| 200 Hz | 3000 min”

92V 1.8 A|  st]ins. B(FDOIMB)

SER.NO 6427751022

Fuji Electric

'YM539189-1

FA

JAPAN

GYS500D5-HB2-8B

Model Nomenclature

Code [Basic type] Q \; Code [Brake]
GYS | Slim type (Ultra-low inertia) Blank Not provided
GYC Cubic type (Low inertia) B Provided
GYG Middle inertia type
Code [Input voltage]
Code [Rated output] 2 3-phase 200 VAC
500 50%10°=0.05kW 6 Single-phase 100 VAC
101 10x10'=0.1TkW
201 20x10'=0.2kW : Applicable motor
401 | 40x10'=0.4kW, 0.375kW Code | [Oil seal/shaft] [Gys GYC,
501 50x 10'=0.5kW e i
Ithout an oll seal,
751 75x10'=0.75kW A straight shaft A(*O)
851 85x10'=0.85kW with a key
2_ Without an oil seal,
102 10x10°=1.0kW B straight shaft (@]
132 13%x10%=1.3kW without a key
152 15x10°=1.5kW Without an oil seal, o
202 20x 10°=2.0kW Py L
302 30x10°=3.0kW With an oil seal,
402 40x10°=4.0kW E straight shaft A
- with a key
502 50x10°=5.0kW - -
With an oil seal,
F straight shaft A
without a key
Code [Rated speed] With an oil seal.
D 3000r/min series G _tsﬁtrailgm sthaft 4 A
C 2000r/min series W' X0y, appe .
- " O: Standard item  O: Semi-standard item
B 1500r/min series A Made-to-order item
* Applicable with GYS and GYC motors of 0.1kW or less
Code [Order of development] Code [EEsaa]
° ° H 18-bit ABS/INC
R 20-bit INC
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0.3.2 Servo Amplifier

INTRODUCTION

The model and serial number are also marked on the front panel of the main body of the servo

amplifier.

o

TYPE RYT401D5-VS2

SOURCE 1PH/3PH 200-230V 500r60Hz

OUTPUT 3PH 400W

SER. 693081A0021

Fuji Electric FA

JAPAN

RYT 500 D5 -V S 2

I I

Code [Input voltage]

2 3-phase 200 VAC

6 Single-phase 100 VAC
Code [Upper interface]

S SX bus

v General-purpose interface

(pulse, analog voltage)

Code [Major functions]

\ Position, speed and torque control

Built-in positioning function

Code [Basic type]
RYT ALPHAS series
Code [Applicable motor output]
500 50%10°=0.05kW
101 10x10'=0.1kW
201 20x10'=0.2kW
401 40x10'=0.4kW, 0.375kW
501 50%10'=0.5kW
751 75%10'=0.75kW
851 85X 10'=0.85kW
102 10%x10°=1.0kW
132 13%x10°=1.3kW
152 15x10°=1.5kW
202 20x10°=2.0kW
302 30x10°=3.0kW
402 40x10°=4.0kW
502 50%10°=5.0kW
Code [Series]
D 3000r/min series
C 2000r/min series
B 1500r/min series
Code [Order of development]
5 5

Model Nomenclature
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0.4 Combination between Servomotor and Servo
Amoplifier

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

Do not use in other sets.

0.4.1 VV Type
Motor Rated rotation Capacity -
odel [srmeri Motor model W] Servo amplifier model Frame
GYS500D5-1[12(6)-(B) 0.05 |RYT500D5-VV2, VV6 1
GYS101D5-1112(6)-(B) 0.1 RYT101D5-VV2, VV6 1
GYS201D5-1112(6)-(B) 0.2 RYT201D5-VV2, VV6 1
GYS401D5-1016-(B) 0.375 |RYT401D5-VV6 2
GYS401D5-1012-(B) 0.4 RYT401D5-VV2 2
GYS751D5-1012-(B) 0.75 |RYT751D5-VV2 3
eYs 3000 GYS102D5-1012-(B) 1.0 RYT102D5-VV2 4
GYS152D5-[112-(B) 1.5 RYT152D5-VV2 4
GYS202D5-[12-(B) 20 RYT202D5-VV2 5
GYS302D5-[12-(B) 3.0 RYT302D5-VV2 5
GYS402D5-[112-(B) 4.0 RYT402D5-VV2 6
GYS502D5-[112-(B) 5.0 RYT502D5-VV2 6
GYC101D5-[112-(B) 0.1 RYT101D5-VV2 1
GYC201D5-[112-(B) 0.2 RYT201D5-VV2 1
GYC401D5-[1012-(B) 0.4 RYT401D5-VV2 2
GYC 3000 GYC751D5-[112-(B) 0.75 |RYT751D5-VV2 3
GYC102D5-[1[12-(B) 1.0 RYT102D5-VV2 4
GYC152D5-[1[12-(B) 1.5 RYT152D5-VV2 4
GYC202D5-[112-(B) 2.0 RYT202D5-VV2 5
GYG501C5-12-(B) 0.5 RYT501C5-VV2 3
GYG751C5-]2-(B) 0.75 |RYT751C5-VV2 3
2000 GYG102C5-[1]2-(B) 1.0 RYT102C5-VV2 4
GYG152C5-[1012-(B) 15 RYT152C5-VV2 5
ceve GYG202C5-[1012-(B) 2.0 RYT202C5-VV2 5
GYG501B5-1[12-(B) 0.5 RYT501B5-VV2 3
1500 GYG851B5-1[12-(B) 0.85 |RYT851B5-VV2 4
GYG132B5-[1[12-(B) 1.3 RYT132B5-VV2 5

Motor=[1[12, amplifier=VV2: power supply voltage 200V
Motor=[1[16, amplifier=VV6: power supply voltage 100V

0-14 Combination between Servomotor and Servo Amplifier
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CHAPTER 1 INSTALLATION

1.1 Servomotor

1.1.1 Storage Environment

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

state without power distribution.

ltem Environmental condition

Ambient temperature [-20 [°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.

ltem Environmental condition

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

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

Atmospheric pressure |70 [kPa] to 106 [kPa]

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 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.

¢ |nstall at a place advantageous for inspection and cleaning.

¢ Install at a place with less vibration.

¢ Do not install in an airtight environment.

1-2 Servomotor
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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)

PSSNNSSNY

ASSNNSSNY Qgg///

1.1.4 Water Proof and QOil Proof Properties

® The servomotor itself has resistance against splashes in relatively

small amount. However, the shaft-through part is not water proof Cover
or oil proof. Take mechanical protective measures to block entry
) Servomotor
of water and oil.
¢ Install a cover in environments susceptible to much water, oil or i |
oil mist. 2

.
)

* Do not operate with cables immersed in oil.

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

¢ To install the servomotor horizontally, install so that the
servomotor cables face down.
To install the servomotor vertically or at an oblique direction, route Oil
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.

=

f

Cable 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

® |n 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
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1.1.7 Assembling Accuracy
The assembling accuracy of the servomotor is shown below.
Unit: [mm]
Runout at shaft Misalignment Perpendicularity of
Servomotor model
end (flange) flange face
GysOOoDs
GYCOOOD5 Within 0.02 Within 0.06 Within 0.08
GgycOOdms
Runout at shaft end Misalignment Perpendicularity of

flange face

Servomotor
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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 Sﬂf:’::;’ttzgzt Rac{ial load (Fr)
FriN] FsIN] LR[mm] =) | l

GYS500D5-C1B2(6) 127 19 25 == <« Thrust
GYS101D5-[1B2(6) 127 19 25 T ] '(C;ZC)’
GYS201D5-01B2(6) | 264 58 30  Servomotor at the
GYS401D5-01B2(6) | 264 58 30 shaft end (LR)

GYS751D5-[1B2 676 147 40

GYS102D5-C1B2 637 107 45

GYS152D5-C1B2 637 107 45

GYS202D5-[1B2 637 107 45

GYS302D5-[1B2 921 166 63

GYS402D5-[1B2 921 166 63

GYS502D5-[1B2 921 166 63

GYC101D5-C1B2 107 19 25

GYC201D5-[1B2 235 39 30

GYC401D5-[1B2 235 39 30

GYC751D5-C1B2 460 88 40

GYC102D5-[1B2 646 127 58

GYC152D5-[1B2 803 137 58

GYC202D5-[1B2 803 137 58

GYG501C5-C1B2 400 253 55

GYG751C5-01B2 400 253 55

GYG102C5-01B2 510 253 55

GYG152C5-C1B2 510 253 55

GYG202C5-[1B2 510 253 55

GYG501B5-[1B2 449 253 58

GYG851B5-[1B2 449 253 58

GYG132B5-[1B2 575 253 58

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

¢ Brake noise
The brake lining may issue chattering noise during operation of the motor equipped with a brake. As

it is caused by brake structure and is not abnormal, the noise will not effect functional operation.

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

Servomotor 1-7
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1.2 Servo Amplifier

1.2.1 Storage Environment

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

the state without power distribution.

Item Environmental condition

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

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

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

Location and direct sunshine

Atmospheric pressure | 70 [kPa] to 106 [kPa]

Vibration / impact  |4.9 [m/s?]/19.6 [m/s?]

1.2.2 Operating Environment

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

ltem Environmental condition

Ambient temperature |-10 [°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,
corrosive gases and direct sunshine

Vibration 4.9 [m/s?]

Location

Observe the following when operating.

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

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

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

¢ Install at a place with less vibration.

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

(1) Install the servo amplifier vertically to the ground so that the "ALPHAS" [ —
AN . —p | [frmae]
characters (see the arrow in the figure on the right) on the front panel of
the servo amplifier is horizontal.

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

Natural convection, air
tight structure
(totally enclosed type)

Air purge

Forced ventilation

Heat exchanger

! Servo
amplifier|
|

~]

P

Servo
amplifier

Intake
air

Exhaust
877_7_7” "l)air

Servo
amplifier

Intake

Servo
amplifier

Exhaust
7 air

Intake

(3) 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 freq

uency.

Servo Amplifier 1-9
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(4) To improve air convection, reserve a clearance indicated in the diagram below between servo
amplifiers or a distance to the peripheral equipment.

NN

50[mm] or more

Fa

(arrnms) | |[Acemrs) | @l =)
10[mm] or 0 ew O 0 e O 1
more = O B4 b OF

10[mm] or more

7

///////////W

7

= @ 5
=
e

a
O

5[mm] or more

I

74

40[mm] or more¢

A nasy

1.2.4 Depth of Control Panel

Reserve 80 [mm] or a wider space in front of the servo amplifier which is connected with sequence 1/0

cables and encoder cable.

[P
Main power Hanand
connector \
f{@} i |y
Sequence > - i
cable J U
OHHAH :
gt e | | U Hhy
/V b ugt
Encoder \
cable |
! |
i i Amplifier depth
| [ -
80
:<—>|
[}
| |

Unit : [mm]
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2.1 Configuration

2.1.1 Part Name

All wiring of the servo amplifier of 0.75 [kW] or less is connected via connectors.

B Servomotor n
GYS/GYC type 0.75kW or
less :I
| H
Encoder cable Motor power cable
(Lead 300 [mm]) (Lead 300 [mm])

B Servo amplifier (frame 1, 2, and 3)

0.75kW or less Keypad
6-digit 7-segment LED, 4 buttons, monitor
terminals and one LED are installed.
O
EJ = Q = Analog monitor (CN6)
| T The analog waveform is monitored.
L1C S g «—— USB (CN4)
Power supply (TB1)  L2C |||5 & . USB_B connector
- Control power il o }
* Main power 'I:g 0o
j RS-485 (CN3A (IN), CN3B (OUT))
Charge LED > Upper side: CN3A. Lower side: CN3B
P1
Main circuit (TB2) F,’j; ;
+ P-N junction RB1
+ Braking resistor RB2 <¢—— Sequence /0 (CN1)
RB3
Motor (TB3) U Iq_ Encoder wiring (CN2)
x -¢—— Battery wiring (CN5)
.¢——— Battery box (Option)

Grounding terminal (2 pcs.)
2-2 Configuration



B Servomotor
GYS/GYC type 1kW or more and
GYG type

Encoder connector

B Servo amplifier (frame 4)

H
/

Motor

—

CHAPTER 2 WIRING

power connector

Keypad

I~ 6-digit 7-segment LED, 4 buttons, monitor
terminals and one LED are installed.

Analog monitor (CN6)

2
C%j

The analog waveform is monitored.

Power supply (TB1)

L1C

- Control power LoC

- Main power L1
L2

L3
Charge LED —>
P1

Main circuit (TB2) ~ P(+)
_P-N iuncti N(-)
junction RB1

- Braking resistor RB2
RB3

Motor (TB3) y
\

W

L

oo
0o
0o o
0o o
0o

INREY

oo
oo
oo
oo
oo
oo

0o o
0o o
0o o

]
18

Lo

[+ n@n

< USB (CN4)

USB_B connector

< RS-485 (CN3A (IN), CN3B (OUT))
Upper side: CN3A. Lower side: CN3B

<— Sequence I/0 (CN1)

<¢— Encoder wiring (CN2)
<«¢— Battery wiring (CN5)

&)
D
S

<¢— Battery box (option)

\.<

Grounding terminal (2 pcs.)
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m  Servo amplifier (frame 5, 6)

Charge LED

2-4  Configuration

Keypad

<Terminal details>

USB (CN4)

USB_B connector

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

Control power supply

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

Analog monitor (CN6)

The analog waveform is monitored.

Battery installing part

Sequence 1/0 (CN1)

Encoder wiring (CN2)

Battery wiring (CN5)

Main circuit Braking
¢ terminal resistor
LIC

+ =
L2C P1 |P@) [N() |RBI |RB2|RB3
L2, u|viv

Grounding terminal (2 pcs.)

Power supply  Motor
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2.1.2 Configuration

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

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

o To supply single-phase power to the servo amplifier, use the L1 and L2 terminals.
Supply power control power terminals L1C and L2C is required.

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

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

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

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

¢ Do not connect any of the following devices to the power wiring of the servo amplifier or
servomotor.

- Phase advancing capacitor - Various reactors - Noise filter + Surge absorber

e Be sure to ground the protective grounding terminal of the servo amplifier (terminal provided with

a grounding mark) to the protective ground of the control panel to avoid electric shock.

Use the accessory tool in the following procedure to connect the terminal to TB1, TB2 and TB3.
Wiring method
[1] Peel off the sheath about 10 [mm]. = |

10[mm

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

s

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

—

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

o

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

Configuration 2-5
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1) For servo amplifier frames 1, 2 and 3 (except for RYT***B5, C5)

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

MCCB/ELCB

AC reactor

Power filter

&l el

i

el [e[[@[[@][@]

PC (marketed item)
The loader software
can be downloaded
free of charge.

‘ (L1C, L2C) : (USB)
Electromagnetic Servo amplifier :
contactor o :
HLFHAS :
O 6o O]
= O [ _— :
(L1, L2, L3) % = :
- 55 N
I R— oo ‘
1= oo
DC reactor . = oo } CN3A
(D'Scon_neCt the TB1 Dﬁcg RS-485 communications
shortwire and ===
connect across @ﬁ;ﬁ 0 CN3B
pins 1 and 2.) |
) [ oo I
oo CN1 Sequence |/O cable
oo g o
oo
T3 *
> = JE' - o © Connect pushbuttons,
External braking resistor TB2 (Provided || | yarlc;us sznsolrs, pulse ¢
(Disconnect the short wire and  with body) T = oD inpu SI and pulse outpu
connect across pins 4 and 5.) STl [ peeeeeeesy S'ONES

2-6 Configuration

| Servomotor

.
MITETET YT

E=

Encoder cable

Pu(in

i

Grounding terminal (M4)



Connection Diagram (Servo amplifier frame 1, 2)

In case of commercial power
supply (single-phase 100V or
single-phase 200V input),
connect across L1 and L2
terminals.

O—O—0O0—0—0—0

Connector CN3B

Even at the end of the
network, no terminator is
necessary.

CHAPTER 2 WIRING

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

;

1 2 3 4 5 6
Pl P(+) N(-) RBI RB2 RB3
TB2
TB1
_____________ }
toue o
2 126
o3 L i
04 L2 4 el
05 13 |
S+ '
N4
use-8 1
CN3ACIN)
RS-485
oNBOUD |
RS-485 MONT 1
M3
MON2 2
CN1 M5 4
1 P10 FFA 31
17 VREF +FFA 32
FFB 29
‘ﬁilg ;gEF ] +FFB 30
FFZ 27
o) «FFZ 28
oA FZ 10
*CA o 9
o MONT 16
MON2 14
*CB
M5 18
Tt 5
COMIN ~ ¢----
T2 6
conT 0UT3 26
CONT2
CONTa ouT4 7
CONT4 ouTS - 8
CONTS COMOUT 19
CONT6 CNG
e T+ 2
BAT- 1

Servomotor

Terminal indication
enclosed in
parentheses ()

GYS and GYC: 1kW or
more

GYG: All models

-

* Connect the shielding wire to the connector shell on the servo amplifier side.

Configuration 2-7
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2) In case of 3 or 4 (except for 751D5 in frame 3)

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

o] [el@el

MCCB/ELCB
0

AC reactor
: PC (marketed item)
H The loader software
) : can be downloaded free
Power filter : of charge.
Electromagnetic (L1C, L2C) : (USB)
contactor - H
Servo amplifier :
Il:llli II:I ILI’ ICI’_I:I E
(L1, L2, 13) RLPHAG] :
O 3=
|-
DC reactor ' '

(Disconnect the | . }

short wire and @-@ CN3A

connect across iz | Rs-485 communications
pins1and2.) e d }

é N
-
J

External braking resistor

(Disconnect the short wire

CN3B

CN1 Sequence I/O cable

Motor cable ’ Connect pushbuttons,

LT LL L L L L L LI LI

n nnect acr ins 4 : .
an go) ect actoss pins (Fabricated by user) 'D - . Various sensors, pulse inputs
' i Do : and pulse output signals.
Do : CN2
LHEE :
& :
H

Grounding terminal (M4)

Servomotor

=

2-8 Configuration
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Connection Diagram (Servo amplifier frame 3, 4)

In case of commercial power
supply (single-phase 200V
input), connect across L1 and
L2 terminals.

Connect the external regenerative
O—O—O0—O0—0—0

1 2 3 4 5 ¢ resistor across RB1 and RB2.
P1 P(+) N(-) RB1 RB2 RB3 (Remove the short wire from
B2 RS2-RB3.)

Connector CN3B

Even at the end of the
network, no terminator is
necessary.

RS-485 MONT 1 Servomotor
: M5 3 Terminal indication enclosed
""""""" ! MON2 2 in parentheses ()
oN1 M5 4 GYS and GYC: 1kW or more
------------ GYG: All models
I” P10 R
17 VREF +FFA 32
FFB 29
T:g ;EEF +FFB 30
FFZ 27
. *FFZ 28
oA FZ 10
*CA o 9
o MON1 16
o8 MON2 14
M5 18
oM ouT1 5 -9
CONTT { ooz 6 [ el
: ]
ons || e O L
CONT3 i I
CONT4 ;o ouTS 8 !
CONTS { COMOUT 19 -—-
CONT6 CN5 Servo amplifier
CONT7 7 RYT-W type
CONT8 =
| BAT- 1

* Connect the shielding wire to the connector shell on the servo amplifier side.

Configuration 2-9



- AC reactor

CHAPTER 2 WIRING

3) In case of servo amplifier frames 5 or 6

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

MCCB/ELCB

PC (marketed item)
The loader software
can be downloaded free

Servo amplifier

of charge.
I
Power filter UsB)
.-
i RS-485 Connect pushbuttons,
" communications  various sensors, pulse
‘[ CN3A, CN3B inputs and pulse output
signals.
Electromagnetic
contactor s [
CN1: Sequence I/0 cable
(L1,L2,L3) ==
ry . CN2: Encoder cable
DC reactor g% e :
ac — :
N/ — :
() ) | [ 5 :
i :
1 apqllﬁ %&I@lél ;
— 1R o :
I H sasssssssssEEEsEEEEs H
. . Asssssssssnsnsnnnnnnnnnnnofl E
External braking resistor Grounding :
terminal (M4) = e R
Main circuit
Control power supply  torminal Braking resistor —
—
L1C P1 |P{) [N(-) |RBT |RB2|RB3 ‘
LeC ]
Lilelslulvlw Screw size:
L1C, L2C: M3
Others : M4

Power supply Motor

2-10 Configuration



Connection Diagram (Servo amplifier frame 5, 6)

In case of commercial power
supply (single-phase 100V or

single-phase 200V input),
connect across L1 and L2
terminals.

O—O—0O—0—0—0©
P1 P(+) N(-) RBI RB2 RB3

Connector CN3B
Even at the end of the

network, no terminator is

necessary.

CHAPTER 2 WIRING

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

* Connect the shielding wire to the connector shell on the servo amplifier side.

B2
TB1
————————————— 1 B3
o LIC I
o L2 b v
L1 Lo
L2 S S
L3 :
! +
-; --------- 1
on2
uss-8 4§
............. ! P51
w2
| NAAM T siee s
11 siG- 6
()
RS-485 ! BAT+ 3
; BAT- 4
_____________ !
CN3B (OUT)
------------- ! CN6
RS-485 | 1 MONI 1
| M5 3
""""""" ! MON2 2
LR
11 P10 FFA 31
17 VREF +FFA 32
FFB 29
B :2 ;EEF +FFB 30
FFZ 27
o) «FFZ 28
o FZ 10
*CA W 9
o MONT 16
wos MON2 14
N5 18
COMIN TS
CONT1 j ooz 6
CONT2 i 0UT3 26
CONT3 | i gﬂ:g !
CONT4 |
CONTS | COMOUT 19
CONT6 CN5
CONT7 jTomommmes
CONT8 i BATH 2
L OBAT- T
_____________ :

Servomotor
Terminal indication

GYS and GYC: 1kW or
more
GYG: All models

Servo amplifier

RYT-VV type

Configuration 2-11
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2.1.3 Sequence I/O

CN1 of RYTUOOOS-VVL type. The wiring connector is not included in the servo amplifier.
Connector kit type: WSK-D36P

35 CA 36 *CA 17 | VREF | 18 M5
33 CB 34 *CB 15| TREF |16 | MON1
31 FFA |32 *FFA 13 M5 14 | MON2
29 FFB 30| *FFB 11 P10 |12 PPI
27 FFZ |28 *FFZ 9 M5 10 Fz
25 M5 26| OUT3 7| OUT4 | 8 OuUT5
23| CONT7 [ 24| CONT8 | 5 | OUT1 | 6 OouT2
21| CONT1 {22 | CONT2 | 3 |CONT5| 4 | CONT6
19 |ICOMOUT| 20 | COMIN | 1 |CONT3 | 2 | CONT4
No | Terminal Function
symbol
12 PPI Pull-up power input for pulse input 12 to 24 [V] DC
35 CA Pulse input
36 *CA Max. input frequency 1 [MHZz] (differential) or 200 [kHz] (open collector)
33 CB Command pulse/direction, forward/reverse pulse, A/B phase pulse (A/B
34 “CB phase pulse are the frequency after multiplication by four.)
31 *FFA Pulse output (Differential output)
32 FFA The number of output pulses per motor revolution (16 to 262144) can be
29 FFB designated. Or the output pulse division ratio can be designated. The
30 *FFB output is issued in A/B phase pulse.
27 FFZ The FFZ and *FFZ terminals are for single revolution single pulse
28 “FEZ signal.
10 Fz Z-phase output (Open collector)
M The FZ terminal is for single revolution single pulse signal. The M5
9 5 terminal serves as a reference potential.
16 MON1 ]
Analog monitor voltage output (10 [V]/0.5 [mA] max.)
14 MON2 ' :
Analog voltage output terminal for meters. Two outputs are provided.
13 M5 The M5 terminal serves as a reference potential. Resolution: 14 bits
25 M5

2-12 Configuration
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No. TS";;;]”:)’;?' Function
21 CONT1
22 CONT2

1 CONTS3

Sequence input (For sink/source)

2 | CONT4 | Supply command signals to the servo amplifier through these terminals.
3 CONT5 | 12[V]to 24 [V] DC/20 [mA] (per point).

4 CONT6 | Photo coupler isolated. The reference potential is the COMIN terminal.
23 CONT7 (Soft filter 0.5 [ms], agreement of two scans, except for interrupt input)

24 | CONTS8
20 | COMIN
5 OUT1

6 OouT2 .
26 ouUT3 Sequence output (For sink/source)

Signal output terminals of servo amplifier. Max. 30 [V] DC/50 [mA].

4 ouT4 Photo coupler isolated. The reference potential is the COMOUT terminal.
8 OuT5
19 | COMOUT

11 P10 Power supply for speed/torque command voltage. +10 [V]/30 [mA] (Max.)

17 | VREF | Speed command voltage input +10 [V]. Resolution: 15 bits
15 TREF Torque command voltage input £10 [V]. Resolution: 14 bits
18 M5 The reference potential is the M5 terminal.

The output format of the FFZ, *FFZ and FZ outputs varies according to the pulse output setting.

o |f the number of pulses per revolution is designated (PA1_08: 16 to 262144), synchronization is
kept with the FFA and *FFA signals. Single pulse of FFA or *FFA is applicable.

FFA I e I s B
FRBL 1 1 1
FFZ 1

e The output pulse division ratio designated with PA1_08 ("0"), PA1_09 and PA1_10is
asymmetrical to the FFA and *FFA signals. The pulse width is always 125us or over.

FFA L] L] L
FFB_ — 1. I 1 I 1_
FFZ ]

|<—>| 125us or over

Configuration 2-13
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2.1.3.1 Pulse Input (PPI, CA, *CA, CB, *CA

Pulse input terminal

e Format: Command pulse/direction, forward/reverse pulse, A/B phase pulse (parameter switch)
e Max. input frequency: 1MHz (differential output), 200kHz (open collector output)
A/B phase pulse indicates the frequency after multiplication by four. It is always a multiple of four.

(1) Differential output

Do not use the PPI terminal.

$ov

(2) Open collector (24 [V] DC)
Use the PPI terminal.

PPIT
pcaavl iq]LSk

CA(CB) 62

11 <
Y =
‘cacce))l 82 [:]T 1

Servo amplifier

(3) Open collector output (12 [V] DC)

The CA(CB) terminal and an external resistor are necessary.

560Q CA(CB)

62
62 q]l:: !!77)<
*CA(*CB) T

DC12V

Servo amplifier

2-14  Configuration
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2.1.3.2  Pulse Output (FFA, *FFA, FFB, *FFB, FFZ, *FFZ

The FFA, *FFA, FFB, and *FFB signals are output in a pulse proportionate to motor revolutions as two
signals having a 90-degree phase difference (A/B phase pulse).

The number of output pulses per motor revolution can be specified in a parameter. The output
frequency is in proportion to the rotation speed of the shaft. The relationship between the phase and
the Z-phase can be specified in a parameter.

The FFZ and *FFZ signals are output in a single pulse during a motor revolution. The servo amplifier

sets no limitation in the output frequency. 500 [kHz] is the upper limit.

AM26L.831 FFA, (FFB), (FFZ2)
*FFA, (+xFFB), (+FFZ)

ov
Servo amplifier M5

21.3.3  Z-Phase Output (FZ, M5)

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

28C2712 or

; Fz
equivalent

Servo amplifier

2.1.3.4 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.

e Max. £10 [V]/0.5 [mA]
¢ Resolution: 14 bits

MONT1
MON2

Servo amplifier M5

ov
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2.1.3.5 Sequence Input (CONT1, CONT2, CONT3, ... COMIN

The sequence input supports sink input and source input. A current of 24 [V] DC/20 [mA] is consumed
at each point.
The ON/OFF effect of the terminal can be changed with a parameter. Therefore only necessary signals

can be assigned. For signals that can be assigned, refer to page 2-22.

COMIN |

12 to 24VDC

PR

EiLE

] Servo amplifier —

-
! CONTn

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

The sequence output supports sink output and source output. The sink/source of maximum 30 [V]
DC/50 [mA] can be output.
The output signal of this terminal can be specified with a parameter.

For signals that can be assigned, refer to page 2-24.

S

2.1.4 RS-485 Communications (CN3)

Use a marketed LAN cable to connect to the host controller or PC.

Use a marketed straight cable (RJ45) with all wires connected.

There is no need to connect the terminator.

Max. 31 servo amplifiers can be connected.

RS-485 communications includes two variations: Modbus-RTU protocol communications and PC
Loader protocol communications.

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

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

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

2-16 Configuration
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2.1.5 USB (CN4)

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

O @ O
O [

0
ﬂ E I — ] |
o

EDDDDD
0oo0o0aQ
N —r |

!
0

‘
0

|
I

5]
0

[
[ ]
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2.2 P-N Junction

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

In a system having a powering (driving) shaft and regenerating shaft such as the winder/unwinder unit,
the power consumption of the entire system can be reduced. Do not supply main power to the servo
amplifier on the other side of the P-N junction.

In addition, specify PA2-68 (the main power shutoff detection time) to 1000 [ms].

O—O0—0—0& @'@ 0.(‘) O—0O @'@
P1 P(+) N(-) RB1 RB2 RB3 P1 P(+) N(-) RB1 RB2 RB3
_TB _TB
L1C L1C
© L2C © L2C
L1 © L1
L2 O L2
o L3 o L3
n + &+

When performing PN junction as shown in the figure above, it is recommended to use a marketed
connecter: CL-1814T (made by JST) by preparing it separately. It is because two wires cannot be
connected to the connector (WSK-S05P-E, WSKRO6P-E) of the servo amplifier of frame 4 or less.

(The following figure is a connection example of control power supply part.)

5]l |
=
1B |

[se

=

N

oo bo

—
—

]

Svecl

2-18 P-N Junction
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2.3 Servomotor

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

/N\ CAUTION

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

2.3.1 Brake Connector

Connector kit type: WSK-MO02P-E (servomotor side of GYC and GYS type 0.75 [kW] or less)

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.

The brake terminal of GYS type 1.0 to 2.0 [kW] and GYG type is located inside the motor power
connector (WSK-MOG6P-CA).

The brake terminal of GYS type 3.0 to 5.0 [kW] and GYC type 1.0 to 2.0 [kW] is located inside the motor
power connector (WSK-MO6P-CB).

O Ol

o@
®

=)@\

a
0

1
oooo
0000

Connectedto i ] i 22
encoder cable. L,." i = Connected to motor power cable.
AL e |55 =

Connected to power
i supply (+24V).

Y
i .
5

Servomotor 2-19
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2.4 Encoder

2.4.1 Encoder Wiring Cable

Use the designated shielded cable for encoder wiring of the servomotor.
The optional cable for the servomotor is a UL-rated cable having bend resistance.

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

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

(For 10 [m] or smaller wiring length)
RMCV-SB-A (UL2464) AWG#25/2P + AWG#17/2C
(For wiring lengths < 10 [m] and < 50 [m])

The relationship between AWG and mm is shown below.

Gauge Sl unit Inch unit
AW.G In [mm? | Diameter [mm] Cm‘;‘;;‘ifj’“m Diameter [mil] Cr°3§;v|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 17.90 320.4

2-20 Encoder
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2.4.2 Encoder Cable

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.

Use a shielded cable.

Connect the shielded cable with the designated connector pin, connector shell or cable clamp on
both sides.

The servo amplifier communicates with the encoder built in the servomotor through high speed
serial communications.

The shield treatment is important for the assurance of reliability of serial communications.

The maximum encoder wiring length is 50m.

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

B Encoder cable preparation method

Connect the end of the shielding wire to pin 3. Servo amplifier side Motor side

(1]

(2]

(3]

(4]

(3]

(6]

B :@ =
Peel off the end of the shield about 15 [mm].

Fold back the shield. == |
Wind copper foil tape two or three turns around the shield.

Solder the wiring to the connector. D %[§ |

The shrink tube wrapping each element cable

assures safety.

Fix the connector to the shell cover. j D — %
(-

Bend the shield to fix. B :[é‘@

While aligning the catches on both sides, fit the

[
bl

shell cover.

Align the position of the catch to the mold cover to

fix.

;
=

Catch

Encoder 2-21
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2.5 Description of I/O Signals

List of input signals

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

No.

Name

Setting range

Default

value

Change

PA03_01

CONT1 signal assignment

PA03_02

CONT2 signal assignment

PA03_03

CONT3 signal assignment

PA03_04

CONT4 signal assignment

PA03_05

CONTS5 signal assignment

PA03_06

CONT6 signal assignment

PA03_07

CONTY7 signal assignment

PA03_08

CONTS signal assignment

1to 77

1

11

50

oO|lo|OoO|O| O

Power

2-22 Description of /O Signals




Sequence input signal

CHAPTER 2 WIRING

No. Function No. Function
1 |Servo-on [S-ON] 34 |External braking resistor overheat
2 |Forward command [FWD] 35 |Teaching
3 |Reverse command [REV] 36 |Control mode selection
4 |Start positioning [START] 37 |Position control
5 |Homing [ORG] 38 |[Torque control
6 |Home position LS [LS] 43 |Override enable
7 |+OT 44  |Override 1
g8 |-OT 45 |Override 2
10 |Forced stop [EMG] 46 |Override 4
11 |Alarm reset [RST] 47 |Override 8
14 |ACCO 48 |Interrupt input enable
16 |Position preset 49 |Interrupt input
17 |Gain switch 50 |Deviation clear
19 |Torque limit 0 51 |Multi-step speed selection 1 [X1]
20 |[Torque limit 1 52 |Multi-step speed selection 2 [X2]
22 |Immediate value continuation 53 |Multi-step speed selection 3 [X3]
23 |Immediate value change 54 |Free-run
24  |Electronic gear numerator selection 0 55 |Edit permission
25 |Electronic gear numerator selection 1 57 |Anti resonance frequency selection 0
26 |Command pulse inhibit 58 |Anti resonance frequency selection 1
27 |Command pulse ratio 1 60 |ADO
28 |Command pulse ratio 2 61 |AD1
29 |Proportional control 62 |AD2
31 |Pause 63 |AD3
32 |Positioning cancel 77 |Positioning data selection
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List of output signals

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

No. Name Setting range Default value |Change
PA03_51 | OUT1 signal assignment 1
PAO03 52 | OUT2 signal assignment Select among OUT 28
PAO3_53 | OUTS3 signal assignment signal assignment 2 Power
functions.
PAO3_54 | OUT4 signal assignment 76
PA03 55 | OUTS signal assignment 26
Sequence output signal
No. Function No. Function
1 |Ready for servo-on [RDY] 35 |Alarm code 3
2 |In-position [INP] 36 |Alarm code 4
11 |Speed limit detection 38 |+OT detection
13 |Over write completion 39 |-OT detection
14 |Brake timing 40 |Home position LS detection
16 |Alarm detection (Normally open contact) 41 |Forced stop detection
17 |Point detection, area 1 45 |Battery warning
18 |Point detection, area 2 46 |Life warning
19 |Limiter detection 60 |MDO
20 |OT detection 61 |MD1
21 |Cycle end detection 62 |MD2
22 |Homing completion 63 |MD3
23 |Zero deviation 64 |MD4
24 |Zero speed 65 |MD5
25 |Speed coincidence 66 |MD6
26 |Torque limit detection 67 |MD7
27 |Overload warning 75 |Position preset completion
28 |Servo control ready [S-RDY] 76 |Alarm detection (Normally closed contact)
29 |Edit permission response 79 |Immediate value continuation permission
30 |Data error 80 |Immediate value continuation completion
31 |Address error 81 |Immediate value change completion
32 |Alarm code 0 82 |Command positioning completion
33 |Alarm code 1 83 |Range1 of position
34 |Alarm code 2 84 |Range2 of position
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Input signal

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

The signal makes the servomotor ready to rotate.

Function

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

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

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

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

Parameter setting

To assign the servo-on [S-ON] signal to a sequence input terminal, specify the corresponding
value ("1") to the input terminal function setting parameter.
If this signal is not assigned to CONT input terminals, the signal is handled to be always turned

on.

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

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

The signal makes the servomotor keep running while it remains turned on.

(1)

Function

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

while the trailing edge triggers deceleration.

Speed control

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

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

controlled to stop.
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X3 X2 X1 Rotation speed

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

OFF ON OFF PA1_42: Manual feed speed 2

ON ON ON PA1_43: Manual feed speed 3

ON OFF OFF PA1_44: Manual feed speed 4

ON OFF ON PA1_45: Manual feed speed 5

ON ON OFF |PA1_46: Manual feed speed 6

ON ON ON PA1_47: Manual feed speed 7

(2) Position control

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

To perform manual operation under position control, specify "6" to PA1_01 (control mode

selection) and, while leaving the position control (37) signal turned on, turn the forward command

[FWD] (or reverse command [REF]) signal on.

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

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

turned on simultaneously, no stoppage is caused.

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

command [REV] after controlled stop.

(3) Torque control

A torque is output at the servomotor shaft.

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

B Parameter setting

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

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

parameter.

The signal is handled to be always turned off if it is not assigned to the sequence input terminal.

2-26 Description of /O Signals




CHAPTER 2 WIRING

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

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

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

B Function

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

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

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

A
Speed
A
|
-l
B
. -
b —p Timer
[RDY] ON D : : (positioning data)
Start L !
positioning OFF Lo |
[START] ™ |
Address 10 I : 15 i
P |
[ I
P !
| |
Zero speed ON : OFF i
|
Zero deviation ON OFF '
In-position '
(level) ON OFF
In-position
(single shot) OFF ON

In-position minimum OFF time/Single shot ON time

(PA1_34) P!

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

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

B Parameter setting

To assign the start positioning signal to a sequence input terminal, specify the corresponding
value (“4”) to the input terminal function setting parameter.

The signal is handled to be always turned off if it is not assigned to the input terminal.
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Homing [ORG]: Sequence input signal (Reference value 5)
Homing position LS [LS]: Sequence input signal (Reference value 6)

Interrupt input: Sequence input signal (Reference value 49)

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

This function is enabled only if the extension mode (parameter PA1_01=6) and the positioning

operation (parameter PA1 _01=7) are selected.

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

motion is executed.

A
Speed !
] |
-
- [}
| | .
T T T Ll
B L Ll
[RDY] ON L L P
; ,. ;
| o N
| t |
! OFF | i !
Zero speed ON : | i i _E—
! b !
- !
Homing [ORG] OFF ON L !
| On | L i
L |
Home position OFF O:N '
LS [LS] ; i
! |
[}
Motor Z-phase | | | | | | | | | | '
detection 1
In-position ON OFF ON
[PSET] _—
Homing ON/OFF OFF ON
Completion .............................................

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

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

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

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

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

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

safety.

A B

l

R o - > R

-OT LS Homing direction +OT

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

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

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

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

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

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

start of homing.

(9) A travel occurs first at the homing speed by the reverse traveling unit amount for homing.
Thereafter the motion (1) to (5) described above is executed.

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

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

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

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

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

detected.

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

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

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

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

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

[+OT] or negative over-travel [-OT], stoppage is caused in the following cases. In every case, the

homing completion signal will not be turned on.

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

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

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

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

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

A signal from a limit switch or similar can forcibly stop the machine travel.
B 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, controlled stop is caused within the limit
specified in PA2_60 (third torque limit).

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

If an OT signal is detected during positioning operation, the servomotor is forcibly stopped and
therefore difference may be caused between the command position and feedback position.
Take care of the reference value and sensor position so that the OT signal will not be detected
during regular operation.
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Parameter setting

To assign the +OT signal to a sequence input terminal, specify the corresponding value ("7") to
the input terminal function setting parameter. For the -OT signal, specify ("8").

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

Relevant description

Direction of detection

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

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

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

The OT detection signal is turned on upon detection of either +OT (7) or -OT (8) or software OT
specified in PA2_27/28 (software OT detection position).

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

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

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

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

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

position detection of the servo amplifier.

Traveling range

<%

1y

» Feedback position

-software OT +software OT
detection position detection position
(PA2_27) (PA2_26)
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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 forced stop is turned off during operation, controlled stop is caused within the limit specified in
PA2_60 (third torque limit).

Parameter setting

To assign forced stop to a sequence input terminal, specify the corresponding value ("10") to the
input terminal function setting parameter.
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 is turned on with the servo-on [S-ON] signal and forced stop signal turned on, so that the
output shaft of the servomotor becomes ready to rotate. To assign the ready for servo-on signal to
a sequence output terminal, specify the corresponding value ("1") to the output terminal function
setting parameter.

Forced stop detection

When the forced stop signal is turned 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.

If the forced stop signal is turned off under torque control, the torque command becomes zero and
the servomotor free-run.

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

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

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

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

By starting the test operation mode at the keypad, operating the PC Loader or turning the power
on again, the alarm can be reset.

B Parameter setting

To assign the alarm reset [RST] signal to a sequence input terminal, specify the corresponding
value ("11") to the input terminal function setting parameter.

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

There are the following methods for resetting alarm detection.

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

e Press and hold the [SET/SHIFT] key for at least one second in the test operation mode
[F~_005]

e Press and hold the [A] ad [v] keys simultaneously for at least one second upon alarm detection
[(EA_00 1]

e Alarm reset from PC Loader

¢ Shutdown and power-on again

ACCQO: Sequence input signal (Reference value 14)

ACCO switches the acceleration/deceleration time.

B Function

(1) Acceleration/deceleration time switch
The acceleration time and deceleration time of the servomotor follow the setting of PA1_37 to 40
(acceleration time, deceleration time). The acceleration time and deceleration time can be set
separately.

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

table below can be switched.

ACCO Acceleration time Deceleration time
OFF PA1 37 PA1 38
ON PA1_39 PA1_40
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B Parameter setting

To assign the ACCO (acceleration/deceleration time selection) signal to a sequence input terminal,
specify the corresponding value ("14") to the input terminal function setting parameter. This signal

is handled to be always turned off if it is not assigned.

Position preset: Sequence input signal (Reference value 16)

The present command position and feedback position are preset (overwritten).
B Function

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

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

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

The following alarm detection can be reset.

e Absolute data lost (dL1, dL2, dL3)
e Multi-revolution overflow

Position preset

OFF \ ON

Position preset
response OFF ON

The position preset response is turned off when position preset is turned off.

B Parameter setting

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

This signal is handled to be always turned off if it is not assigned to the sequence input terminal.

2-34 Description of I/O Signals



CHAPTER 2 WIRING

Gain swtich: Sequence input signal (Reference value 17)

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

When PA1_61 (gain changing factor) is set at "3" (external switch: CONT signal), the CONT signal
assigned to this function switches the gain of the servo system.

The control gain parameters that are enabled with the gain switch are listed in the table below.
Use the function to change the gain of the servo system between the going path and returning
path in a reciprocal motion or similar.

Gain switch Control gain

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

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

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

B Parameter setting

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

This signal is handled to be always turned off if it is not assigned to the sequence input terminal.

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

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

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

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

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

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

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

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

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

If forced stop or servo-on is turned off, or if an over-travel or minor failure alarm is detected,
limitation is set at [4] third torque limit (PA2_62: 4 or 5) the setting can be changed.

Torque limit 1| Torque limit 0 Torque limit
OFF OFF [4] or [2], whichever is smaller
OFF ON [31, [2] or [1], whichever is the smallest
ON OFF [4], [3] or [2], whichever is the smallest
ON ON [4], [3] or [1], whichever is the smallest

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

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

Torque limit 1| Torque limit 0 Torque limit
OFF OFF No torque limit
OFF ON Value of [1]
ON OFF Value of [3]
ON ON PA2_59: 1, value of [3]. PA2_59: 2, value of [1]
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B Parameter setting

If the torque limit signal is assigned to a sequence input terminal, specify the corresponding value
("19" or "20") to the input terminal function setting parameter.
If the torque limit signal is not assigned to the sequence input terminal, the settings of PA1_27

(forward rotation torque limit) and PA1_28 (reverse rotation torque limit) are always enabled.

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

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

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

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

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

B Function

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

Rotaion speed

(Initial startup position)  (Position to be continued) Time
Start positioning OFF
Immediate value
continuation OFF \‘ \‘
Immediate value A
continuation OFF
completion
Immediate value ———————— ‘
continuation OFF ON P—<4—50ms
permission (Permitted again after data continuation)
In-position (level) ON OFF
Command position (Initial startup position)>< (Position to be continued) ><
Command speed  (Initial startup speed)>< (Speed to be continued) ><
ABS/INC (ABS/INC) X (aesinc) X
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Parameter setting

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

reference values include following.

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

sequence output signal

Relevant description

Immediate value continuation permission signal

The signal is turned on when the immediate value continuation command is ready to be issued to
the servo amplifier. The immediate value continuation permission signal remains enabled for 50
[ms] after positioning is completed.

Immediate value continuation completion signal

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

Command position / command speed / ABS/INC

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

Immediate value change command

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

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

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

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

B Function

After immediate value operation is started and the in-position signal is turned off, the target

position and target speed can be changed at an arbitrary timing.
Even if the positioning motion of the first data is not finished, the next data is executed

immediately when the change command is accepted.

Rotaion speed

\

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

Start positioning OFF

Immediate value

change OFF \‘ \

N\

Immediate value

change completion OFF

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

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

remains inactive.

B Parameter setting

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

the immediate value change completion signal.

B Relevant description

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

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

(3) Immediate value continuation command
When the immediate value continuation command and the immediate value change command
are turned on simultaneously, priority is given to the immediate value change command.

(4) Positioning cancel / pause

The signal is enabled at an arbitrary timing.

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

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

To change the multiplication of the traveling amount of the mechanical system.
®  Function

Switch electronic gear numerator O or electronic gear numerator 1 to select one of four command
pulse offsets.
The numerator of the electronic gear can be changed through these functions assigned to the

CONT input signal, as shown in the table below.

Electronic gear numerator Electronic gear numerator Enabled electronic gear numerator selection
selection 1 selection 0
OFF OFF PA1_6: Numerator O of electronic gear
OFF ON PA2_51: Numerator 1 of electronic gear
ON OFF PA2_52: Numerator 2 of electronic gear
ON ON PA2_53: Numerator 3 of electronic gear

B Parameter setting

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

This signal is handled to be always turned off if it is not assigned to the sequence input terminal.

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

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

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

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

This signal is handled to be always turned off if it is not assigned to the sequence input terminal.
Accordingly, pulse input is always enabled while servo-on [S-ON] is turned on.

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

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

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

These parameters are enabled only with PA1_01 (extension mode) set at "6" and PA1 01
(positioning operation) set at "7".

Function

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

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

If command pulse ratio 1 is turned on, the ratio set at PA2_54 (command pulse ratio 1) is enabled.
If command pulse ratio 2 is turned on, the ratio set at PA2_55 (command pulse ratio 2) is enabled.
The result of the following equation becomes the encoder-equivalent pulse.

(Number of input pulses) x ((Numerator 0 to 3 of electronic gear ratio)/(Denominator of electronic
gear ratio)) x Command pulse ratio

Parameter setting

To assign command pulse ratio 1/2 to a sequence input terminal, specify the corresponding
number ("27" or "28") to the input terminal function setting parameter.
This signal is handled to be always turned off if it is not assigned to the sequence input terminal.
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Proportional control: Sequence input signal (Reference value 29)

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

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

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

Do not turn on while the servomotor rotates.

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

applying the brake from an external unit.
B Parameter setting

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

This signal is handled to be always turned off if it is allocated to none of sequence input terminals.

Pause: Sequence input signal (Reference value 31)

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

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

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

The pause is enabled to the current positioning motion.

B Parameter setting

To allocate positioning cancel to a sequence input terminal, enter the corresponding value (“31”)
to the input terminal function setting parameter.
This signal is handled to be always turned off if it is allocated to none of sequence input terminals.

B Relevant description

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

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

(3) Brake timing

The brake is not applied in a pause.

Positioning cancel: Sequence input signal (Reference value 32)

To cancel the homing motion and interrupt positioning motion on the way.

B Function

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

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

This function is disabled for the pulse operation.

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

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

This signal is handled to be always turned off if it is not assigned to the sequence input terminal.

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

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

Function

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

If the external braking resistor overheat input signal is turned off (normally closed contact), an
external braking resistor overheat (AL-rH2) alarm is issued.

Parameter setting

To assign external braking resistor overheat to a sequence input terminal, specify the
corresponding value ("35") 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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Teaching: Sequence input signal (Reference value 35)

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

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

B Function

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

at the activating edge of the teaching signal. Enter the current position in an absolute (ABS)

position.

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

signals.

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

overwriting of the current position is completed.

Teaching is executed generally according to the following procedure.

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

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

(3) The current command position is written as position data in the positioning data at the
activating edge of the teaching signal. When the teaching signal is turned off, the over write

completion signal is turned off, too.
B Parameter setting

To allocate the teaching signal to a sequence input terminal, enter the corresponding value (“35”)
to the input terminal function setting parameter.

This signal is handled to be always turned off if it is allocated to none of sequence input terminals.

Teaching OFF \‘ \‘

A

Over write
completion

OFF

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

To switch the control mode.
B Function

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

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

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

The enabled control mode includes the following.

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

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

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

This signal is handled to be always turned off if it is not assigned to the sequence input terminal.

Position control: Sequence input signal (Reference value 37)

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

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

B Function

Turn on to perform position control in the extension mode (mode compatible with that of
conventional a Series).
The position control state continues while the position control signal assigned to a CONT input

signal remains turned on. Positioning, interrupt positioning and other functions can be executed
with a pulse input.
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(1)

Parameter setting

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

This signal is handled to be always turned off if it is not assigned to the sequence input signal.
[Example] To conduct operation with a command pulse input

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

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

on.

Pulse

N [ 0 [ I

Position control (37)

Command pulse ratio 1 (27)

Relevant description

PA1_6: numerator 0 of electronic gear /PA1_7: denominator of electronic gear

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

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

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

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

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

Or the multiplication of the traveling amount of the mechanical system can be changed with
command pulse ratio 1 or command pulse ratio 2.
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Forced

Servo-on [S-ON] = ON

(Control output ready for servo-on [RDY] = ON)

stop [EMG] = ON

/

Position control (37) = ON

\

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

B Function block diagram

Command pulse ratio 1

(PA2_54)

Command pulse ratio 2

(PA2_55)

Numerator 0 of electronic gear/ Denominator of electronic gear

(PA1_06) (PA1_07)

. _[Numerator 1 of electronic gear/ Denominator of electronic gear

(PA2_51) (PA1_07)

i |Numerator 2 of electronic gear/ Denominator of electronic gear

(PA2_52) (PA1_07)

S I N B
+—0O O
0 O
X
Command pulse ratio 1(27)
Command pulse ratio 2(28)
O O—
O O
-0 O—
O O—(paz 53)

Numerator 3 of electronic gear/ Denominator of electronic gear
(PA1_07)

»

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

Use to conduct torque control in the extension mode.

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

Function

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

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

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

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

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

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

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

+3[V] +100[%] *

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

To assign torque control to a sequence input terminal, specify the corresponding value ("38") to the
input terminal function setting parameter.
This signal is handled to be always turned off if it is not assigned to the sequence input terminal.

Relevant description

(1) Maximum rotation speed

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

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

(2) Torque setting filter

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

(3) Torque command scale/offset

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

(5) Torque limit

For details, refer to "Torque limit 0,1" on page 2-35.

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

Override 8: Sequence input signal (Reference value 47)

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

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

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

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

next page.
B Parameter setting

To assign override enable to a sequence input terminal, specify the corresponding value ("43") to
the input terminal function setting parameter.
Similarly, specify the corresponding value ("44" to "47") for override 1/2/4/8.

This signal is handled to be always turned off if it is not assigned to the sequence input terminal.

Description of 1/0 Signals 2-49




CHAPTER 2 WIRING

B Relevant description

(1) Override multiplication
The multiplication applicable while the
override enable signal remains turned on is
shown in the table on the right. If override
enable is turned off, the original speed (100
[%] traveling speed) becomes effective.
Signals not assigned to sequence input

terminals are assumed to be turned off.

(2) Weight of override

Override ratio

Override Override Override Override Trsap":;i(;‘g
8 4 2 1 %
OFF OFF OFF OFF 0
OFF OFF OFF ON 10
OFF OFF ON OFF 20
OFF OFF ON ON 30
OFF ON OFF OFF 40
OFF ON OFF ON 50
OFF ON ON OFF 60
OFF ON ON ON 70
ON OFF OFF OFF 80
ON OFF OFF ON 90
ON OFF ON OFF 100
ON OFF ON ON 110
ON ON OFF OFF 120
ON ON OFF ON 130
ON ON ON OFF 140
ON ON ON ON 150

* If the weight of the override is the default value

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

No. Name Setting range Default Change
value
PA2_36 Override 1 10
PA2.37|  Override 2 0[%] to 150[%] 20
(In increments of 1) Always
PA2_ 38 Override 4 40
PA2_39 Override 8 80

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

exceeds 150, the value immediately before is retained.

(3) Maximum rotation speed

Use the setting of PA1_25 (max. rotation speed (for position and speed control)) to specify the

maximum rotation speed of the output shaft. However, the setting is disabled for command pulse

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

Interrupt input: Sequence input signal (Reference value 49)

Use to realize the interrupt positioning function.

This function is enabled only if "6" (extension mode) and "7" (positioning operation) are selected for

parameter PA1 _01.

B Function

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

Specify the traveling amount after the interrupt input in PA2_20 (interrupt traveling unit amount).
The rotation speed follows the X1, X2 and X3 signals and input voltage applied to the speed
command [VREF] terminal.

The rotation speed after an interrupt input keeps the speed at the rising edge effective.

The override is enabled even after the rising edge.

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

B Parameter setting

To assign interrupt input enable to a sequence input terminal, specify the corresponding value
("48") to the input terminal function setting parameter. For the interrupt input, specify ("49").
These signals are handled to be always turned off if they are not assigned to sequence input
terminals.

B Relevant description

(1) Interrupt traveling unit amount
The traveling unit amount after the interrupt input signal is turned on is specified in PA2_20
(interrupt traveling unit amount).
The timing chart is shown in the figure below.

Rotation speed

\/

Time

Position control ON

Interrupt input enable ON

Forward command -
(FWD) OFF ON

Interrupt input OFF

In-position (level)

ON OFF
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(2) Positioning accuracy

The traveling amount for interrupt positioning is the value corresponding to the present feedback
position.

The interrupt input signal is subject to the variation of the hardware filter (0.1 [ms]).

The positioning accuracy at a mechanical system traveling speed of 1000 [mm/s] (60m/min) is:

1000 x 0.0001 = 0.1 [mm].
2 Consideration must be taken for the response capability and other particulars of the sensor used
for the interrupt input.

Deviation clear: Sequence input signal (Reference value 50)

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

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

The present command position changes to the present feedback position.

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

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

The activation time must be 2 [ms] or over.

B Parameter setting

To assign deviation clear to a sequence input terminal, specify the corresponding value ("50") to
the input terminal function setting parameter.
The signal is handled to be always turned off if it is not assigned to the sequence input terminal.

B Relevant description

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

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

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

After deviation clear is executed, the zero deviation sequence output signal is turned on.
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Multi-step speed selection [X1]: Sequence input signal (Reference value 51)
Multi-step speed selection [X2]: Sequence input signal (Reference value 52)

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

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

These values are used to select the speed limit in the torque control mode. 2
®  Function

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

(1) Under speed and position control

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

Parameter
X3 X2 X1 N Rotation speed for enabling
0.

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

(2) Under torque control

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

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

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

These signals are handled to be always turned off if they are not assigned to sequence input
terminals.

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

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

Priority is given to this signal in all control modes.

Function

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

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

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

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

Parameter setting

To assign free-run to a sequence input terminal, specify the corresponding value ("54") to the input
terminal function setting parameter.
This signal is handled to be always turned off if it is not assigned to the sequence input terminal.

Edit permission: Sequence input signal (Reference value 55)

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

Function

The edit permission assigned to a CONT input signal controls editing operation and test operation
made at the keypad or PC Loader.

The following operation can be executed only while the edit permission remains turned on.

o Parameter edit mode

e Test operation mode

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

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

to the input terminal function setting parameter.

B Relevant description

(1) Parameter write protection 2
Specify "1" (write protection) to PA2_74 (parameter write protection) to disable key operation at the

keypad and parameter editing at the PC Loader.
The relationship between the edit permission and PA2_74 (parameter write protection) is shown in
the table below.

Edit permission PA2_74 Parameter change operation Edi:;;eprg;i::ion

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

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

(2) Edit permission response
The edit permission response is an output signal.
The signal is output if it is assigned to an output signal and the edit permission is turned on.
To assign the edit permission response to a sequence output terminal, specify the corresponding
value ("29") to the output terminal function setting parameter.
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Anti resonance frequency selection 0: Sequence input signal (Reference value 57)

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

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

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

Four points through combination of anti resonance frequency selection 0 and anti resonance
frequency selection 1 can be specified.

The anti resonance point may vary according to the length of the arm and the weight of the load.

<

< <

]
>

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

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

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

B Parameter setting

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

These signals are handled to be always turned off if they are not assigned to sequence input
signals.

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

To disable the anti resonance frequency, set the anti resonance frequency at 300.0Hz.
Because in-cycle switching of the anti resonance frequency causes a shock, switch during
stoppage without fail.

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

AD3: Sequence input signal (Reference value 63

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

Refer to the table below when entering.

<Address No. selection table>

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

Positioning data operation and immediate value operation are switched over.

B Function

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

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

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

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

B Parameter setting

To allocate positioning data selection to a sequence input terminal, enter the corresponding value
(“777) to the input terminal function setting parameter.

This signal is handled to be always turned off if it is allocated to none of sequence input terminals.
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Output signal

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

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

B Function

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

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

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

B Relevant description

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

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

This signal is turned on after a positioning motion is finished.
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
If servo-on [S-ON] is turned off Free-run ON
If servo-on [S-ON] is turned on Servo lock ON
Upon OT detection Servo lock ON
At deviation clear Servo lock ON
If forced stop [EMG] is turned off Zero speed ON
Upon alarm Free-run OFF

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

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

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

B Signal activation condition
(1) At power-on
Level: ON
Single shot: OFF
(2) During command pulse input operation

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

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

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

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

However, if the zero deviation signal is turned off while the signal remains turned on,
the signal is forcibly turned off.
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rem PA1_32: Zero deviation
v range/In-position range
| Time
Zero speed ON OFF ON
Zero deviation ON OFF ON
In-position (level)
ON OFF ON
In-position PA1_35: In-position judgment time >
(single shot) \—I'—
ON
PA1_34: In-position minimum <_>

OFF time / Single shot ON time
(3) Interrupt positioning

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

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

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

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

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

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

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

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

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

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

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

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

Function

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

limit.

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

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

Parameter setting

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

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

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

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

Function

(1) Data setting (overwriting)

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

Teaching OFF ON \

Over write OFF )I ON |
completion

Parameter setting

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

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

Brake timing: Sequence output signal (Reference value 14)

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

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

Function

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

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

e The brake attached to the brake-attached servomotor is "for retention."

Do not use it for braking.
e Do not use the 24 [V] power supply for sequence /O signals in parallel.
Note
Be sure to prepare a separate power supply for the brake.
e To apply or release the brake with the brake timing output, turn the servo-on
[S-ON] signal off first before turning the power off.

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

Servo on [S-ON] OFF ON OFF
|
- ] \

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

(2) Upon alarm

Alarm detection OFF ON
Base signal ON OFF
Ready for servo-on [RDY] ON OFF
Brake timing output ON OFF
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(3) Upon main power supply OFF

Main power suppy ON OFF
Base signal ON » OFF
PA2 64 :
Torque keeping time }o holding brake
Ready for servo-on [RDY] ON OFF
Brake timing output ON OFF
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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).

B Function

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

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

It can be also checked when the servo-on [S-ON] is ON and ready for servo-on [RDY] is OFF.
Precautions for using a normally closed contact for alarm detection

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

B Parameter setting

y

Alarm detection

The contact remains turned off for about 1.5 seconds after the power is turned on.

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

B Relevant description

The nature of the detected alarm can be output to the sequence output terminal in a code.

Alarm code 4 [ALM4] (36)
Alarm code 3 [ALM3] (35)
Alarm code 2 [ALM2] (34)
Alarm code 1 [ALM1] (33)

(
(
(
Alarm code 0 [ALMO] (32)
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Point detection, area 1: Sequence output signal (Reference value 17)

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

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

B Function

Three types of the output format can be selected through settings of PA2_31 (point detection, area

detection).

The signal can be output at two points with point detection, area 1, 2.
(1) PA2_31 (point detection, area detection) = 0: point detection

The signal is turned on near the position specified with PA2_32 or PA2_33.

190.0 200.0

Current position

2

AN

10.0

\

Point detection
OFF

ON

»

1

10.0

-
|

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

0.0 S PA2_34: Point detection range

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

The signal is turned off below the setting.

Current position 190}-0

200.0 210.0

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

»
|

Area

OFF

ON

(3) PA2_31 (point detection, area detection) = 2: area ON — OFF
The signal is turned on below the setting of PA2_32 or PA2_33.

The signal is turned off beyond the setting.

Current position

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

190.0

Area ON

200.0 210.0

\J

B Parameter setting

OFF

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

area 2.

2-66 Description of I/O Signals



CHAPTER 2 WIRING

Limiter detection: Sequence output signal (Reference value 19)

Whether the limiter function is enabled or not is checked.
B Function

With the limiter function, a motion started with positioning data exceeding the positive limiter
detecting position (PA2_28) or negative limiter detecting position (PA2_29) is stopped at the

detecting position.

After the motion is stopped at the limiter detecting position, the limiter detection signal is output
under the same conditions as those of issuance of the positioning completion signal.

If the motion is started with positioning data not exceeding the specified limiter position, the limiter

detection signal is turned off.

Rotation speed /—\ /—\ /\
| >

Time
Start positioning OFF J J J

In-position (level) ON OFF

Limiter detection OFF

The above positioning data assumes uniform incremental positioning data.

B Parameter setting

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

the output terminal function setting parameter.
B Relevant description

The limiter function is helpful to move at a uniform interval to the preset parameter position.
There is no need to calculate the frequency of starting or remaining distance to go.

The limiter detection signal is issued after a timer time, similarly to positioning completion.

The limiter function is enabled even in the manual feed and pulse modes. In case of the pulse
mode, the motor is forcibly stopped, causing deviation between the number of command pulses
and the actual motor movement distance. The function is enabled during travel with positioning

data or operation with immediate values.
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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.

()

Function

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

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

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

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

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

Parameter setting

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

Relevant description

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

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

Use sequence output signals to notify the host controller of detection of the + OT or - OT signal.
Connect to the host controller in general if the host controller is equipped with OT inputs.
Software OT

Set PA2_25 (software OT selection) at "1" (enable) to limit the position range of motion between
(PA2_26 (positive software OT detection position)) and (PA2_27 (negative software OT detection
position)).

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

Supply pulse inputs in the direction opposite to the detection direction or perform manual feed
(forward/reverse command) to return to the range. The signal will be turned off and movement in
both directions will be possible.

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

-«

1y

» Feedback position

PA2_27: - software OT detection PA2_26: + software OT detection
position position
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Cycle end detection: Sequence output signal (Reference value 21)

Add a cycle end to positioning data to check if the data position is reached. PA2_41 (sequential start
selection) must be set at “1” (enable). Change PA2_40 (internal positioning data selection) to “1”
(enable).

B Function

Starting at the positioning data at an arbitrary address, execute positioning data with merely the

start positioning signal sequentially until positioning data including the “CEND” status is reached.

Follow the procedure below to execute sequential start.

(1) Designate the first positioning data number and issue the start positioning signal to start the
positioning motion.

(2) Turn all positioning data addresses off and issue the start positioning signal. The motion
starts with the next positioning data.

(3) Step (2) is repeated until the positioning data including “CEND” is reached

(4) After positioning motions are completed up to the positioning data including “CEND,” the
cycle end detection signal is turned on at the same timing as the in-position signal.

(5) You can supply the start positioning signal with all addresses turned off to repeat the above
steps (1) through (4).

CEND
Rotation speed
7 8 9 /I)\ 7

Time
Start positioning OFF J J J J

In-position ON OFF
(level)

Cycle end deteetion ~ OFF

Address 7 >< 00

B Parameter setting

To allocate cycle end detection to a sequence output terminal, enter the corresponding value
(“21”) to the output terminal function setting parameter.

B Relevant description

The cycle end detection signal is not output if sequential start cannot be executed.
o If the servo-on signal is turned off

o If the pulse ratio is enabled or a homing cycle is executed during sequential operation
o If +OT or -OT is detected or if software OT is detected
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Neither positioning cancel nor pause gives effects on cycle end detection.

When positioning data number 15 is reached during sequential operation, the cycle end process
is executed.

If data continuation designation is included in positioning data, operation starts at the next data
having no data continuation designation.

Homing completion: Sequence output signal (Reference value 22)

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

B Function

This signal is turned on after the homing motion is normally finished. It remains turned on if the
feedback position is within PA2_17 (home position detection range) around PA2_16 (home
position after homing completion).

The signal is always turned on after homing if PA2_17 (home position detection range) is "0" or the
maximum value.

- Home position
Current position

\/

Homing completion
OFF ON

; PA2_17: Home position detection range

The home position is the stopping point after a homing motion is finished, or a position at which
position preset is executed. It does not mean the "0" position.

B Parameter setting

To assign homing completion to a sequence output terminal, specify the corresponding value
("22") to the output terminal function setting parameter.

Zero deviation: Sequence output signal (Reference value 23)

The signal is turned on if the deviation (deviation amount) retained in the servo amplifier becomes
within the reference value under position control.

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

B Function

The signal is turned on if the difference (deviation amount) between the command position and
feedback position is within the reference value of PA1_32 (zero deviation width/in-position range).

The signal status is retained in control modes other than position control mode (such as torque
control mode).

Position deviation will not be generated despite the reference value of PA1_32.
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B Parameter setting

To assign zero deviation to a sequence output terminal, specify the corresponding value ("23") to

the output terminal function setting parameter.

Zero speed [NZEROY]: Sequence output signal (Reference value 24)

The signal is turned on if the servomotor rotation speed is nearly zero.

Function

The signal is turned on if the servomotor rotation speed is within the reference value of PA1_30
(zero speed range).

The signal can be used as a motor stopping condition signal.

Parameter setting

To assign zero speed [NZERO] to a sequence output terminal, specify the corresponding value

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

Speed coincidence [NARV]: Sequence output signal (Reference value 25)

The signal is turned on after the servomotor rotation speed has reached the command speed.

B Function

The signal is turned on if the servomotor rotation speed is within the reference value of PA1_29
(speed coincidence range).

The command speed is the reference values of PA1_41 to 47 (manual feed speed 1 to 7) and the
speed command voltage supplied to the VREF terminal.

The signal is enabled under speed control and position control (interrupt positioning) and in the
homing cycle. It is turned off under torque control.

During manual operation, the signal is not output under the following conditions.

o If the [FWD] or [REV] signal is turned off

o |f the speed does not reach due to PA1_25 (max. rotation speed (for position and speed control))
o |f the deceleration time is too long to reach the command speed

Parameter setting

To assign the speed coincidence [NARV] signal to a sequence output terminal, specify the

corresponding value ("25") to the output terminal function setting parameter.
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B Relevant description

PA1_25 (max. rotation speed (for position and speed))

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

If the maximum rotation speed is exceeded due to an override or similar, the servomotor rotates at
the specified value.

Under torque control, there is a difference of about 100 [r/min] between the reference value and
the actual servomotor rotation speed. (This is because the speed is not controlled).

The maximum rotation speed setting is disabled under command pulse input position control.

Torque limit detection: Sequence output signal (Reference value 26)

The signal remains turned on while the output torque of the servomotor is at the torque limit value.

Function

The torque limit value can be changed according to conditions. For details, refer to "Torque limit 0,
1" on page 2-36.
The torque limit detection (26) output is enabled in all control modes.

Parameter setting

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

Overload warning detection: Sequence output signal (Reference value 27)

The signal is turned on if the servomotor load factor is at the reference value.

A warning can be issued before the servomotor is suddenly stopped due to an overload alarm or

similar.

Function

The signal is turned on if the load factor of the servomotor reaches the overload warning level of
PA2_70 (overload warning value).

The signal is automatically turned off if the factor falls below the overload warning level. (There is
no way to reset with a sequence input signal.)

The signal can be issued before the servo amplifier trips due to an overload alarm. Determine the
reference value while referring to the characteristics diagram specified on the next page.

Parameter setting

To assign overload warning detection to a sequence output terminal, specify the corresponding
value ("27") to the output terminal function setting parameter.
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B Standard series

Overload warning time (at 3000r/min)

1200

1000 |

—+— Overload warning value=20%

%)
o}
£,
0}
£
"c"» 800 | —— Overload warning value=40%
£ -=— Overload warning value=60%
% 600 Overload warning value=80%
= Overload warning value=100%
8 400 | —*— Overload detection (OL2) alarm
‘_2 —e— Lock detection (OL1) alarm
o
> L
3 200
0
0 100 200 300 400
Load factor [%]
Overload warning time (at 6000r/min)
600
500 F

I

o

o
/

—+— Overload warning value=20%
—— Overload warning value=40%
-=— Overload warning value=60%

Overload warning time [sec]

300 F Overload warning value=80%
Overload warning value=100%
200 L —— Overload detection (OL2) alarm
—e— Lock detection (OL1) alarm
100 r
H“\‘ﬂ*\\’\‘:::':f*‘m
0
0 100 200 300 400

Load factor [%]
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Servo control ready [S-RDY]: Sequence output signal (Reference value 28)

Use the signal to check that the servo amplifier and servomotor operate correctly.

B Function

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

satisfied.
Signal ; Function .
division Signal name No. Signal status
) Forced stop [EMG] 10 ON
CONT input
Free-run [BX] 54 OFF
OUT output |Alarm detection 16 OFF
The internal CPU operates correctly. -
The L1, L2 and L3 terminals are turned on. -

B Parameter setting

To assign servo control ready to a sequence output terminal, specify the corresponding value

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

Edit permission response: Sequence output signal (Reference value 29)

The signal is output if the "edit permission” input signal for enabling editing operation for parameters,

etc. is turned on.

B Function

After the edit permission assigned to a CONT input signal is on, under some conditions, the "edit
permission response command" is turned on. The conditions are listed in the table below.

Edit permission PA2_74 Para;ztfart;:a”ge Edi:ezzrgi::ion
Not assigned 0: Write enable ON Possible
OFF 0: Write enable OFF Impossible
ON 0: Write enable ON Possible
Not assigned 1: Write protect OFF Impossible
OFF 1: Write protect OFF Impossible
ON 1: Write protect OFF Impossible

B Parameter setting

To assign edit permission response to a sequence output terminal, specify the corresponding

value ("29") to the output terminal function setting parameter.
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B Relevant description

For details, refer to "Edit permission" on page 2-54.

Data error: Sequence output signal (Reference value 30)

The signal is turned on if the data reading or writing process via RS-485 communications does not

proceed correctly.

B Function

The signal is turned on if the data via RS-485 communications is incorrect (drifting beyond the
specification limit).

Address error: Sequence output signal (Reference value 31)

The signal is turned on when deviation from the positioning data number range is detected.
B Function

The signal is turned on if the start positioning (“4”) signal is turned on while AD3 through ADO are
turned off with PA2_41 (sequential start selection) being “0” (disable).

Start operation with a correct positioning data number to turn the signal off.
B Parameter

To allocate the address error to a sequence output terminal, enter the corresponding value (“31”)

to the output terminal function setting parameter.

Alarm code 0: Sequence output signal (Reference value 32

Alarm code 1: Sequence output signal (Reference value 33

)
)
Alarm code 2: Sequence output signal (Reference value 34)
Alarm code 3: Sequence output signal (Reference value 35)

)

Alarm code 4: Sequence output signal (Reference value 36

Upon alarm, signal to output alarm details into code
B Function

Alarm code 0 to 4 signals assigned to OUT output signals identifies the nature of the alarm.
B Parameter setting

To assign alarm code 0 to 4 to sequence output terminals, specify the corresponding value ("32" to
"36") to the output terminal function setting parameter.
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B List of alarm nature and code

Nature of alarm ALM4 | ALM3 | ALM2 | ALM1 | ALMO | Code |Indication| Order

No alarm (during correct operation) OO0H - -

Overload 1 1 01H oL1 15
Overload 2 1 01H oL2 16
Pulse command frequency error 1 0 02H HF 29
Amplifier overheat 1 1 03H AH 22
Internal braking resistor overheat 1 0 0 04H rH1 18
External braking resistor overheat 1 0 0 04H rH2 19
Braking transistor error 1 0 0 04H rH3 20
Deviation overflow 1 0 1 05H oF 21
Overcurrent 1 1 1 0 06H oC1 1

Overcurrent 2 1 1 0 06H oC2 2
Overspeed 1 1 1 07H oS 3
Overvoltage 1 0 0 0 08H Hv 5
Control power undervoltage 1 0 0 1 09H LvC 4
Main power undervoltage 1 0 0 1 09H LvP 17
Encoder trouble 1 1 0 1 0 O0AH Et1 6
Encoder trouble 2 1 0 1 0 0AH Et2 7
Initial error 1 0 1 1 0BH IE 28
Circuit trouble 1 1 0 0 OCH Ct 8
Memory error 1 1 0 1 ODH DE 9
Fuse broken 1 1 1 1 OFH Fb 10
Encoder communication error 1 0 0 0 0 10H EC 13
Motor combination error 1 0 0 0 1 11H CE 11
Braking transistor overheat 1 0 0 1 0 12H tH 12
CONT (Control signal) Error 1 0 0 1 1 13H Cte 14
Encoder overheat 1 0 1 0 0 14H EH 23
Absolute data lost 1 1 0 1 0 1 15H dL1 24
Absolute data lost 2 1 0 1 0 1 15H dL2 25
Absolute data lost 3 1 0 1 0 1 15H dL3 26
Multi-turn data overflow 1 0 1 1 0 16H AF 27

*1=0N, 0=OFF Indication indicates characters displayed at the keypad.
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Type Nature of alarm Code
Address error BCD error 19H
Out-of-range error 1AH
Command rejection 1BH
BCD error 1CH
Data error
Out-of-range error, 0 data write 1DH
Negative sign designation 1EH
B i 17H
Maintenance function attery warning
Life warning 18H

¢ |f two or more alarms occur simultaneously, alarms are output in the priority specified in the table
above.

¢ The life warning is for the capacitors in the main circuit inside the servo amplifier and the cooling
fan (OR condition).

+0OT detection: Sequence output signal (Reference value 38)

-OT detection: Sequence output signal (Reference value 39)

The state of over-travel (+OT) is output.

(1)

()

Function

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

Parameter setting

To assign positive or - OT detection to a sequence output terminal, specify the corresponding
value ("38" or "39") to the output terminal function setting parameter.

Relevant description

OT detection

The signal is turned on when the servomotor detects the OT signal in either the positive or
negative direction. For details, refer to page 2-68.

Software OT

Set PA2_25 (software OT selection) at "1" to allow movement in the position range between
(PA2_26 (+software OT detection position)) and (PA2_27 (-software OT detection position)).

For details, refer to "PA2_25 to 27 software OT selection/+software OT detection/-software OT
detection position" on page 4-66.
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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 home position LS detection to a sequence output terminal, specify the corresponding
value ("40") to the output terminal function setting parameter.

Forced stop detection: Sequence output signal (Reference value 41)

The signal is turned on while the forced stop signal (input signal) remains turned off.
B Function

Forced stop detection is turned on when the forced stop sequence input signal is turned off. For
details, refer to "Forced stop" on page 2-32.

B Parameter setting

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

Battery warning: Sequence output signal (Reference value 45)

The signal is output if the battery voltage is smaller than the rated value.
®  Function

If the battery voltage is smaller than the rated value in an established ABS system (absolute
system), a battery warning signal is turned on.

B Parameter setting

To assign battery warning to a sequence output terminal, specify the corresponding value ("45") to
the output terminal function setting parameter.
Replace the battery immediately if this signal is turned on.
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Life warning: Sequence output signal (Reference value 46)

The life of internal main circuit capacitors of the servo amplifier and that of the cooling fan are

calculated and output its signal.

MDO: Sequence output signal (Reference value 60
MD1: Sequence output signal (Reference value 61
MD2: Sequence output signal (Reference value 62
MD3: Sequence output signal (Reference value 63
MD4: Sequence output signal (Reference value 64
MD5: Sequence output signal (Reference value 65
MD6: Sequence output signal (Reference value 66
MD7: Sequence output signal (Reference value 67

Function

The life of internal main circuit capacitors of the servo amplifier and that of the cooling fan are
calculated and, if either exceeds the rated time, a life warning is turned on.

Use the PC Loader or keypad (En_003) to discriminate between the main circuit capacitors and
cooling fan.

Parameter setting

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

)
)
)
)
)
)
)
)

The M code of positioning data currently executed is output.

B Function

The M code of the positioning data being executed is output.

Unlike JIS B 3614, M00, M02, M30, M98 and M99 are not provided with specific functions but are
general-purpose code outputs. No interlock function is provided at Moy and Moge.

The M code is output at M code sequence output terminals 0 to 7 (“60” to “67”).

The M code is a hexadecimal between 00H and FFH.

* The default value of the M code is FF.

In case of RS-485 communications, the code can be acquired through in-process positioning data

read function.
Parameter setting

To allocate M codes 0 to 7 to sequence output terminals, enter corresponding value (“60” to “67”)

to the system parameter.
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B Relevant description

(1) M code setting range
Enter the M code in a binary between 00h and FFh.

(2) Output at start (output in start) / output at completion (output after completion)
You can select the M code output timing between during execution of positioning data (output at

start) and after execution of positioning data (output at completion).

Output at start (in-process output)
The signal is issued since the start of the positioning motion to the end. After the positioning motion
is finished, the signal is turned off.

Simultaneous output of M code

Rotation

M code 20
speed

» Time
‘ ! i Timer

| ! (positioning data)
Ready for i ON
servo-on
Start

positioning
AD3 to ADO 5 15

In-position ON OFF ON

(level)

OFF ON

M code FF 20 FF

* Positioning data is executed while the timer time is counted.
* The default value of the M code is FF.
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Output at completion (after-process output)
The signal is output at positioning completion and is hold.

Output after M code issuing

Rotation

M code 20
speed

‘ - » Time
| imer
! (positioning data)
Ready for |
servo-on
Start
positioning

AD3 to ADO 5 15

In-position ON OFF ON

(level)

ON

OFF ON

M code FF 20

* Positioning data is executed while the timer time is counted.
* The default value of the M code is FF.

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

This signal is output after position preset (position change) is executed and completed.
B Function

If position preset is executed in an established ABS system (absolute system) to reset from an
alarm or change the current position, the sequence output corresponding to position preset
completion is turned on after position preset is finished.

B Parameter setting

To assign position preset completion to a sequence output terminal, specify the corresponding
value ("75") to the output terminal function setting parameter.

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

The signal is turned off if a protective function (alarm) of the servo amplifier is activated.

For details, refer to “Alarm code 0 to 4” on page 2-75.

Immediate value continuation permission: Sequence output signal (Reference value 79)

The signal is turned on when the system is ready to accept an immediate value continuation command.
® Function

The immediate value continuation command can be accepted only if this signal is turned on after
immediate value operation is started.

The signal is turned off after the continuation setting completion signal is turned on. It is turned on
again after data continuation is made.

The signal is turned off 50ms after positioning based on the post-continuation data.
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For details, refer to “lmmediate value continuation” on page 2-37.

B Parameter setting

Enter the corresponding value (“79”) to the output terminal function setting parameter. Relevant
signal reference values are shown below.

Allocated signal No.

Immediate value continuation: sequence input 29
signal

Immediate value continuation completion: 80
sequence output signal

Immediate value continuation permission:
sequence output signal

79

Immediate value continuation completion: Sequence output signal (Reference value 80)

The signal is turned on after continuation of immediate value operation is processed according to an

immediate value continuation command, and it is turned off after the immediate value continuation
command is turned off.

B Function

After immediate value operation is started and positioning is completed, the positioning motion
continues according to new target position (speed) data. The positioning motion continues even if
deceleration is already started with immediate value operation data.

For details, refer to “Immediate value continuation” on page 2-37.

B Parameter setting

Enter the corresponding value (“80”) to the output terminal function setting parameter. The relevant
signal reference values are shown below.

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

Immediate value continuation permission:
sequence output signal

79

Immediate value change completion: Sequence output signal (Reference value 81)

The signal is turned on when the changing process is executed according to an immediate value

change signal, and it is turned off after the immediate value change is turned off.

B Function

While the in-position signal is turned off after immediate value operation is started, the target
position and target speed can be changed at an arbitrary timing.

For details, refer to “Immediate value change” on page 2-39.

The command position and command speed change at the activating edge of the immediate value
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change command. While the positioning completion signal is turned off, they can be changed at an
arbitrary timing.

B Parameter setting

Enter the corresponding value (“81”) to the output terminal function setting parameter. The relevant
signal reference values are shown below.

Allocated signal No.
Immediate value change 23
Immediate value change completion 81

Command positioning completion: Sequence output signal (Reference value 82)

The signal is turned on after the command value inside the servo amplifier is completed.

B Function

The signal undergoes ON-to-OFF transition at the start of operation and OFF-to-ON transition
upon elimination of the internal command during manual feed, positioning, homing or interrupt
positioning. However, even if the command is eliminated, in the case of the automatic-operation
continuation dwell timer counting cycle for example, the OFF state continues during operation.
When continuation of operation is disabled due to alarm detection, emergency stop detection or
OT detection, this signal is immediately turned on.

Speed Command

Time

Motor speed

Start positioning ON

Command positioning
completion Q OFF ON
In-position OFF ON
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If the command positioning completion signal is allocated to an output signal, the condition for the
next start signal is activation of the command positioning completion signal. Refer to the timing
chart below.

(Example : Automatic operation continuation)

A
2 Speed ——~. Motor
% speed
7 3

Command

Time

Start positioning ON

Command positioning OFF I_
completion
ON
In-position OFF
[INP]

If a motion to the current position is started, the servomotor does not start but the in-position signal is

turned off for the time specified in PA1_34 (in-position minimum OFF time / single shot ON time).

B Parameter setting

Enter the corresponding value (“82”) to the output terminal function setting parameter.

Range 1 of position: Sequence output signal (Reference value 83)

Range 2 of position: Sequence output signal (Reference value 84)

This signal is issued upon detection of the current servomotor position.

B Parameter setting

The signal can be output at two positions: position range 1 and 2.
Range 1 of position: Enter at PA3_92 and _93.
Range 2 of position: Enter at PA3_94 and _95.
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1) Setting value of PA3_92 < Setting value of PA3_ 93

Range1 of position: Setting1 (PA3_92) Range1 of position: Setting2 (PA3_93)
1000.00 3000.00
Motor current >
position H :
Range1 of OFF ON OFF
position

2) Setting value of PA3_92 > Setting value of PA3_93

Range1 of position: Setting2 (PA3_93)

\ Range1 of position: Setting1 (PA3_92)
1000.00 3000.00
Motor current >
position H H
Range1 of ON OFF ON
position —

Note: If setting 1 of range 1 of position (PA3_92) is the same as setting 2 of range 1 of
position (PA2_93), range 1 of position is always turned off. The same is true for range 2 of

position.
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2.6 Connection Example to Host Controller

For products not described in this manual, be sure to refer to the manual attached to the corresponding
product. Refer to the connection diagram described here.

o The servomotor specified in the connection diagram is equipped with a brake. If the servomotor is
equipped with no brake, the Br terminal is not provided.

Connection of connector 6 (CN6) is unnecessary for the operation of the servomotor. Use it to
measure or monitor the speed waveform and torque waveform of the servomotor with a measuring
instrument or similar.

Connect a battery at connector 5 (CN5) to configure an absolute system.

It is unnecessary if the absolute system is not configured.

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.

e 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.
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2.6.1 Connection Example (Pos

A connection example with MICREX-SX Series four-axis pulse output positioning terminal is shown

below.

The maximum output frequency is 250kHz.
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The maximum output frequency is 200kHz. For details, refer to the manual prepared for the positioning

2.6.2 Connection Example (Positioning module: NP1F-MP2)
A connection example with MICREX-SX Series pulse two-axis positioning module is shown below.
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F3YP14-0N/

.6.3 Connection Example (Positioning module:

2

F3YP18-0N)

A connection example with the F3YP14-0N type positioning module made by Yokogawa Electric is

shown below.
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it: QD75 type)

itioning un

2.6.4 Connection Example (Pos

A connection example with the QD75 type positioning unit made by Mitsubishi Electric is shown below.

Connection between the QD75 type positioning unit and servo amplifier is shown.

For the PLC, refer to the corresponding manual.
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3.1 Signal Description (Priority among Input Signals)

Input signals of the servo amplifier for stopping the motor shaft are received first in view of safety.

Description

Section

Applicable signal
(Function No.)

01 | Operation signal always given highest priority

+ Free-run command (54)
+ Servo-on (1)

02 | Operation signal always given priority

+ Forced stop (10)
- External braking resistor overheat (34)

03 | Signal for controlling the torque

+ Torque limit 0 (19)
+ Torque limit 1 (20)

04 | Signal for stopping the motor

« +OT (7)

- -OT (8)

+ Command pulse inhibit (26)
+ Pause (31)

+ Positioning cancel (32)

+ Deviation clear (50)

05 | Signal for turning the motor

« FWD (2)

+ REV (3)

+ Start positioning (4)
+ Homing (5)

06 | Signal for determining the home position

+ Home position LS (6)
« +OT (7)

+ -OT (8)

+ Interrupt input (49)

+ Position preset (16)

07 | Signal irrelevant to motor operation

+ Alarm reset (11)
- Edit permission (55)

e The moving part of the mechanical system of the elevator may drop if a free-run command is
used. Do not assign the command unless necessary.

o If +OT (7) is detected during rotation caused by an FWD (2) signal, priority is given to the +OT (7)
signal.
Even if the +OT (7) signal is detected, priority is given to the torque limit (30) signal.
Priority is given to forced stop (10) during operation with a torque command (30) signal. However,
if the free-run command (34) signal is issued, the servo amplifier output is stopped.

e The response time of the sequence input terminal and output terminal is about 1 [ms].
If the zero deviation signal setting or similar is too small, the host PLC may fail to recognize.
(The scanning cycle of a general PLC is several tens of milliseconds [ms].)

3-2 Signal Description (Priority among Input Signals)



CHAPTER 3 OPERATION

3.2 Selection of Operation Procedure

The VV type servo amplifier is capable of speed control and torque control with analog voltages,
position control with pulse, positioning data operation with Di/Do signals or RS-485 communications,
and immediate value data operation with RS-485 communications.

Follow the flow chart below to select the desired operation and enter parameters, etc.

START

Positioning operation No Operation in FALDIC- @ No Positioning control with

N e » speed control, torque control
with amplifier alone? g jes- i 2 g s
amplifier alone’ series-compatible mode? or pulse is used.
Yes

(control mode selection). (control mode selection). (control mode selection).

Enter “7” to PA1_01 | Enter “6” to PA1_01 | | Enter “1” to “5” to PA1_01

Positioning operation
with internal data?

Immediate value positioning
operation is necessary.

Enter “1” to PA2_40

Enter “0” to PA2_40
(internal positioning data selection).

(internal positioning data selection).

4 4 A v
Positioning operation for up to 15 Positioning operation can be made Operation can be made with the Operation can be made
points can be made according to according to RS-485 (Modbus-RTU or PC same host settings as those of according to analog voltages
internal data. Loader) communications. FALDIC-a Series. and pulse commands.
y y A v
Refer to pages 3-15 Refer to pages 3-15 Refer to pages 3-12 Refer to pages 3-8
and 3-18. and 3-19. through 3-16. through 3-11.
Host controller Servo amplifier
N
(Immediate value data +®
Modbus-RTU startup command)
Immediate data 1
Position
Speed Posifioning ! hats dat PTP
i data no. mmediate data L
Acceleration time da! arﬁc PGSITIDHIHQ
startup @ Immediate data 2 calculation
command Immediate data 1
Paosition
Py . eed
(Positioning data no. + startup command) Asibeleraﬁnn fime
Di/Dasigﬂa. O O Deceleration time

Fulse/analog
command

Q) —
Servo control system
(position/speed/torque)

L
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3.3 Operation Check

3.3.1 Power On

Connect the commercial power supply and the servomotor to the servo amplifier.
For the wiring method, refer to "CHAPTER 2 WIRING."

B Supplying commercial power

Operate MCCB/ELCB to supply power.

Supply main power simultaneously or later to the control power.

If necessary, insert an electromagnetic contactor in the upstream of the main power input so that
the power can be shut off at any time.

The main power (L1, L2 and L3) and control power (L1C and L2C) are separated internally. Be

sure to supply power to both of them. The following results indicate the correct state.

(1) The charge LED lights up in red.
5‘77 o
Charge LED ’Eﬁ
(2) If the servo amplifier is in the factory shipment state, the keypad EE
shows the following. %’i
R
-FSafF = e

® If the charge LED fails to light up

200 [V] is not supplied to the main power terminals (L1, L2 and L3). Check the source voltage.
Operation does not start with single-phase 100 [V] power supply. In case of three-phase 400 [V],
use a transformer to drop to 200 [V] to supply. (400 [V] will cause the servo amplifier to be

broken.)

B |[f the keypad does not light up

200 [V] is not supplied to the control power terminals (L1C and L2C). Check the source voltage.
Operation does not start with signal-phase 100 [V] power supply. In case of three-phase 400 [V],

use a transformer to drop to 200 [V] to supply. (400 [V] will damage the servo amplifier.)
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B [f the keypad indicates differently

If three characters from the left is "AL-," an alarm is detected. In this case, the display blinks.
HL -84
[N 1L

In addition, the orange LED below the keypad blinks upon an alarm.

If the keypad shows those other than specified above, the servo amplifier is not in the factory
shipment state.

3.3.2 Power-On/Servo Control-Ready [S-RDY]

The servo control ready [S-RDY] signal is issued about 2.0 seconds after the control and main power
supplies are turned on.

The CPU inside the servo amplifier diagnoses itself and, if the result is correct, the signal is issued and
remains turned on until the power is shut down.

Power supply Shutdown Supply

[SRDY]

OFF ON

i About 2.0 seconds

3.3.3 Servo-On [S-ON]/Ready for Servo-On [RDY]

Issue this signal to turn the servomotor on and make it ready to turn. If the signal is turned off in motor
stoppage, the motor immediately free-run.

If the signal is turned off during motor rotation, the motor decelerates to stop and, after it is stopped, the
motor free-run.

After servo-on is turned on and the motor becomes ready to rotate, the ready for servo-on [RDY] signal
is turned on and the motor is in the ready-to-rotate state can be checked.

[S-ON] OFF ON
. |
[RDY] OFF : ON ;
[} N
[} [}
! | | |
About 2ms  e—»! '«—»! About 2ms
[}

The servo amplifier input signal can be always enabled with parameters PA3_26 to PA3_30.
Servo-on [S-ON] turned on before power-on does not cause breakage to the servo amplifier.

Operation Check 3-5




CHAPTER 3 OPERATION

3.3.4 If the Servomotor Fails to Start

If the servomotor fails to start or unexpected indication is given, it is recommended to undergo the

procedure described in “14.5.8 Diagnosis to be Made If the Servomotor Fails to Start” on page 14-28,

using PC Loader.

3.3.5 Shutdown

If the power is turned off with the servo-on signal turned on, the servo amplifier detects a low voltage

alarm.

o If the main power is turned off for an interval longer than the main power shutoff detection time
(PA2_68) with the servo-on signal being turned on, and if the power is supplied again, a main circuit
low voltage alarm (LVP) is detected.

o If the motor power is turned on again with the servo-on signal being turned on after one second or
more since the main power shutoff detection time (PA2_68) has elapsed, the main circuit low
voltage alarm is not detected.

o If the DC link voltage drops below about 200V and the power is restored within one second with the
servo-on signal being turned on, the main circuit low voltage is detected. If the duration exceeds one
second, the main power undervoltage is not detected.

Even if the main circuit low voltage alarm is detected, there is no effect on the servo amplifier.

However, do not repeat to turn the power on or off to start or stop the servomotor.

Repetitive power-on and shutdown will cause breakage to the servo ampilifier.

If the operation command is turned off before the power is shut off, the main circuit low voltage is not

detected.

This type of the servo amplifier does not cause the output shaft of the servomotor to coast to stop even

if an alarm reset signal is supplied.

The alarm reset signal resets alarm detection (activation of a protective function of the servo ampilifier).
If the power is shut off during operation, the servo amplifier turns off operation preparation

completion [RDY] to stop the internal CPU.
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3.4 Operation

3.4.1 Test Operation at Keypad

Using the test operation mode of the keypad, check the motor rotation.

In case of a servomotor equipped with a brake, supply 24 [V] DC to release the brake.
The motor rotates even without a sequence 1/O signal.

The relevant parameter settings and default values are shown below.

Parameter No. Name Setting range szfliilt
PA1_37 Acceleration time 1 0.0 [ms] to 99999.9 [ms] 100.0 [ms]
PA1_38 Deceleration time 1 0.0 [ms] to 99999.9 [ms] 100.0 [ms]
PA1 41 Manual feed speed 1 0.01 [r/min] to (max. speed) [r/min] 100.0

B Test operation at keypad

Follow the procedure below to check that the output shaft of the servomotor rotates.
[11 Use the [MODE/ESC] key to start the test operation mode [Fn_001].

[2] The servomotor rotates while the key on the keypad is held down.

SET
(1 sec. or over)
- _ o | 1_ I~
rorn_ ol | | e—m— NN
ESC
SET
ESCT SET (1 sec. or over) Indicates rotation in the
positive direction.
- 1_ I~ A oo or_r
1 INININ i e

Indicates rotation in the
Keeps changing in the offline mode. Vv negative direction.

Cloi_ T

1
e

—
L
-~
-~
~

After checking shaft rotation in the test operation mode, press the [MODE/ESC] key to return until
[Fn_001] is displayed again.

Unless [Fn_001] is displayed again, rotation with the sequence I/O signal is impossible.

Notation of key

In this chapter, keys on the keypad may be simply specified as shown below.
e [MODE/ESC] key
@ In case of [MODE] function: MODE
In case of [ESC] function: ESC
o [SET/SHIFT] key
In case of [SET] function: SET (1 sec. or above)
In case of [SHIFT] function: SHIFT
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3.4.2 Position Control (Pulse)

The shaft rotation position is controlled under position control according to the pulse input of the servo
amplifier.

The pulse operation procedure is shown below.

(2) Position control setting

(4) Pulse amount check

‘ (3) Position control check

<

(1) Pulse setting

(1) Pulse setting

According to the pulse format of the host pulse generator, enter the following parameters.

Default
value

No. Name Setting range

0: Command pulse/direction
PA1_03 |Command pulse form selection 1: Forward/reverse pulse 1
2: A/B phase pulse

Number of command input pulses|O: Electronic gear is enabled

PA1_05 | er revolution 64 to 1048576 [pulses] 0
PA1_06 |Numerator 0 of electronic gear ratio |1 to 4194304 16
PA1_07 |Denominator of electronic gear ratio |1 to 4194304 1

e To assign 4000 pulses per revolution of the servomotor
PA1_05 = 4000
e To connect a 5 [mm] ball screw directly and change the per-pulse mechanical system traveling
amount to 0.001 [mm] (18-bit)
Because (5/262144)x(PA1_06/PA1_07) = 1/1000
PA1_05=0,PA1_06=32768,PA1_07 = 625
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(2) Position control setting
The factory shipment settings of the VV type (RYTULIII5-VV2 type) servo amplifier are as

follows.
o Assignment of input terminal (CONT input signal)

CONT1: Servo-on [S-ON] (Function No. 1)
CONT2: Alarm reset [RST] (Function No. 11)
CONT3: Deviation clear (Function No. 50)

CONT4 to CONT24: (No designation)
o Parameter PA1_01: Control mode selection 0 (position control)

Therefore the power-on state is the position control mode.
CONT1: Turn on servo-on [S-ON] and supply a pulse to turn the motor.

(3) Confirmation of position control
Confirm the position control mode. The third character "P" from the left indicates position control.

SET
(1 sec. or over)
- -1

i =
5”—'—”—’ / T - _I'_'I'_ 11

SET
(1 sec. or over)
- E— rrrr

- I—1 10
Li 1| 4/ (NN ININ

ISHIFT

/ mrnrr
L orooang

The display example for 40000 is shown.

(4) Confirmation of pulse amount
Issue a pulse from the host controller. Check that the count agrees with that of the servo amplifier.

With A/B phase pulse, four times the pulse count is displayed.

3-9
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3.4.3 Speed Control

The shaft rotation speed is controlled in the speed control mode according to the speed command
voltage input [VREF] of the servo amplifier or parameter setting.

If parameter PA1_01 is set at "1," the speed control mode starts after the RDY signal is turned on.
While the manual forward command [FWD] or manual reverse command [REV] signal is turned on, the
motor accelerates and turns at a constant speed, and deceleration starts when the signal is turned off.
Use the ACC (14) input signal to switch the acceleration/deceleration time.

The acceleration/deceleration time follows the parameter setting.

The rotation speed follows the X1 (51), X2 (52) and X3 (53) input signals or speed command voltage
[VREF].

In the below chart, the operation is executed with the speed corresponding to VREF.

First when the X1 signal is turned on, the operation is executed with the speed corresponding to the X1
signal (rotation speed setting in PA1_41).

Then the operation decelerates and stops after turning the FWD signal off.

A
Speed |
|
| a-
! I
; | | >
| | |
|
RDY] N | i
| | ;
| |
Zero speed ON | OFF | i
! l :
|
:
Manual forward command  OFF ON :
[FWD] '
Multi-step speed [X1] OFF ON

Use parameter PA3_35 to specify the zero clamp level in relation to the [VREF] input.

The following signal is active in the speed control mode.

e Zero speed
The signal is turned on if the feedback speed of the motor (present shaft rotation speed of motor)
falls below a certain value.
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3.4.4 Torque Control

The shaft output torque is controlled under the torque control according to torque command voltage
input [TREF] of the servo amplifier or a parameter setting.

If parameter PA1_01 is set at "2," the torque control mode starts after the RDY signal is turned on.
The torque is output while the manual forward command [FWD] or manual reverse command [REV]
signal is turned on, while the torque is reduced to zero after the signal is turned off.

Torque setting filter
Torque Vo
> [} I <
Lo
[} [}
[} [}
[} [}
[} [}
[}
1 1 »
Lo "
[RDY] ON bt
Manual forward OFF ON

command [FWD]

Use parameter PA1_60 to specify the torque setting filter.

The maximum motor rotation speed can be controlled.

No. Name Setting
PA2 56 Speed Ilimit selection at|O: Limitation upon PA1_26 setting
- torque control 1: Limitation at a speed selected with X3, X2 or X1
+ The speeds corresponding to X3, X2 and X1 are given with PA1_41 to PA1_47, or [VREF]
terminal.

+ Because the speed control is not performed, the actual speed limit level is different.
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3.4.5 Mode Selection

The operation control mode can be changed with parameter settings shown below and control mode

switching signal.

PA1_01:Control mode Control mode (function No.36)

selection Control mode selection=OFF | Control mode selection=ON

3 Position control Speed control
4 Position control Torque control

5 Speed control Torque control

The operation pattern with “5” specified in PA1_01 (speed control < torque control) is shown below.

Forcible push against the
mechanical system

'

A
|
Speed |
|
1
[} 1
[} 1
1 11 -
| [ =
| 1
[RDY] ON ! '
i i
1
Zero speed ON OFF i
|
Control mode OFF ON
selection
Speed control Torque control
< < >

To forcibly push against the mechanical system as shown in the figure above, torque limit
should be adopted with a pushing material or the like.

For the torque control, refer to Section 3.4.4.

The control mode switching condition is activation of the zero speed signal.

The same rule applies to the case where the control mode is “6” (extension mode).
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3.4.6 Extension Mode

Compatible mode with standard type of FALDIC-a Series

If parameter PA1_01 is “6,” operation is made with control signal inputs similar to those of the o Series.

If the pulse operation is performed, pulses are active while "position control" and "pulse ratio 1 (2)" are

turned on.
[S-ON] OFF ON
. a
[RDY] OFF : ON :
| :
1 | ,
About 2ms : “—> '«—»! About 2ms
1 1 1
Position control ON
Pulse ratio 1 ON
Input . .
enable/disable Disable Pulse enable Disable

® Command pulse multiplication (PA1_01 =0)

Numerator 0 of electronic gear (PA1_06), numerator 1 of electronic gear (PA2_51), numerator 2 of
electronic gear (PA2_52) or numerator 3 of electronic gear (PA2_53) with an input signal can be

selected.

B Position control

The following signals are enabled in the position control mode.

e Zero deviation
The difference between the command position (pulse input) and feedback position (present
motor position) is the deviation. The signal is turned on if the present deviation is below a certain
value. You can check that the motor has reached the command position.

e Zero speed
The signal is turned on if the feedback speed of the motor (present shaft rotation speed of motor)
is below a certain value.

¢ In-position
Parameter PA1_34 to switch between level output and single-shot output can be used. The level
output is the same as the zero deviation signal, The single-shot output is turned on for a certain

time after the zero deviation signal is turned on.
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o Deviation clear
The difference between the command position (pulse input) and feedback position (present
motor position) is the deviation.
Issue a deviation clear signal to zero the internal deviation. The command position becomes the
same as the feedback position.
Deviation clear is always effective and active even during rotation.
Either edge or level can be selected with parameter PA3_36 to switch the input format of the

3 deviation clear signal.
Because the deviation is forcibly zeroed, the motor is stopped.

A
Speed
Zero deviation ON OFF
Zero speed ON OFF
In-position ON OFF
(level) e
In-position OFF ON

(single shot)
[} [}
l«—>» PA1_34
[} [}

* The single-shot output is forcibly turned off if the zero deviation signal is turned off.

To perform homing and interrupt positioning, select the extension mode. For details, refer to the

following pages.
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3.4.7 Homing

When in-position [INP] is turned on, activation of the homing command [ORG] starts a homing motion.

Enter parameters PA2_06 through 18 and 24 to configure the homing pattern.

A
Speed Homing speed
[}
i Homing
creeping speed
i ping sp Shift amount for
| homing
i , — Time
| [} [}
[RDY] ﬁ: ON : i i
! !
[}
[INP] ON OFF | i ON
1 ] | —
Home position 1 , L
LS detection OFF |1 | ON | EOFF !
Homing completion. _E OFF i i i ON
[ORG] OFF |_ON OFF | 1 |
[LS] OFF ON| | OFF
Encoder Z-phase i_j“"i_j“ OFF L OFF
N

For details of the homing pattern settings, refer to “CHAPTER 4 PARAMETER.”

The homing motion can be interrupted with forced stop [EMG].

The in-position [INP] signal shown in the figure assumes the level output mode.
Note | If positioning completion single shot output is selected with basic setting parameter No.
33, check for stoppage with an external circuit before executing operation.
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3.4.8 Interrupt Positioning

Turn interrupt input enable signal on during operation with a forward [FWD] or reverse [REV] rotation
command to start to move by an interrupt traveling unit amount, which is specified at parameter
PA2_20, at the activating edge (OFF-to-ON transition) of the interrupt input.

Allocate interrupt input enable and interrupt input to CONT signals with input terminal function

parameters.
A Interrupting traveling unit amount (PA2-20)
Speed

[ )
- = > Time
[}

[RDY] i ON i :\ i

[INP] ON | OFF | ON OFF
[}

[FWD] OFF ON | OFF ON
! I

[X3, X2, X1] [ON, OFF, OFF] | 1

Interrupt input enable OFF | i ON OFF ON

Interrupt input OFF ON | OFF ON OFF

Disabled

(1) After the interrupt input enable signal is turned on, the activating edge
(OFF-to-ON transition) of the first interrupt input is enabled.

(2) Allocate the interrupt input to the CN1 terminal of CONT1 to 5. The filter circuit of

@e CONT1 to 5 causes a delay of about 0.05 [ms].

(3) To execute interrupt positioning again after interrupt positioning, turn the
interrupt input enable signal off temporarily and turn it on again.

(4) The in-position [INP] signal shown in the figure assumes the level output mode.
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Torque limit is always enabled in the position control, speed control and torque control mode.

If the torque is limited under position or speed control, the designated position or designated speed

may not be achieved.

(1) Position/Speed control

The following limits can be set through combination of the "torque limit 0" and "torque limit 1"

sequence inputs.

Torque limit 1 | Torque limit 0 Torque limit
OFF OFF Value set at PA1_27 and PA1_28
OFF ON Smaller value between torque command voltage [TREF] and
PA1_27 (PA1_28)
ON OFF Smaller value between PA1_27 (PA1_28) and PA2_58
Smaller value between torque command voltage [TREF] and
ON ON  Ipa2 58

If neither "torque limit 0" nor "torque limit 1" is used, PA1_27 and PA1_28 are enabled.

(2) Torque control

Forward rotation torque limit PA1_27 and reverse rotation torque limit PA1_28 are always enabled

under torque control.

The output torque is in proportion to the voltage applied at the torque command voltage [TREF]

terminal.

(3) Forced stop

The torque limit in forced stop follows parameter PA2_60.

Operation

3-17




CHAPTER 3 OPERATION

3.4.10 Positioning Data Operation

Enter “1” to parameter PA2_40 (internal positioning data selection) to perform positioning data
operation. PTP (point-to-point) positioning operation is made according to Di/Do signals or commands
sent via RS-485 communications.

When in-position [INP] is active, enter the desired positioning address (ADO to AD3) and turn start
positioning [START] on (activating edge) to execute positioning.

The positioning data can be registered with the PC Loader or keypad (front panel of amplifier) or
through teaching. To enable positioning data operation, you can allocate “77” (positioning data
selection) to a CONT signal and turn the signal on.

For details, refer to “CHAPTER 12 POSITIONING DATA.”

A
Speed

Stantli still timer Stand still timer

Positioning data
No.7

Positioning data
No.15

»Time

[RDY] ON

[INP] ON ’ OFF ON ON
M code output , 5 >< , 7 ><15
Positioning ’ I

address X ! 7 X ! 15

[START] OFF ON OFF ON OFF
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3.4.11 Immediate Value Data Operation

Enter “0” to parameter PA2_40 (internal positioning data selection) to enable operation with

immediate value data. Point-to-point (PTP) positioning operation is made according to commands sent
via RS-485 communications. When In-position [INP] is active, enter desired positioning data and so on
and turn start positioning [START] on (activating edge) to execute positioning.

To enable immediate value data operation, you can allocate “77” (positioning data selection) to a CONT
signal and turn the signal off. Use the Modbus-RTU protocol. (Immediate value data operation is
impossible with the PC Loader protocol.)

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

A
Speed

stand still timer stelmd still timer

[}
immediate value data 1 i
U

immediate value data 2

»Time

[RDY] ON

[INP] oN || OFF \o_NIj

M code output , >< ,
immediate value data >< ’ immediate value data 1 X , immediate value data 2
T T

[START] OFF ON OFF ON OFF

7 X15

To perform immediate value data operation with the Modbus-RTU protocol in a system
- consisting of two or more servo system axes, you can use broadcasting to start multiple
@ axes simultaneously, so that pseudo interpolation operation is realized.

For details, refer to “CHAPTER 13 RS-485 COMMUNICATIONS.”
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3.4.12 Interrupting/Stopping Operation

The following input signals interrupt or stop each operation.
- Servo-on [S-ON]
+ +OT/-OT
+ Forced stop [EMG]
- Pause
+ Positioning cancel
+ Deviation clear
* Free-run

(1) Servo-on [S-ON]
If servo-on [S-ON] is turned off during motor rotation, operation is stopped and the motor is stopped
according to the setting of parameter PA2_61 (action sequence at servo-on OFF). If immediate

deceleration is selected, deceleration is made at the torque specified in parameter PA2_60 (third

torque limit).
A
Speed
I
[}
i
[}
- > Time
[}
[RDY] ON I OFF
_ 1
[INP] OFF | | ON
Zero deviation OFF | ON
Zero speed OFF i ON
[S-ON] ON OFF

(1) If “free-run at deceleration” is selected at parameter PA2_61 (action sequence at
servo-on OFF), the motor coasts for a while due to inertia.

(2) The in-position [INP] signal shown in the figure indicates the state in the level

@e output mode.

(3) If the forward torque limit (parameter PA1_27) or reverse torque limit (PA1_28)is
smaller than the third torque limit (parameter PA2_60), the torque settings of the

forward torque limit and reverse torque limit are effective.
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(2) +OT/-OT / positive software OT / negative software OT

If +OT or -OT is detected during motor rotation (inactive due to normally closed contacts) or

positive software OT or negative software OT is detected, operation is stopped and immediate

controlled stop is caused according to the torque specified in parameter PA2_60 (third torque

limit).
Speed A
i ~— PA2.60
i : > Time
[RDY] ON i :
[INP] OFF | | ON
Zero deviation OFF i ON
Zero speed OFF i ON
OT detection OFF ON
+OT detection OFF : ON
ON OFF

+OT

Positioning setting parameter
Positive Software OT detection position

(PA2_26)
Speed 1 !
i ~— PA2 60
i : > Time
[RDY] ON i i
[INP] OFF | | ON
Zero deviation OFF i ON
Zero speed OFF i ON
OT detection OFF ON
OFF ON

+OT detection

@te

(1) OT detection, +OT detection and -OT detection do not turn on if OT detection at
homing is reverse. In addition, deceleration follows the setting of parameter
PA2_18 (selection of operation at OT during homing).

(2) The in-position [INP] signal shown in the figure indicates the state in the level

output mode.

(3) If the forward torque limit (parameter PA1_27) or reverse torque limit (PA1_28) is
smaller than the third torque limit (parameter PA2_60), the torque settings of the

forward torque limit and reverse torque limit are effective.
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(3) Forced stop [EMG]
If forced stop [EMG] is detected during motor rotation, operation is stopped and immediate
controlled stop is caused according to the torque specified in parameter PA2_60 (third torque limit).
While forced stop [EMG] is detected, the motor is stopped at the zero speed and the current

position is not retained.

Speed
I
3 i «— PA2 60
[}
E " > Time
[}
[RDY] ON | OFF
e .
[INP] OFF i ON
[}
Zero deviation OFF | ON
Zero speed OFF i LON
[}
Forceq stop OFF ON
detection
Forced stop [EMG] ON OFF

(CONT1 to 8)

(1) Forced stop [EMG] is a normally closed contact signal if it is allocated to CONT 1
to 8 signals.

(2) The in-position [INP] signal shown in the figure indicates the state in the level

@ output mode.

(3) If the forward torque limit (parameter PA1_27) or reverse torque limit (PA1_28) is

smaller than the third torque limit (parameter PA2_60), the torque settings of the

forward rotation torque limit and reverse rotation torque limit are effective.

3-22 Operation



(4) Pause

CHAPTER 3 OPERATION

If the pause signal is turned on during homing, interrupt positioning, positioning data operation or
immediate value data operation, operation is interrupted and the motor is stopped while the signal
remains turned on. After the signal is turned off, the operation continues. In-position [INP] is not

turned on in a pause.

Speed \
[}
[}
|
[}
; \ | \ > Time
Lo | |
[RDY] i JON | :
| T T
[INP] | | OFF ! ON
Zero deviation OFF i ON OFF ON
Zero speed OFF ! ON OFF ON
1
Pause OFF ON OFF

@te

(1) Acceleration/deceleration follows the settings of parameters PA1_37 through 40
and the state of input signal ACCO, or the settings of acceleration/deceleration

time data.

(2) The in-position [INP] signal shown in the figure indicates the state in the level

output mode.

(5) Positioning cancel

If the positioning cancel signal is turned on during motor rotation, operation is stopped and
controlled stop is caused according to the deceleration time setting. While the positioning cancel
signal remains active, homing, interrupt positioning, positioning data operation or immediate value
data operation does not start.
The signal is enabled for speed operation and pulse operation.

> Time

Speed
[RDY] ON
[INP] OFF
Zero deviation OFF
Zero speed OFF
Positioning cancel OFF

ON
ON

Lon_

ON

@te

(1) Acceleration/deceleration follows the settings of parameters PA1_37 through 40
and the state of input signal ACCO, or the settings of acceleration/deceleration

time data.

(2) The in-position [INP] signal shown in the figure indicates the state in the level

output mode.
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(6) Deviation clear

If the deviation clear signal is detected during motor rotation, operation is stopped and immediate
controlled stop is caused according to the selected torque limit. (The maximum torque is assumed
if parameter setting is selected with the default setting). If “1” (level signal) is selected for parameter
PA3_36 (deviation clear input form), the motor is stopped at the zero speed and the current
position is not retained while the deviation reset signal remains active.

A
Speed
I
[}
i
i | » Time
\ [}
[RDY] ON ¥
_—
[INP] OFF i | ON
_
Zero deviation OFF | ON
Zero speed OFF 1| ON
Deviation clear OFF ON

<Note The in-position [INP] signal shown in the figure indicates the state in the level output
mode.

(7) Free-run

While the free-run signal is turned on, outputs of the servo amplifier are turned off and the
servomotor coasts to stop (at zero torque). (The motor rotation is not controlled.) If the free-run
signal is turned on during motor rotation, operation is stopped and the motor keeps rotating due to
the inertia of the load.

A
Speed xg
[}
| 2\
[}

[}
]
[RDY] ON OFF i ON

[INP] OFF | i ON

Zero deviation OFF ON i i

Zero speed OFF i : ON

Free-run OFF ON OFF

<Note In regular cases, free-run is not used for vertical traveling machines. If the function is
used for a vertical traveling machine, examine adaptability with the brake carefully.

In addition to operation stop and interruption caused by input signals, detection of an alarm causes
the operation to be stopped. The stopping motion upon an alarm follows the setting of parameter
PA2_62 (serious alarms: fixed at free-run).
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(8) Positive limiter detection / negative limiter detection
If the target position is set with overshooting positive/negative limiter detection value, operation is
canceled before reaching to the target positon and stopped at positive/negative limiter detection
position.

Limiter detection signals are turned on after the stopping.

A
Speed I .

I\ Positioning setting parameter
I\ Positive limit detection position (PA2_28)
|
[}
———* Time
I |

[RDY] ON P

[INP] OFF i ON

Zero deviation OFF i ON

Zero speed OFF i ON

Limiter detection OFF ON

(1) Acceleration/deceleration follows the settings of parameters PA1_38 and 40 and
the state of input signal ACCO, or the setting of deceleration time data.

(2) During pulse operation, the motor is stopped at the limiter detecting position

@ when the pulse input position reaches the limiter detecting position. The stopping
motion follows the torque limit specified in a parameter.

(3) The in-position [INP] signal shown in the figure indicates the state in the level

output mode.
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CHAPTER 4 PARAMETER

4.1 Parameter Division

/I\ CAUTION
e Never add an extreme change to parameters. Otherwise machine motion will become
unstable.
Risk of injuries
Parameters of the ALPHAS servo amplifiers are divided into the following setting items according to the
function.
L . . Ref.
Parameter setting item Major description
page
Basic parameters Be sure to check or enter these parameters 4-2
(No.PA1_01 to 50) before starting operation.
Control gain and filter setting parameter | Use to adjust the gain manually. 4-24
(No.PA1_51to 99)
Automatic operation setting parameter |Use to enter or change the positioning 4-34
(No.PA2_01 to 50) operation speed and homing function.
Extended function setting parameter Use to enter or change the extended 4-72
(No.PA2_51 to 99) functions such as the torque limit.
Input terminal function setting parameter | Use to enter or change input signals of the 4-85
(No.PA3_01 to 50) servo amplifier.
Output terminal function setting Use to enter or change output signals of the
parameter servo amplifier. 4-91
(No.PA3_51t0 99)

4.2 Basic Parameters

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.)

4.2.1 List (PA1_0O0O)

C Parameters marked "O" in the "Power" field are enabled after the control power is
Note

Record of
No. Name Default value | Power Control mode reference
PA1 —
- Position | Speed | Torque value
01 Control mode selection 0 e} O O O
02 |INC/ABS system selection 0 O O O O
03 |Command pulse form selection 1 O O - -
04 |Rotation direction selection 0 O O O O
05 Numbgr of command input pulses per 0 o o ) )
revolution
06  |Numerator 0 of electronic gear 16 - O - -
07 Denominator of electronic gear 1 - O - -
08  |Number of output pulses per revolution 2048 O ©) (@) ©)
09 |Numerator of electric gear for output pulses 1 O O O O
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Control mode Record of
P'\A% Name Default value | Power reference
_ Position | Speed | Torque | value
10 Denominator of electric gear for output 16 o o o o
pulses
11 Output pulse phase selection at CCW 0 o o
rotation
12 |Z-phase position offset O O
13 |Tuning mode selection 0 - O O -
14 |Load inertia ratio 1.0 - O O -
15  |Auto tuning gain 1 12 - 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
22  |Easy tuning: timer setting 1.500 - O O O
23 |Easy tuning: direction selection 0 - O O O
Max. rotation speed 6000.00
25 i (GYS,GYC - O @) -
(for position and speed control) 750W or loss)
5000.00
26 Max. rotation speed (GYS,GYC ) ) } o
(for torque control) 1kW or more)
3000.00 (GYG)
27  |Forward rotation torque limit 300 - O O O
28 |Reverse rotation torque limit 300 - O O O
29 |Speed coincidence range 50 - ©) O -
30 |Zero speed range 50 - O O O
31 Deviation unit selection 0 - O - -
32 |Zero deviation range/In-position range 100 - O - -
33  |In-position output format 0 O ©) -
34 In-po_smon minimum OFF time/ Single shot 20 } o
ON time
35 |In-position judgment time 0 - ©) - -
36 Acceleration / deceleration selection at 0 } } o o
speed control
37  |Acceleration time 1 100.0 O O O
38 |Deceleration time 1 100.0 O O O
39 |Acceleration time 2 500.0 O O O
40 |Deceleration time 2 500.0 O O O
41 Manualifeled speed 1 for position and speed control/ 100.00 0O O O
speed limit 1 for torque control
42 Manual_feled speed 2 for position and speed control/ 500.00 O O 0
speed limit 2 for torque control
Manual feed speed 3 for position and speed control/
43 speed limit 3 for torque control 1000.00 o o o
Manual feed speed 4 for position and speed control/ _
44 speed limit 4 for torque control 100.00 O o o
45 Manualifeled speed 5 for position and speed control/ 100.00 0O O 0O
speed limit 5 for torque control
46 Manual_feled speed 6 for position and speed control/ 100.00 0O O 0
speed limit 6 for torque control
Manual feed speed 7 for position and speed control/
47 speed limit 7 for torque control 100.00 o o o

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

Basic Parameters
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4.2.2 Description of Each Parameter

PA1_01 Control mode selection

No. Name Setting range Default Change
value
0: Position  1: Speed  2: Torque
01 Control mode 3: Position < speed 4: Position < torque 0 Power
selection 5: Speed < torque 6: Extended mode
7: Positioning operation

Specify the desired control mode in the parameter with a value.
To switch during operation, change over the control mode selection (function No. 36) signal.
For details, refer to the table below.

Control mode
Reference value of PA1_01
(control mode selection) Control mode selection = Control mode selection =
OFF ON
0 Position control
1 Speed control
2 Torque control
3 Position control Speed control
4 Position control Torque control
5 Speed control Torque control
6 Extended mode
7 Positioning operation mode

(1) If PA1_01 (control mode selection) is between 0 and 5

Change over the control mode selection (function No. 36) signal to change the control mode even
during operation.

Position control can be made only during pulse operation.

For the transition of the control mode, see the figure below.

Pulse operation

Position control

Control mode switch If the reference value is Control mode switch
(36) : ON/OFF between 3 and 5, you can (36) :ON/OFF
use CONT to switch even
during operation.

Speed control Torque control

Analog speed command Torque control operation
operation
Manual operation
Multi-step speed operation

Control mode switch (36) : ON/OFF
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[Example] The operation pattern of control mode selection 3 (position < speed) is shown in the figure
below.

Speed

(analog speed) (Multi-step speed)

Servo-on
[S-ON] OFF ON

Control mode
selection ON OFF ON OFF

Operation mode ‘ Pulse Manual operation Manual operation

Manual forward rotation
[FWD] or manual
reverse rotation [REV]

OFF ON OFF ON OFF

Multi-step speed
> OFF ON OFF

Pulse

command

Analog speed ‘

(2) If PA1_01 (control mode selection) is 6

This control mode is compatible with that of the existing a Series.
The power-on state is the speed control mode (see the figure below).
To perform homing and interrupt positioning, select this mode.

Speed control

7 Freerun "
Under speed control a\\ (no driving force) /,! Position control

# ; Servo (1) —
Forward command (2)
@) OFF

;
Reverse command /
/

/N OFF 0N

Position control (37) / Command pulse ratio 1 (27)

(speed control) Command pulse ratio 2 (28)

L Being stopped Forward command )

Torque control (38)  OFF T l ON D E— (position control) Reverse command  (3)
OFF Homing (5)

Being stopped Interrupt input enable  (48)
m \ Interrupt input (49)

Forward command (2)
Reverse command (3)
OF ON
ON OFF
Torque control < Manual feed )
v

Interrupt positioning )
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(3) If PA1_01 (positioning operation mode selection) is “7”

Positioning (positioning data operation, immediate value data operation and homing) can be made.
The position control mode is selected immediately after the power is turned on (see the figure
below).

Speed control

7 Freern iy
Under speed control l\\ (no driving force) /. Position control
ON OFF

; Servo (1) o
/[ Forced stop (10) Pulse positioning
Forward command (2)

Reverse command (3) i
Being stopped Position control (37) /

(speed control)

ON
_ Being stopped
Torque control (38)  OFF T l ON ‘T (position control)

Being stopped
(torque control)

Command pulse ratio 1
Command pulse ratio 2

(2
(2
Forward command (2
Reverse command 3
Homing 5
Interrupt input enable (4
Interrupt input (4

k ON
ON OFF

Torque control < Manual feed >

Under torque control Positioning < Homing
i

< Interrupt positioning

Forward command (2)
Reverse command (3)

NN
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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: Endless 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 -32768 and +32768 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

> Endless absolute system is best for the control of the rotating body. (The
position system multi-turn data over flow alarm is not detected.)
Multi-rotation data should be processed at the host
controller suitably.

Specify so that the ratio of PA1_06 to 07 = 2"/1.

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

optional absolute backup battery.

Because a multi-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 11 ABSOLUTE POSITION
SYSTEM."

PA1_03 Command pulse form selection

No. Name Setting range Default Change
value
Command 0: Command pulse/direction
03 |pulse form 1: Forward/reverse pulse 2: A/ B phase pulse 1 Power
selection

This parameter is enabled only under position control.

You can select the signal format of the command pulse input terminal.

The pulse format of the command pulse input terminals [CA], [*CA], [CB] and [*CB] of the servo
amplifier can be specified.

The maximum input frequency is 1.0 [MHZz] at differential input or 200 [kHz] at open collector input.
However, enter each signal so that the following conditions are satisfied (the same signal conditions
apply to CA, *CA, CB and *CB).

In case of A/B phase pulse, the rising or falling edge of the A-phase signal or B-phase signal is counted
as a single pulse, so that a single-pulse input is equivalent to four pulse counts.
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B Command pulse / sign (reference value of parameter 03: 0)

The command pulse indicates the rotation amount (CA, *CA), while the command sign (CB, *CB)
indicates the direction of rotation.
If (CB) is at the low level and (*CB) is at the high level, a forward direction command is issued.

- Differential input

Forward rotation command Reverse rotation command
t 13 12
90% —\ — —\ — —
CA ™ - /NS / / t1<100[nsec]
{ L t2<100[nsec]
A N\ / ./ \Sslla\_/ \/ \/  t32480[nsec]
D t42480[nsec]
cB o t6=500[nsec]
I} REK:: t7=500[nsec]
“CB t8<100[nsec]
Arrow marks "11" in the figure above indicate the pulse count timing.
+ Open collector input
Forward rotation command Reverse rotation command
RN t1<0.2[usec]
CA o/ N N/ T Nl Non/\on/ t2<0.2[psec]
" 3 e t322[usec]
“CB t8 t4=2[usec]

oo on t622.5[pusec]

o o o ' . ' t7=2.5[usec]

Ao mark -1 m the e above ndicaes e pulse countiming o e t8<0.2[usec]

B Forward / reverse pulse (reference value of parameter 03: 1)

The forward rotation pulse (CA, *CA) indicates the rotation amount in the forward direction, while
the reverse rotation pulse (CB, *CB) indicates that in the reverse direction.

- Differential input

Forward rotation command Reverse rotation command
t 18

t2
i
==
i t1=100[nsec]

Até: A\ / L/ L/ t2<100[nsec]
%

t32480[nsec]
CB 7‘_\_/_\_/'_\_ t42480[nsec]

t52500[nsec]

*CB

Arrow marks "T1" in the figure above indicate the pulse count timing.

+ Open collector input

Forward rotation command Reverse rotation command
t4 . tb
*CA o \ \ ’ t1<0.2[usec]
10% ON ON/ ON/
t2<0.2[usec]
t ][ t3 |12
M t3=2[usec]
*CB m t4=>2[usec]
ON ON ON

t522.5[usec]

"ON" specified in the figure above indicates activation of the transistor, which means a low signal level.
Arrow mark "1" in the figure above indicates the pulse count timing.
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B A/B phase pulse (reference value of parameter 03: 2)

The A-phase signal (CA, *CA) and B-phase signal (CB, *CB) indicate the direction of rotation and
rotation amount, respectively.

Each edge of the A-phase and B-phase signals corresponds to one pulse. (It is four-fold frequency
in the amplifier.)

- Differential input

Forward rotation command Reverse rotation command
t1),t3 2

t1=100[nsec]

I:é xCcA T \ /—w t2<100[nsec]
szshﬁm t32480[nsec]
oYL /AR iy AN VS — SN N t42480[nsec]
4‘:%: t9=500[nsec]

*CB \_/ L/ _/ \/ t10=500[nsec]

Arrow marks "11" in the figure above indicate the pulse count timing.

+ Open collector input

Forward rotation command Reverse rotation command
t4 t1<0.2[psec]
* —
CA ?& ON \on/ Non/— \on/ tZSO.Z[HSGC]
< o) 82 t3=2[usec]
i t10
“CB aw——* 1 J2h t4=2[usec]
10% \oN ON \ON \ON
= — Do — t922.5[usec]
"ON" specified in the figure above indicates activation of the transistor, which means a low signal level. t1 022_5[use0]
Arrow mark "1" in the figure above indicates the pulse count timing.

PA1_04 Rotation direction selection

No. Name Setting range Default Change
value
Rotation direction | 0: Rotation direction at forward command.
04 ) : . L 0 Power
selection 1: Rotation direction at reverse command.

This parameter keeps consistency between the direction of rotation of the servomotor and the traveling

direction of the machine.

In case of operation with pulse
The direction of rotation caused upon an input of a forward rotation pulse and high level command
sign or a B-phase pulse lead pulse with A / B phase pulse becomes the forward direction, making
the servomotor rotate forward.
To switch the phase of the output pulse, select the phase of counterclockwise (CCW) rotation of
the servomotor.

In case of operation with speed command voltage
The direction of rotation caused by a positive speed command voltage in a forward command
(FWD) signal is the forward direction, causing the servomotor to rotate forward.
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B Forward/Reverse rotation Forward

The servomotor rotates forward if it rotates counterclockwise (CCW: rotation
figure on the right) when the output shaft is viewed from the front.

Clockwise rotation is reverse rotation.

PA1_05 Number of command input pulses per revolution

No. Name Setting range Default Change
value
Number of command 0: Electronic gear is enabled
05 |input pulses per Other than 0: The specified value is enabled 0 Power
revolution (64 to 1048576).

This parameter is enabled only under position control.

Enter the number of command pulses necessary to rotate the servomotor a full turn.

The setting range is 64 to 1048576 [pulses]. However, if the end of the model number of the
servomotor is "HB2" (18-bit encoder), the maximum value is 262144 [pulses].

With the default value ("0"), the settings of PA1_06 and _07 (electronic gear numerator and
denominator) are enabled.

PA1_06 Numerator O of electronic gear, PA1_07 Denominator of electronic gear

No. Name Setting range Default Change
value

06 |Numerator 0 of electronic gear |1 to 4194304 (in increments of 1) 16 Always

07 |Denominator of electronic gear |1 to 4194304 (in increments of 1) 1 Always

These parameters are enabled only under position control.

With these parameters, the traveling amount of the mechanical system per each command pulse is
adjusted to a unit amount.

If parameter PA1_05 is "0," the settings of these parameters are enabled.

The following equation is used to calculate.

B Equation of numerator 0 of electronic gear and denominator of electronic gear

Cancel down so that numerator 0 divided by the denominator of the electronic gear is an integer
(4194304 or less).

(Traveling amount of mechanical system per servomotor revolution) Numerator 0 of electronic gear
x = (Unit amount) *

Number of encoder pulses * Denominator of electronic gear

* The unit amount is "1," "0.1," "0.01," "0.001," etc. Its unit is [unit].

* The number of encoder pulses is 262144 for an 18-bit encoder or 1048576 for a 20-bit encoder.

Numerator O of electronic gear Number of encoder pulses .
= % (Unit amount)

Denominator of electronic gear (Traveling amount of mechanical system per servomotor revolution)
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B Entering from PC Loader

Use the "electronic gear setting (T) from mechanical configuration" button provided at the lower
part of the parameter editing screen (PA1: fundamental setting) of PC Loader to specify the

electronic gear simply.

Ball screw |Rack and pirion | Corveyer | Chain | Table | Feed rall |

*S(EI’VD r‘\'lutm Encoder ] St Maching Constitution Ball screw setting
R iti Mator Rotati 4 H
© atbit (14ETB puefevND) (fmw leacznjm] Enter the specifications of the
© 1hit (262144[pubefev]C) Balscew seting(s)| . .
© 1 C1at072liss e E) ot Geal machine to automatically
© 16hit (65536 [pulseyrev]HA) Gear ratio:1f1 .
¢ Otrerm) gm ) calculate the settings.
Foon =1 [pubefrev] et e
e CerEafh Parameters grouped according

Set Gear2(R) ‘
Set Gear1(Q)

i~ 5et Unit
Min, Set Unit

&

C o1
00112

" 0,001(2)
" 0,0001(4)
 0,00001(3)

to each mechanical
configuration helps you enter
simply.

 inch(l)

cleg(D)

OK Cancel(C)

[Example of calculation of electronic gear ratio]

To connect the ball screw (lead 10 [mm]) directly to the output shaft of the servomotor and set the
unit amount at 1/100, the number of encoder pulses (20-bits) is 1048576 revolutions.

. -

\ ]
(Traveling amount of mechanical system per servomotor revolution) Numerator O of electronic gear
x = (Unit amount)
1048576 pulses/revolution Denominator of electronic gear
10mm Numerator 0 of electronic gear
x = 1/100
1048576 pulses/revolution Denominator of electronic gear
Numerator 0 of electronic gear 1048576 pulses/revolution 131072
= 1/100 X =
Denominator of electronic gear 10mm 125

Therefore numerator 0 and denominator of the electronic gear are 131072 and 125, respectively.

If the traveling amount of the mechanical system per 0.01mm per pulse
servomotor revolution includes &, you can approximate

to 355/113.

. The number of output pulses is irrelevant to command

Hint ) N J
pulse correction.

A/ B phase pulse in B-phase advance are output

according to the reference value of PA1_08 (number
of output pulses per revolution) during forward rotation of the motor shaft.

~
10mm per 1000 pulses
(one full motor revolution)
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PA1_08 Number of output pulses per revolution

No. Name Setting range ?/Zfliglt Change
Number of output | 0: Entered values at PA1_09 and _10 are enabled.
08 |pulses per Other than 0: The entered value is enabled (16 to 2048 Power
revolution 262144).
Enter the number of pulses output per motor rotation from pulse output terminal (FFA, *FFA, FFB and
*FFB).

The setting range is 16 to 262144 [pulses]. However, if the end of the model of the servomotor is "HB2"
(18-bit encoder), the maximum value is 65536 [pulses]. (The output pulse value is deducted -2bit from
encoder resolution.)

If the reference value is other than 0, the Z-phase output synchronizes with the A-phase output, and an
output having the same pulse width as that of the A-phase is obtained.

With default value "0," settings of parameters PA1_09 and _10 (The output pulse value is deducted
-2bit from encoder resolution.) are followed.

PA1_09 Numerator of electric gear for output pulses
PA1_10 Denominator of electric gear for output pulses

No. Name Setting range szflilélt Change

09 Numerator of electric gear for 1 to 4194304 (in increments of 1) 1 Power
output pulses

10 |Denominator of electric gearfor |44, 4194304 (in increments of 1) 16 Power
output pulses

Specify the ratio of the output pulse per revolution of the servomotor.

If parameter PA1_08 is "0," settings of these parameters are enabled.

Calculate according to the following equation.
In case of an 18-bit encoder, specify "1/32" to output 2048 (65536 x 1/32) A-phase and B-phase
pulses per revolution.

+ The Z-phase output is issued asynchronously to the A- and B-phases at a constant pulse width of
125ps.
Enter parameters so that PA1_09 < PA1_10. If PA1_09 > PA1_10, the division ratio is 1.

PA1_11 Output pulse phase selection at CCW rotation

No. Name Setting range D\;ﬁilgt Change
Output pulse phase 0: B-phase pulse lead at CCW rotation

11 |selection at CCW 1: A-phase pulse lead at CCW rotation 0 Power
rotation

The phase of the output pulse of the servomotor is adjusted to the traveling direction of the machine.
Select the phase of forward rotation (CCW rotation) of the servomotor.
The pulse is output at connector CN1 (FFA, *FFA, FFB and *FFB).

- If the reference value is 0
A-phase J

B-phase

|
B B D e

- If the reference value is 1

A-phase

Bphase | [ [ [ [
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PA1_12 Z-phase position offset

No. Name Setting range ?/Zflilélt Change
12 Z-phase position |20bitPG : 0 [pulse] to 1048575 [pulse] 0 Power
offset 18bitPG : 0 [pulse] to 262143 [pulse]

The Z-phase output position shifts. The Z-phase output position shifts in the CCW direction by the
specified pulse amount. For servomotors having "HB2" at the end of the model name (18-bit encoder),
the maximum value is 262143 [pulses].

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

The Z-phase used for homing is also the position that is offset with this parameter.

B Z-phase output position
« If the Z-phase position offset is [0] - If the Z-phase position offset is [262144]

262144 pulses
1048576 pulses/revolution

= 0.25 [revolutions]

Z-phase position *

i Z-phase position *

Motor shaft l

* The position of the key is not always the Z-phase position.

Motorshaft = r¢ 7 phase shifts 0.25

revolutions in the CCW
direction.

The position of the key is supposed to be the Z-phase position in this explanation.

PA1_13 Tuning mode selection

No. Name Setting range Dveaflilélt Change
0: Auto tuning
. . 1: Semi-auto tuning
13 | Tuning mode selection 2: Manual tuning 0 Always
3: Interpolation control mode

This parameter is enabled under position and speed control.
Select the tuning method of the servo ampilifier. Refer to the following description to select the mode.

m  Auto tuning (default value)

In this mode, the ratio of moment of inertia of the load of the machine is always assumed inside the
amplifier and the gain is automatically adjusted to the best one. "0" is entered, too, in case of easy
tuning.

B Semi-auto tuning
Use this mode if the ratio of moment of inertia of the load of the machine has relatively large
fluctuation or the ratio of moment of inertia of the load is not estimated correctly inside the
amplifier.
The gain is automatically adjusted to the best one in relation to the setting of PA1_14 (load inertia
ratio).
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® Manual tuning

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

B [nterpolation control mode

Use this mode to adjust responses of each shaft to the command during interpolation of two or
more servomotor axes of an X-Y table or similar.

In this mode, PA1_51 (moving average S-curve time) and PA1_54 (position command response
time constant) that determine the following characteristics to commands must be entered
manually.

As well, PA1_14 (load inertia ratio) must be entered, too, manually.

The other gain adjustment parameters are automatically entered.

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

No. Tuning mode selection
Name :
PA1_ 0: Auto | 1: Semi-auto 2: Manual 3: Interpolation
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 Torqye filter time constant for A A A A
position and speed control
Model torque filter time

87 o - - O -
constant for position

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."

4-14 Basic Parameters



CHAPTER 4 PARAMETER

PA1_14 Load inertia ratio

No. Name Setting range Default value | Change

GYS and GYC, 750 [W] or less:
0.0 to 300.0 [times]

14 |Load inertia ratio GYS and GYC, 1 [kW] or more: 1.0 Always
0.0 to 100.0 [times]
GYG : 0.0 to 30.0 [times]

This parameter is enabled under position and speed control.
Enter the moment of inertia of the load of the mechanical system in relation to the motor shaft (moment
of inertia of load converted to motor shaft) in a ratio to the moment of inertia of the motor.

Load inertia of converted to motor shaft

Load inertiaratio =
Inertia of motor

The parameter must be entered according to some settings of PA1_13 (tuning mode selection).
With auto tuning, the value is automatically updated and saved in EEPROM every 10 minutes.
The value must be entered in the semi-auto, manual and interpolation control modes.

B How to enter the ratio of inertia of load

(1) Entering the value monitored at keypad

o
Use the monitor mode | (1 71 _ I_Il Il L/ of the keypad to monitor.

Enter the monitored value.
o If the value drifts, enter an average value.
If fluctuation is substantial and the ratio of the maximum to the minimum exceeds two, adopt
entry method (2).
(2) Entering the calculated value

Calculate the moment of inertia of load converted to the motor shaft and enter the ratio to the

moment of inertia of the motor. For the moment of inertia calculation method, refer to "CHAPTER

14 APPENDICES."

¢ The value is automatically calculated with the capacity selection software (visit Fuji Electric's
home page to download).

PA1_15 Auto tuning gain 1

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

This parameter is enabled under speed and position control.

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

While a larger setting shortens command following characteristic and positioning settling time, too large
a value causes vibration of the motor.
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B Setting method

(1) Parameter entry with PC Loader and keypad (parameter setting mode)
After the parameter is established, the setting is updated.

(2) Entry using "auto tuning gain setting (Fn_011)" of keypad (test operation mode)
After the value is switched, the setting is updated at real time.

Approximate reference value

Mechanical configuration Auto tuning gain 1
(division by mechanism) (approximate reference value)
Large transfer machine 1to0 10
Arm robot 510 20
Belt mechanism 10 to 25
Ball screw + Belt mechanism 1510 30
Mechanism directly coupled with 20 to 40
ball screw

e For details of tuning, refer to "CHAPTER 5 SERVO ADJUSTMENT."

PA1_16 Auto tuning gain 2

No. Name Setting range szflil;lt 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).
Adjust auto tuning gain 1 before adjusting this parameter.

With this parameter, the positioning and settling time of auto tuning and semi-auto tuning is reduced, so
that the cycle time is effectively reduced. While a larger value reduces the positioning and settling time,
an overshoot is likely to be caused.

PA1_51 (moving average S-curve time) and PA1_54 (position command response time constant) are
automatically adjusted in relation to the reference value of this parameter.
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What is positioning and settling time

Time from completion of issuance of command frequency to issuance of in-position signal

The time varies according to various conditions such as the frequency matching the traveling
distance, acceleration/deceleration rate, and stopping accuracy. Adjustment of the entire system
including the host and servo to optimum conditions is necessary to reduce the positioning and

settling time.
Frequency
[kHz] —Command
. frequency
Hint
. Tinfe
Tr(/)rt:it:])n speed Motor speed
OFF .
Settling Tirr:e
time
v
In-position signal | OFF ON -
Ti;e
+ For details of tuning, refer to "CHAPTER 5 SERVO ADJUSTMENT."
PA1_20to 23 Easy tuning settings
. Default
No. Name Setting range value Change
po |Easy tuning: 0.01 [rev] to 200.00 [rev] (in increments of 0.01) 2.00 | Always
stroke setting
21 Easy tunin_g: j0.00 [r/min] to Max. rotation speed [r/min] (in 500.00 | Always
speed setting increments of 0.1)
2o |Easy tuning: 0.000 [s] to 5.000 [s] (in increments of 0.001) 1.500 | Always
timer setting
: 0: Forward < reverse rotation
Easy tuning: : .
23 direction selection 1: Forward rotation only 0 Always
2: Reverse rotation only
Enter the parameter to perform easy tuning.
e For details of tuning, refer to "CHAPTER 5 SERVO ADJUSTMENT."
PA1_25and 26 Max. rotation speed
No. Name Setting range Default value Change
o5 Max. rotation speed GYS and GYC,750 [W] or less | 6000 (GYS and GYC
(for position and speed control) : 0.01 to 6000 [r/min] of 750 [W] or less)
Max. rotation speed GYS and GYC,1 [kW] or more | 5000 (GYS and GYC| Always
: 0.01 to 5000 [r/min] of 1 [kW] or more)
26 | (for torque control) 3000 (GYG
GYG : 0.01 to 3000 [r/min] (GYG)

Enter the maximum rotation speed of the servomotor for position, speed and torque control.
However, this parameter is disabled during pulse operation.
There is a difference of about 100 [r/min] between the reference value and actual servomotor rotation
speed under torque control.
Use PA1_96 (speed limit gain for torque control) to adjust the error.
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PA1_27 Forward rotation torque limit, PA1_28 Reverse rotation torque limit

No. Name Setting range Default value | Change

27 |Forward rotation torque limit

0 [%] to 300 [%] 300 Always

28 |Reverse rotation torque limit

Enter the limit to be set on the output torque of the servomotor.
If the input signal (CONT signal: torque limit 0, 1, etc.) is turned off, this limit is enabled.
For description of the input signal (such as torque limit 0 and 1), refer to "CHAPTER 3 OPERATION."

A CCW torque

Forward rotation
torque limit
CW rotation > CCW rotation
Reverse rotation
torque limit
CW torque
PA1_29 Speed coincidence range
No. Name Setting range Dveaflil;lt Change
29 zri]eg](aed coincidence 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.

If the command speed is not reached due to PA1_25 (maximum rotation speed), override or similar, the
signal is turned off.

The speed coincidence signal does not turn on if the [FWD] or [REV] signal is turned off.

A PA1_29: Speed coincidence width +

Rotation speed * * f

y

Time

Forward command [FWD] OFF ON

Speed coincidence OFF ON ON OFF
INARVI1

e For the speed coincidence signal, refer to "Speed coincidence [NARV]" on page 2-69.
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No. Name Setting range ?/Zfliglt 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.
PA1_31 Deviation unit selection
No. Name Setting range D\;ﬁilgt Change
31 |Deviation unit selection 0 Unit amount [unit amount] 0 Always
1: Pulse amount [pulse]

Enter the unit of position deviation.
Select 0 (unit amount) for the unit after multiplication by the electronic gear ratio. [Unit] is displayed.

Select 1 (pulse amount) for the unit before multiplication by the electronic gear ratio. (Unit of encoder
pulse amount)
This setting is related to the unit of all position deviation monitored with the keypad, PC Loader or

monitor 1/2 signal.

PA1_32 Zero deviation range/In-position range

No. Name Setting range D\;ﬁilgt Change
32 Zero d_QV|at|on range/ 0 [pulse] to 200000 [pulse]/ 100 Always
In-position range [unit amount]

e Zero deviation range
Enter the activation level of the "zero deviation" output signal.

The signal is turned on at position deviation within the reference value.

¢ In-position range
Enter the deviation condition of the "in-position (INP)" output signal.
The in-position (INP) signal is turned on if position deviation is within this reference value and the
motor rotation speed is within the reference value of the "zero speed range."
However, the condition includes completion of pulse elimination from the inside of the servo amplifier
for homing.
e The setting unit is the one specified with PA1_31 (deviation unit selection).

PA1_33to 35 In-position output signals
No. Name Setting range szflizlt Change
33 |In-position output format 0: Level 1: Single shot 0 Power
In-position minimum OFF time/
34 Single shot ON time 1 [ms] to 1000 [ms] 20 Always
35 |In-position judgment time 0 [ms] to 1000 [ms] 0 Always
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Enter the output format, minimum OFF time / Single shot ON time and judgment time of the in-position
[INP] signal.

In-position output format: Select the format of the output signal (refer to the timing chart shown below).
In-position minimum OFF time / Single shot ON time: For the single shot output format, enter the time

for which the output signal is turned on.

In-position judgment time: Enter the judgment time needed to recognize in-position.

(Hint

In-position signal

The in-position signal is turned on if position deviation is within the reference value of "zero
deviation range" and the motor rotation speed is within the reference value of "zero speed range"
(AND condition of zero speed and zero deviation).

The output timing of this signal substantially varies according to the setting of PA1 31 (deviation

unit selection).
Check the reference value to use. Refer to the following timing chart.
Timing chart
A
Rotation
speed v Zero speed range
i » Time
A
Deviation
Zero deviation range/In-position range
» Time
Zero speed OFE ON
iati ON
Zero deviation OFF

OFF

In-position (level) K ON

In-position judgment time

In-position < ’, OFF

(single shot) OFF
ON

In-position minimum OFF time / Single shot ON time
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PA1_36 to 40 Acceleration time and deceleration time settings

No. Name Setting range ?/Zfliglt Change
36 Acceleration / deceleration 0: Disable 0 AlWavs
selection at speed control 1: Enable y

37 |Acceleration time 1 100.0
38 |Deceleration time 1 100.0

on 1 0.0 [ms] to 99999.9 [ms] Always
39 |Acceleration time 2 500.0
40 |Deceleration time 2 500.0

Specify the acceleration and deceleration of the servomotor with PA1_37 to _40
(acceleration/deceleration time).

The parameter is enabled for acceleration and deceleration motions under speed control and position
control (automatic operation, homing and manual position control operation). Acceleration and
deceleration follow these parameters during profile operation, too.

These parameters are disabled during pulse operation.

The acceleration/deceleration time setting indicates the time from 0 (zero) [r/min] to 2000 [r/min].

Acceleration time 2 and deceleration time 2 are enabled while the "ACCQ" selection signal remains
turned on.

ACCO can be turned on or off at any time and the acceleration time and deceleration time are similarly
changed.

ACCQO is assigned to an input signal (CONT signal). Selection follows the table below.

The deceleration time with a load in a carrier drive mechanism can be specified separately from that
without a load.

ACCO (14) Acceleration time Deceleration time
OFF PA1_37 PA1_38
ON PA1_39 PA1_40

Use PA1_36 (acceleration / deceleration selection at speed control) to select acceleration/deceleration
of speed control.

To perform position control at the host control unit and to perform speed control at the servo system,
enter "0" to PA1_36 (control method to output analog speed command voltage at host control unit).

To perform speed control independently in the servo system, enter "1" to PA1_36 to enable PA1_37
through PA1_40. To perform position control independently in the servo system, PA1_37 through
PA1_40 are enabled without relations to the setting of PA1_36.

Acceleration/Deceleration with the speed limit of torque control also follows this parameter (PA1_36:
acceleration / deceleration selection at speed control).

Acceleration and deceleration occurs according to the table shown above if PA1_36 is set at "1"
(enable).

If the acceleration/deceleration time data is “0” during operation with position data, the values specified
in these parameters are enabled.
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Timing chart
A <4——— 2000 [r/min]
Rotation
speed
p Time
Forward command OFF ON OFF
[FWD]
- > - >
PA1_37: Acceleration time 1 PA1_40: Deceleration time 2
ACCO OFF ON
PA1 41 to 47 Manual feed speed/speed limit for torque control
No. Name Setting range szflizlt Change

Manual feed speed 1 for
41 |position and speed control/ 100.00 | Always
speed limit 1 for torque control

Manual feed speed 2 for
42 | position and speed control/ 500.00 | Always
speed limit 2 for torque control

Manual feed speed 3 for
43 | position and speed control/ 1000.00 | Always
speed limit 3 for torque control

Manual feed speed 4 for 0.01 [r/min] to
44 | position and speed control/ :
speed limit 4 for torque control

max. rotation speed [r/min] 100.00 | Always

Manual feed speed 5 for
45 | position and speed control/ 100.00 | Always
speed limit 5 for torque control

Manual feed speed 6 for
46 |position and speed control/ 100.00 | Always
speed limit 6 for torque control

Manual feed speed 7 for
47 | position and speed control/ 100.00 | Always
speed limit 7 for torque control

Enter the speed of manual feed for speed control and position control.

For torque control, if PA2_56 (speed limit selection at torque control) is "0," the reference value of
PA1_26 (maximum rotation speed) becomes the speed limit.

If PA2_56 (speed limit selection at torque control) is "1," the speed limit is enabled as shown on the
next page.

Combine input signals (CONT signal: multi-step speed selection 1 [X1] to 3 [X3]) to select.
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Multi-step speed

. Enabled parameter
selection

X3 X2 X1 Under speed/position

control *1 Under torque control

OFF | OFF | OFF VREF terminal \_/ol_tage VREF terminal \_/ol_tage
(analog speed limit) (analog speed limit)

OFF | OFF ON [41: Manual feed speed 1 |41: Speed limit 1 for torque control 1
OFF ON OFF |42: Manual feed speed 2 |42: Speed limit 1 for torque control 2
OFF ON ON [43: Manual feed speed 3 |43: Speed limit 1 for torque control 3
ON OFF | OFF |44: Manual feed speed 4 |44: Speed limit 1 for torque control 4
ON OFF ON |45: Manual feed speed 5 |45: Speed limit 1 for torque control 5
ON ON OFF |46: Manual feed speed 6 |46: Speed limit 1 for torque control 6

ON ON ON [47: Manual feed speed 7 |47: Speed limit 1 for torque control 7

*1) Position control specified in the table above indicates the state of PA1_01 (control

mode) set at "6" (extension mode).
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4.3 Control Gain and Filter Setting Parameter

Parameters marked "O" in the "Power" field is enabled after the control power is turned off
<§ 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.)

4.3.1 List (PA1_00O)

Default value: *** Determined in auto tuning.

Pl\'i%_ Name Ez’ez"fl?]lélt Power PositioCnontZ)pl)echc; deTorque refgziz?"(;flue
51 |Moving average S-curve time el - O - -
52 |Low-pass filter (for S-curve) time constant 0.0 - O O -
53 |Command pulse smoothing function 0 - O - -
54 |Position command response time constant o - O - -
55 |Position loop gain 1 el - O - -
56 |Speed loop gain 1 el - O O -
57 |Speed loop integration time constant 1 ex - O O -
58 |Feed forward gain 1 0.000 - O - -
59 Torque filter time constant for position and speed *kk _ ) o }

control
60 |Torque filter time constant for torque control 0.00 - - - O
61 |Gain changing factor 1 - O O -
62 |Gain changing level 50 - O O -
63 |Gain changing time constant 1 - O O -
64 |Position loop gain 2 100 - O - -
65 |Speed loop gain 2 100 - O O -
66 |Speed loop integration time constant 2 100 - O O -
67 |Feed forward gain 2 100 - O - -
68 |Acceleration compensation gain for position control 0 - O - -
70 |Automatic notch filter selection 1 - O O -
71 |Notch filter 1, frequency 4000 - O O -
72 |Notch filter 1, attenuation 0 - O O -
73 [Notch filter 1, width 2 - @) (@) -
74  |Notch filter 2, frequency 4000 - O O -
75 |Notch filter 2, attenuation 0 - O O -
76 [Notch filter 2, width 2 - (@) (@) -
77 |Automatic vibration suppression selection 0 - O - -
78 |Vibration suppressing anti resonance frequency 0 300.0 - O - -
79 Vipratipn suppressirlg workpiece inertia ratio 0 _ o) ) )
(vibration suppressing resonance frequency) 0
80 |Vibration suppressing anti resonance frequency 1 300.0 - O - -
81 Vipratipn suppressipg workpiece inertia ratio 0 _ ) } )
(vibration suppressing resonance frequency) 1
82 |Vibration suppressing anti resonance frequency 2 300.0 - O - -
83 Vipratipn suppressirlg workpiece inertia ratio 0 _ o) ) )
(vibration suppressing resonance frequency) 2
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P'\:i\(?l_ Name Ezlzfl?,llélt Power POSitiOCnont':;erZ;)deTorque refeeri(():I:v(glue
84 |Vibration suppressing anti resonance frequency 3 300.0 - O - -
85 Vipratipn suppressipg workpiece inertia ratio 0 _ ) ) )

(vibration suppressing resonance frequency) 3
86 |Vibration suppressing damping coefficient 0.0000 - O - -
87 |Model torque filter time constant el - O O -
88 |Position loop integration time constant el - O - -
89 |Position loop integration limiter 0 - O - -
90 |Load torque observer 0 - O O -
91 |P/PI automatic change selection 0 - O O -
92 |Speed range for friction compensation 10.0 - O O -
93 |Coulomb friction torque for friction compensation 0 - O O -
94 |Torque filter setting mode 1 - O O -
95 zl(lec:gftliécr)]rque calculation selection, speed observer 3 _ o) o )
96 |Speed limit gain for torque control 10.0 - - - O

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

4.3.2 Description of Each Parameter

PA1_51to 53 Command filter settings

No. Name Setting range Dveaflilélt Change

51 |Moving average S-curve time 0, 2 t0 500 (x0.125 [ms]) o Always

52 Low-pass filter (for S-curve) time |0.0 [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
reduce the torque ripple caused by fluctuation of the command pulse.

The new setting of this parameter is reflected when both the position command and
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.

Moving
average
S-curve time

Low-pass Enter the low-pass filter (for S-curve) filter time constant in relation to position
filter (for commands and speed commands. Acceleration and deceleration are made so that an
S-curve) approximate S-curve is drawn.

time constant

The parameter is enabled under position control.
If the function is enabled, smoothing is added to the position command every 2 [ms]

Command :
Ulse intervals. . _ ' .
P . A larger setting at low command pulse frequencies or large electronic gear ratios can
smoothing ; f : ;
function reduce the torque ripple caused by fluctuation of the command pulse.

While the setting can be changed at any time, the new setting is reflected when both
the position command and filter accumulation pulse are "0".
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Function configuration block

Command pulse Moving Low-pass filter
Command —3 | smoothing —p | average — | (for s-curve) ___,  Control
function S-curve time time constant section
e For details of tuning, refer to "CHAPTER 5 SERVO ADJUSTMENT."
PA1_54 Position command response time constant
No. Name Setting range szflizlt Change
54 | Position command response time constant |0.00 [ms] to 250.00 [ms] hl 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).

PA1_551to 57 Response to disturbance settings

No. Name Setting range ?glilélt Change
55 | Position loop gain 1 1 [rad/s] to 2000 [rad/s] e Always
56 |Speed loop gain 1 1 [HZz] to 2000 [HZ] o Always
57 |Speed loop integration time constant | 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.

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 szfli:” Change
58 |Feed forward gain 1 0.000 to 1.500 0.000 | Always

A larger setting decreases the position deviation amount, improving the response characteristics.

Set at 1.000 to reduce the position deviation at a constant speed to almost zero (except during
acceleration or deceleration).

Use this parameter to increase the synchronization accuracy between two axes of synchronous control
or similar.

For regular point-to-point operation, set the parameter at 0.500 or less (approximate value).
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PA1_59 Torque filter time constant for position and speed control
PA1_60 Torque filter time constant for torque control

No. Name Setting range szflizlt Change
Torque filter time constant

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

go | Jorque filter time constant | 54 11t 20,00 [ms] 0.00 |Always
for torque control

This parameter is enabled under speed and position control.

Add a filter to internal torque commands.

The response of the servo system is improved and resonance is suppressed. In
particular, the reference value should be larger with large load inertia.

Automatic adjustment is made inside the amplifier in other than the manual tuning
mode.

Set PA1_94 at 0 to allow manual settings.

Torque filter
time constant
for position and
speed control

Torque filter The parameter is enabled under torque control. Add a filter to external torque
time constant | commands. Good effects can be expected for a system prone to electric noise or
for torque one with fluctuation in the command voltage.

control

PA1_61to 67 Second gain settings

No. Name Setting range szflil;lt Change
0: Position deviation (x10)
1: Feedback speed
61 |Gain changing factor 2: Command speed 1 Always
3: External switch (CONT signal
switch)
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
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].
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The timing chart of each signal is shown below.

A
Feedback speed

y Gain changing level (PA1_62)

A » Time
Position loop gain Position loop gain 1 (PA1_55) Position loop gain 2 (PA1_64)
Speed loop gain Speed loop gain 1 (PA1_56) Speed loop gain 2 (PA1_65)
Speed |.00p. Speed loop integration time constant 1 (PA1_57) Speed loop integration time constant 2 (PA1_66)
integration time
Feed forward gain Feed forward gain 1 (PA1_58) Feed forward gain 2 (PA1_67)

< » Gain switching time constant (PA1_63)

External switch
(Servo response switch) OFF ON

If external switch is selected as a gain changing factor, changeover to the second gain occurs during
OFF-to-ON transition as shown above. In this case, you can turn on or off at an arbitrary timing without
relations to the motor motion.

The gain of the go stroke and that of the return stroke of a reciprocal motion can be switched.

PA1_68 Acceleration compensation gain for position control

No. Name Setting range Dveaflilélt Change
H i H 0, 0,
68 Acceleratlon compensation gain |0 [%] to 200 [%] 0 Always
for position control

Enter the following characteristics to the command.

A larger reference value reduces the position deviation caused during acceleration or deceleration
while improving following characteristic to position commands.

Too much reference value may cause vibration or noise.

PA1_70to 76 Notch filter settings

No. Name Setting range ?/Zfliglt Change
70 Automatic notch filter 0: Disable 1: Enable 1 Always
selection
71 | Notch filter 1, frequency 10 [Hz] to 4000 [HZ] (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 Oto3 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
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Specify to suppress resonance of the mechanical system. Up to two resonance points can be
suppressed. Select 1 (enable) for automatic notch filter selection to adjust the notch filter automatically
to the best value and suppress resonance.

Parameters automatically adjusted in this case include PA1_71 to _76. Values are stored in the
EEPROM every 10 minutes.

B How to set the notch filter

(1) If there is resonance in the mechanical system, a notch filter is automatically set. If resonance is
not suppressed, set PA1_70 (automatic notch filter selection) at 0 (disable) and follow the
procedure below to manually adjust the notch filter.

(2) Using the servo analyze function of PC Loader, determine the resonance point of the machine.

Resonance
point 'y
Gain
(dB] (b) Depth
A 4
4P
(c)iwidth
— t
Frequency [Hz] (a) Resonance frequency
(3) Enter the resonance frequency of and attenuation of the resonance point of the machine into
parameters.

(a) Resonance frequency PA1_71: Notch filter 1, frequency
(b) Depth PA1_72: Notch filter 1, attenuation *
(c) Width PA1_73: Notch filter 1, width
* Too much attenuation may undermine stability of the control. Do not enter too much
setting. (Set at 0dB to disable the notch filter.)

The notch filter is Activate the servo The notch filter functions to

added to the analyze function again. eliminate the resonance point.

resonance point./ [

A

Attenuation 47‘."_>
Width

Frequency

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

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

Control Gain and Filter Setting Parameter 4-29




CHAPTER 4 PARAMETER

PA1_77 to 86 Vibration suppressing control settings

Default

No. Name Setting range value

Change

Automatic vibration suppressing control selection |0: Disable 1: Enable

" 2: Communication setting

0 Always

78 | Vibration suppressing anti resonance frequency 0 |1 [Hz] to 300.0 [Hz] (in increments of 1) | 300.0 | Always

Vibration suppressing workpiece inertia ratio

79 (vibration suppressing resonance frequency) 0

0 [%] to 80 [%] (in increments of 1) 0 Always

80 | Vibration suppressing anti resonance frequency 1 | 1 [Hz] to 300.0 [HZ] (in increments of 1) | 300.0 | Always

Vibration suppressing workpiece inertia ratio

81 (vibration suppressing resonance frequency) 1

0 [%] to 80 [%](in increments of 1) 0 Always

82 | Vibration suppressing anti resonance frequency 2 |1 [Hz] to 300.0 [Hz] (in increments of 1) | 300.0 | Always

Vibration suppressing workpiece inertia ratio

83 (vibration suppressing resonance frequency) 2

0 [%] to 80 [%] (in increments of 1) 0 Always

84 | Vibration suppressing anti resonance frequency 3 |1 [Hz] to 300.0 [Hz] (in increments of 1) | 300.0 | Always

Vibration suppressing workpiece inertia ratio

85 (vibration suppressing resonance frequency) 3

0 [%] to 80 [%] (in increments of 1) 0 Always

86 | Vibration suppressing control damping coefficient | 0.0000 to 0.1000 0.0000 | Always

These parameters are enabled only under position control.

Use these parameters to specify the anti resonance frequency to suppress workpiece vibration
(vibration control).

Set at 300.0 [HZ] (factory shipment setting) to disable vibration suppressing control function.

Set PA1_77 (automatic vibration suppressing control selection) at 1 (enable) to repeat starting and
stopping the motor multiple times while automatically detecting the anti resonance frequency of the
machine and adjusting PA1_78 (vibration suppressing anti resonance frequency 0) to the best value.
To use this function, always reserve 1.5s or longer stopping time.

Use vibration suppressing workpiece inertia ratio (vibration suppressing resonance frequency) 0 to
enter the ratio of a vibrating inertial body such as the arm to the inertia of the entire system.

The enabled parameter is selected through the CONT input signal as shown in the table on the next
page.

The RS-485 communications setting is enabled if the parameter PA1-77 (automatic vibration
suppressing control selection) is set at 2 (comunication setting).

Anti resonance Anti resonance Enabled vibration suppressing Enabled vibration suppressing
frequency 1 frequency 0 anti resonance frequency workpiece inertia ratio
OFF OFF PA1_78 PA1_79
OFF ON PA1_80 PA1_81
ON OFF PA1_82 PA1_83
ON ON PA1_84 PA1_85

For details of vibration suppressing control, refer to Section 5.8 "Special Adjustment (Vibration
Suppressing Control)."
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PA1_87 Model torque filter time constant

No. Name Setting range ?/Zfliglt 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 and 89 Position loop integration time constant, position loop integration limiter

No. Name Setting range D\glilélt Change

88 Position loop integration time 1.0 [ms] to 1000.0 [ms] - 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 D\;ﬁilgt Change
90 |Load torque observer 0: Disable 1: Enable 0 Always

Set at 1 (enable) to suppress effects of load disturbance torque and improve speed fluctuation.
Use the parameter to reduce the positioning settling time due to effects of the load torque such as friction.
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PA1_91 P/Pl automatic change selection

No. Name Setting range ?/Zfliglt Change
91 | P/Pl automatic change selection 0: Disable 1: Enable 0 Always

The speed adjuster switches to P (proportional) or Pl (proportional + integral) control.

Set at 1 (enable) to automatically switch according to the setting of PA1_61 (gain changing factor).
The switching level follows the reference value of PA1_62 (gain changing level).

The state at switching is shown below.

PA1_61: Gain changing factor Condition State
Position deviation, feedback speed |Reference value level or over P control
Command frequency, command
speed Reference value level or less Pl control
External signal switch ON 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 szflil;lt Change
92 | Speed range for friction compensation |0.1 [r/min] to 20.0 [r/min] 10.0 Always
Tas 11 Tas 11 0, 0,
93 Coulomb fr!ctlon torque for friction 0 [%] to 50 [%] 0 Always
compensation

Specify in a system with reversing speeds if smooth reversing motions are not obtained due to friction.
Specify the speed at which static friction changes to dynamic friction, in these parameters.

Set PA1_92 (speed range for friction compensation) at about 1.0 [r/min] to 10.0 [r/min].

Set PA1_93 (Coulomb friction torque for friction compensation) at the torque equivalent to dynamic
friction (Coulomb friction).

Friction compensation is disabled if the friction compensation torque reference value is 0.

PA1_94 Torque filter setting mode

Default

No. Name Setting range value

Change

94 | Torque filter setting mode |0: Not set automatically 1: Set automatically 1 Always

This parameter is enabled under position and speed control.

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

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

Setat1 (set automatically) to automatically adjust inside the amplifier in other than the manual tuning
mode.

4-32 Control Gain and Filter Setting Parameter



CHAPTER 4 PARAMETER

PA1_95 Model torque calculation and speed observer selection

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

Model torque 0 Disable Disable

95 |calculation and speed 1 Enable Disable 3 Always
observer selection 2 Disable Enable
3 Enable Enable

This parameter is enabled under position and speed control.

Select whether model torque calculation and speed observer are enabled or disabled.

If model torque calculation is disabled, the torque feed forward calculation using a model of moment of
inertia of load is disabled.

Use the parameter to perform position and speed control at the host controller.

Select "enable" for speed observer during regular operation. Speed compensation is made and stability
is improved.

Parameters related to response of the control system are automatically adjusted according to the
setting of auto tuning 1 or 2. However, the function of PA1_54 (position command response time
constant) is canceled internally.

PA1 96 Speed limit gain for torque control

No. Name Setting range ?/eaflilé" Change
96 |Speed limit gain for torque control 0.0 t0 50.0 10.0 |Always

This parameter is enabled under torque control.

If the rotation speed exceeds the reference value of PA1_26 (maximum rotation speed (under torque
control)) under torque control, the command torque is reduced so that the rotation speed becomes near
the reference value. At this time, an error is caused in the rotation speed in relation to the reference
value. Take into consideration that the parameter adjusts the error. While a larger reference value
decreases the error, excessive value will cause instability.
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4.4 Automatic Operation Setting Parameter

(Note

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.)

4.4.1 List (PA2_0O0O)

No Control mode Record of
p Aé Name Default value Power reference
- Position | Speed | Torque value
01 Deqima! point position of 0 ) o o o
positioning data
06 |Homing speed 500.00 - (@) - -
07 |[Creep speed for homing 50.00 - O - -
08 |Starting direction for homing 0 O @) - -
09 Eevgrse traveling unit amount for 0 ) o ) )
oming
10 I-!omlng dlregtlon after reference 0 o o ) )
signal detection
11 |Reference signal for shift operation 1 ©) O - -
12 Reference'5|gnal fgr hormng 0 o o ) _
(Deceleration starting signal)
13 Home_ position LS signal edge 0 o o ) )
selection
14 |Home position shift unit amount 1000 - O - -
15 Deceleration operation for creep 0 o o ) )
speed
16 Home p95|tlon after homing 0 ) o ) )
completion
17 |Home position detection range 0 ©) O - -
18 Eece_;leratlon time at OT during 100.0 ) o ) )
oming
19 |Preset position 0 - @) - -
20 |Interrupt traveling unit amount 100000 - ©) - -
22 |Detection time for contact-stopper 0 - O - -
23 |[Torque limit for contact-stopper 0 - O - -
24 ﬁeleptlon of operation at OT during 0 o o
oming
25 |Software OT selection 0 ©) O @) -
26 POS.Itllve software OT detection 2000000000 ) o o )
position
27 Neg_qtlve software OT detection 2000000000 ) o o )
position
28 |Positive limiter detection time 2000000000 - O - -
29 |Negative limiter detection time -2000000000 - O - -
31 |Point detection, area detection 0 - (@) @) @)
32 P0|r.1t. detection, area detection 0 ) o o o
position 1
33 P0|r.1t. detection, area detection 0 ) o o o
position 2
34 |Point detection range 100 - O @) @)

4-34 Automatic Operation Setting Parameter




CHAPTER 4 PARAMETER

No Control mode Record of
P A2‘ Name Default value Power reference
- Position | Speed | Torque value

36 |Override 1 10

37 |Override 2 20 i o o i

38 |Override 4 40

39 |Override 8 80

40 |Internal positioning data selection 0 - O @) -

41 |Sequential start selection 0 O O - -

Decimal point position of stand still
42 ltimer 0 ) O ) )
43 |Output selection at M code OFF 1 O O - -

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

4.4.2 Description of Each Parameter

PA2_01 Decimal point position of positioning data

No. Name Setting range ?/Zfliglt Change
Decimal point position of 0:0 1:01 2:0.01 3:0.001
01 | positioning data 4:0.0001 5:0.00001 0 |Aways
Specify the decimal point position of the displayed position data.
PA2 06 to 18 and 24 Homing settings
No. Name Setting range szfliilt Change
06* |Homing speed 0.01 [r/min] to Max. rotation speed [r/min] | 500.00 | Always
07 | Creep speed for homing 0.01 [r/min] to Max. rotation speed [r/min] | 50.00 | Always

08* |Starting direction for homing gf(iz%?tzgr:?ﬁg?:en: ;I?:;erve rotation 0 Power

Reverse traveling unit amount for

09 . 0 to 2000000000 [unit amount] 0 Always
homing
10* Hommg direction after reference signal 0: Forward 1: Reverse 0 Power
detection
0: Home position LS
. . . . 1: Encoder Z-phase
11 Reference signal for shift operation 2:+0T 3-OT 4: Interrupt input 1 Power
5: Stopper
12 Reference'S|gnaI fgr homlng 0: Home position LS  1:+OT 2:-OT 0 Power
(Deceleration starting signal)
13 Home. position LS signal edge 0: R|3|_r?g edge detecthn 0 Power
selection 1: Trailing edge detection
14* | Home position shift unit amount 0 to 2000000000 [unit amount] 1000 | Always
15 | Deceleration operation for creep speed 0: Reverse rotation disable 0 Power

1: Reverse rotation enable

16 |Home position after homing completion _20.00000000 t0 2000000000 0 Always
[unit amount]
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. Default
No. Name Setting range value Change
-, . 0: Always ON after homing completion
17 |Home position detection range 1 to 2000000000 [unit amount] 0 Always
18 Deceleration time at OT during homing | 0.0 [ms] to 99999.9 [ms] 100.0 | Always
22 Detection time for contact-stopper 0 [ms] to 10000 [ms] 0 Always
23 | Torque limit for contact-stopper 0 [%] to 100 [%] 0 Always
. . . 0: Reverse rotation upon OT detection
24 Sele_ctlon of operation at OT during 1: Stopped upon OT detection (homing 0 Power
homing cancel)

*: Compulsory setting item
ALPHAS can combine parameter settings to create the desired homing profile.
The homing profile is configured with combination of the following parameters.
(1) Starting direction for homing
Specify the starting direction (forward/reverse rotation) of homing. The direction opposite to the
homing direction after reference signal detection can be specified.
(2) Homing direction after reference signal detection
Select the side of the home position (forward or reverse rotation side) in relation to the reference
signal for homing (Deceleration starting signal) and reference signal for shift operation.
(3) Reference signal for shift operation
Select the signal serving as the direct standard of the zero position. You can select +OT or -OT.
(4) Reference signal for homing (Deceleration starting signal)
Specify the creep speed deceleration signal that is used if the encoder Z-phase is selected as a
reference signal for shift operation. You can select +OT or -OT.
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(1) Homing profile setting procedure

The basic procedure for specifying the homing profile (homing parameter) is described.

Homing pattern setting
procedure
Z-phase/home !

Enter the reference signal for position LS

homing. (PA2_11) +OT-0T
Interrupt input

Home position shift unit amount

|

Enter the standard signal for
determining the home position
shift unit amount.

AAMMAAANRNNNY

2 -

— -OT Home Reference +0OT
#Z-phase . Home position ) position  signal for
shift amount standard signal = homing
Z-phase? (PA2_11)

=Z-phase

Enter the signal triggering
deceleration to the homing
creep speed.

Enter the reference signal | Home position

for homing (PA2_12) LS X SAMAANAAAAN

i i |

-OT Home position LS +OT

Homing speed

Homing creep speed

Reference signal for
homing (Deceleration

starting signal) U

Reverse direction Forward direction

Enter the homing direction F.orwellrd St Enter the side of the home position in
) direction [AAANNAANNY ALY . .
after reference signal Reverse _ relation to the reference signal for
detection. (PA2_10)

direction I A @ A I homing.

-OT Home Reference Home +OT
position signal for position
homing

Reverse direction Forward direction

FpnNgrd Enter the direction of starting motion
Enter the starting direction for | direction caused upon a homing command
homing. (PA2_08) Reverse input

direction ’

-OT +OT
éd of homing pattern set@

o Parameter setting examples of typical homing profiles are described on page 4-46.

(2) Homing motion setting parameter

Parameters are combined to determine the homing motion.
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PA2_06 Homing speed

No. Name Setting range D\glilélt Change
06 |[Homing speed 0.01 [r/min] to Max. rotation speed [r/min] | 500.00 |Always

Specify the homing speed.
Homing speed (PA2_06)

Speed Homing creep speed (PA2_06)

| —= Time
Homing [ORG] ~ OFF| | OFF
ON i

Reference signal for OFF | ] OFF

homing ON
PA2_07 Creep speed for homing

No. Name Setting range szfliilt Change

07 |Creep speed for homing 0.01 [r/min] to Max. rotation speed [r/min] | 50.00 | Always
Specify the motion speed taken after the reference signal for homing (deceleration starting signal) is
detected.
PA2_08 Starting direction for homing

No. Name Setting range Default Change

value

0:Forward rotation
08 [Starting direction for homing | 1:Reverse rotation 0 Power

2:Condition judgment start
Specify the starting direction of the homing motion.

Reverse Forward

- ®
- —> © g
ALLLLAL LN § >
I L x
-OT +0T

For the direction of 2: condition judgment start, refer to page 4-62.

+ Forward direction: direction of position increase Reverse direction: direction of position decrease
The forward/reverse direction depends on parameter PA1_04 (rotation direction selection).
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PA2_09 Reverse traveling unit amount for homing

No. Name Setting range E:gﬁ:" Change
og |Reverse traveling unit 0 to 2000000000 [unit amount] 0 |Aways
amount for homing

Not a compulsory item

Specify the reverse traveling amount taken in the direction opposite to the starting direction for homing
at the start of homing motion.

If a reference signal for homing (deceleration starting signal) or reference signal for shift operation is
detected during reverse travel, movement toward the homing direction after reference signal detection
begins. Use the setting to reduce the homing time.

Use if the stopping position is in the direction opposite to the starting direction for homing and the
maximum distance from the stopping position to the zero position is always known.

The unit amount depends on PA1_06 (numerator 0 of electronic gear) and PA1_07 (denominator of
electronic gear).

If neither the reference signal for homing (deceleration starting signal) nor reference signal for shift
operation is detected during reverse motion, movement in the starting direction for homing begins after
reverse motion by the preset traveling amount.

Reverse traveling unit
| amount for homing |

| | —} Starting direction for homing
TEEEECEEEEEEEEEEES SSEESSSSSY

I E Stopping position I
-OT Reference signal for +0OT
shift operation
+ Homing creep speed
Speed Homing speed
Time Reference value of reverse
i traveling unit amount for
Homing [ORG] SFF || OFF
ON ! i
Home position OFF |_| OFF |_| OFF
reference signal ON ON

PA2_10 Homing direction after reference signal detection

No. Name Setting range Default Change
value
10 | Homing dlrt_actlon after . 0: Forward 1: Reverse 0 Power
reference signal detection

Specify the direction of the zero position when viewed from the reference signal for shift operation. The
reference signal for shift operation is passed during home position shift unit amount travel in this
direction. Reverse Forward

<4 —>

-OT Reference signal for +OT

shift operation . . .
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o If +OT or -OT is set as a reference signal for homing (deceleration starting signal), this parameter is
disabled and the direction opposite to the one toward the specified OT signal is the homing direction
after reference signal detection.

The definition of the direction of motion is shown below.
Forward: direction of position increase Reverse: direction of position decrease

PA2_11 Reference signal for shift operation

No. Name Setting range ?/eaflilé" Change
0: Home position LS
11 Reference signal for shift 1: Encoder Z-phase y Power
operation 2:+0OT 3:-OT 4: Interrupt input
5: Stopper

Specify the signal serving as a standard of the home position.
The position of a travel from the specified reference signal toward the homing direction after reference
signal detection by the home position shift unit amount is the home position.
The home position accuracy (reproducibility of zero position) is the highest with 3 (encoder Z-phase).
If the Z-phase is selected, the reference signal for shift operation (deceleration starting signal) can be
installed.
Next to the encoder Z-phase, 4 (interrupt input) has the highest home position accuracy (reproducibility
of zero position). This is because 4 (interrupt input) detects the interrupt position with a signal while 0
(home position LS), 2 (+OT) and 3 (-OT) detects a level.

Home position shift unit
|_| amount

Encoder Z-phase |_| |_| |_| I_l

ANANNNNNNNNNNNNNE

I i 8 1

-OT Interrupt Home +OT @
input position LS Reference signal for

shift operation

+ If one among 0 (home position LS), 2 (+OT) and 3 (-OT) is selected, there is an error of £250 [pulses]
in the zero position at a creep speed for homing of 50 [r/min].
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PA2_12 Reference signal for homing

No. Name Setting range E:gﬁ:" Change
12 |Reference signal for homing |0: Home position LS 1:+0OT 2:-OT 0 Power

If the encoder Z-phase is selected as a reference signal for shift operation, specify the timing signal for
deceleration to the creep speed for homing. The first encoder Z-phase after reference signal for shift
operation detection is the starting point of the hom position shift unit amount.

-OT Home position LS +OT

Homing speed
Homing creep Example where the

i speed home position LS is the
reference signal for
Speed i ] homing
i — Time
Home position LS OFF | | OFF
ON
PA2_13 Home position LS signal edge selection
No. Name Setting range E:/eaflilé" Change
13 Home posm_on LS signal 0 Rls[r_mg edge detectlc_m 0 Power
edge selection 1: Trailing edge detection

Not a compulsory item

Specify the enabling timing of the home position LS signal if the home position LS is specified as a
reference signal for shift operation reference signal for homing (Deceleration starting signal).
[Home position LS timing selection = 0] [Home position LS timing selection = 1]

Homing speed Homing speed

Homing creep speed

Homing creep speed

Speed i Speed i
Home position | ——Time i —= Time
LS ofFf || oFf Home positon ~ OFF || OFF
ON LS ON
PA2_14 Home position shift unit amount
No. Name Setting range Dveaﬁlélt Change
14 |Home position shift unit 0 to 2000000000 [unit amount] 1000 |Always
amount
Specify the distance (traveling amount) from the reference Home position shift unit amount

signal for shift operation to the home position.

Home position Reference signal for
shift operation
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PA2 15 Deceleration operation for creep speed

No. Name Setting range E:gﬁ:" Change
15 Deceleration operation for 0: Reverse rotation disable 0 Power
creep speed 1: Reverse rotation enable

Not a compulsory item

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

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

(1)Homing speed
(3) Homing creep speed

N\

(2) Homing creep speed

N/ S~
i Time

Reference signal for

homing ofFfF | _JoFF | JoFfF| [oFF
ON ON  ON

PA2_16 Home position after homing completion

No. Name Setting range D\glilélt Change
Home position after homing |-2000000000 to 2000000000

16 . . 0 Always
completion [unit amount]

Not a compulsory item Home position shift unit amount
Specify the coordinate position of the homing completion point. H
After a homing is normally finished, the current position is
replaced with the reference value of this parameter.

Specify if the homing motion completion point is other than zero. A @
Home position  Reference signal for

ﬁ shift operation

Home position after
homing completion
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PA2_17 Home position detection range

No. Name Setting range E:gﬁ:" Change
Home position detection 0: Always ON after homing completion
7 | range 1'to 2000000000 [unit amount] 0 | Aways

Not a compulsory item

Specify the range in which the homing completion signal is turned on.

If the current position is between the positive home position detection range and negative home
position detection range around the home position, homing completion is turned on.

Specify 0 to always turn the homing completion signal on after a homing is finished.

Home position detection range : . Home position detection range
Homing completion OFF ON OFF
NN TTEESSS NANNNNNNNY
-OT Home position +0OT

The zero position is not necessarily 0. The home position is the position specified as a home position
after homing completion (PA2_16) or preset position (PA2_19).

PA2_18 Deceleration time at OT during homing

Default

No. Name Setting range value

Change

1g |Deceleration time at OT 0.0 [ms] to 99999.9 [ms] 100.0 | Always
during homing

Specify the deceleration time taken after +OT or -OT is detected during homing motion.
Specify the time taken to decelerate from 2000 [r/min] to O [r/min]. Determine the setting under
consideration of the homing speed and moving range after the OT sensor. (“0.7” in the equation
indicates the safety factor.)
[Example of calculation of reference value]
Moving range after OT x 0.7 = Homing speed x Reduction ratio x Ball screw lead
x (Homing speed/2000 [r/min] x Deceleration time after homing OT/1000/60) x 1/2
30[mm] x0.7 = 1000.00 [r/min] x (1/5) x 20 [mm]
% (1000.00 [r/min]/2000 [r/min] x Deceleration time at OT during homing /1000/60) x 1/2
Deceleration time at OT during homing = 1260.0 [ms]

Homing speed The acceleration time and

: /| Deceleration time at homing OT | deceleration time are based on
i 2000 [r/min].

—= Time
Acceleration time 1 or acceleration time 2

: +OT and -OT are generally
+OT ON__ [ OFF|_ON normally closed contact signals.

Speed

o If 1 (stop) is selected with parameter PA2_24 (selection of operation at OT during homing), stoppage
occurs according to parameter PA2_60 (third torque limit). In this case, the homing motion is
stopped upon detection of OT.
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PA2 22 Detection time for contact-stopper
PA2_23 Torque limit for contact-stopper

No. Name Setting range %Zﬁ:lt Change

gp |Detection time for 0 [ms] to 10000 [ms] 0 | Power
contact-stopper

o3 | Torque limit for 0 [%] to 100 [%] 0 | Power
contact-stopper

These parameters are enabled if “5” (stopper) is selected for PA2_11 (home position shift amount
reference signal).

Enter these parameters to perform homing in applications such as positioning of a cylinder or the like
where the home position LS or +/-OT cannot be used.

Enter the stopper contact detection time and dead stop torque limit.

For details, refer to “(7) Homing Pattern Using the Stopper” on page 4-64.

PA2_ 24 Selection of operation at OT during homing

Default

No. Name Setting range value

Change

24 Selection of operation at|0: Reverse rotation upon OT detection 0 Power
OT during homing 1: Stop upon OT detection (homing cancel)

Specify the motion taken upon first OT detection during homing motion.

Specify 0 to reverse the motion upon first OT detection.

Specify 1 to cancel homing and stop upon detection of OT.

Selection of operation at OT during homing = 0 Selection of operation at OT during homing = 1
Homing speed Homing speed
+ . + .
N TN
g P —= Time 8 Pt —= Time
w n
\ | i

+0T OFF |ON [T OFF +OT "OFF|_{ ON

In-position OFF |ON| OFF In-position OFF ON

B Parameters related to homing

PA1_12 (Z-phase position offset)

No. Name Setting range Dveaflilélt Change
12 | Z-phase position offset git[gulse] to 1048575 [pulse]: 20 0 Power

The encoder Z-phase position can be adjusted.

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

If the encoder Z-phase is selected as a reference signal for shift operation, adjust the encoder
Z-phase position with this parameter after motor replacement so that homing can be made to the
original position without changing the reference signal for homing (deceleration starting signal) or
homing parameters.

For details, refer to "PA1_12 Z-phase position offset" on page 4-13.
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PA1_37 to 40 (acceleration times, deceleration times)

No. Name Setting range %Zﬁ:lt Change

37 | Acceleration time 1 100.0

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

39 | Acceleration time 2 500.0

40 Deceleration time 2 500.0

Specify acceleration and deceleration in the homing motion.
The acceleration/deceleration time is the time from 0 [r/min] to 2000 [r/min].
For details, refer to "PA1_36 to 40 Acceleration time and deceleration time settings" on page 4-21.

PA2_60 (third torque limit)

No. Name Setting range D\glilélt Change
60 | Third torque limit 0 [%] to 300 [%] 0 Always

Specify the deceleration torque for stopping upon detection of +OT or -OT during homing motion.
If 1 (stop) is selected as parameter PA2_24 (selection of operation at OT during homing) and OT is
detected, the homing process is canceled and controlled stop is caused according to this
parameter.

For details, refer to "PA2_57 to 60 Torque limit settings" on page 4-74.
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B Typical homing profiles

(1) Basic homing profile (equivalent to homing profile 1 of FALDIC-« Series)

Described here is the homing profile of the most basic motion, in which homing is started, the
reference signal for homing (deceleration starting signal) is detected and deceleration to the creep
speed for homing occurs, and the reference signal for shift operation is detected and movement by

the home position shift unit amount is caused until the motion is stopped.

Use the profile if the machine stopping position is less than the reference signal for homing
(deceleration starting signal) or reference signal for shift operation.
Because neither +OT nor -OT is installed for homing of a rotating body as an indicator of the

traveling limit, this homing profile is used in principle.
[Parameter setting example]

PA1_
. Default
No. Name Setting value |Change
01 |Control mode selection 6: Extension mode 0 Power
PA2_
. Default

No. Name Setting value | Change

06 |Homing speed 500.00 [r/min] 500.00 | Always

07 |Creep speed for homing 50.00 [r/min] 50.00 | Always

08 |Starting direction for homing 0: Forward 0 Power

09 Reversg traveling unit amount 0 [unit amount] 0 Always
for homing

10 I-!oming diregtion after reference 0: Forward 0 Power
signal detection

11 Refere_nce signal for shift 1: Encoder Z-phase 1 Power
operation

12 Reference-3|gnal fgr ho_mlng 0: Home position LS 0 Power
(Deceleration starting signal)

13 Home_ position LS signal edge |0: Risi.ng edge 0 Power
selection detection

14 |Home position shift unit amount | 1000 [unit amount] 1000 | Always

15 Deceleration operation for creep 0 Reverse rotation 0 Power
speed disable

16 Home p93|t|on after homing 0 [unit amount] 0 Always
completion

17 |Home position detection range : AI_ways ON after 0 Always

homing completion
18 r[])ecgleranon time at OT during 100.0 [ms] 100.0 | Always
oming
24 Selection of operation at OT 0: Reverse rotation 0 Power

during homing

e To cancel homing upon detection of +OT or -OT, specify 1 (stop) to parameter PA2_24
(selection of operation at OT during homing).
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The motion proceeds in the following procedure.

(1) The motion starts upon homing [ORG] (OFF — ON) in the starting direction for homing (PA2_08)
at homing speed (PA2_06).

(2) When the home position LS (PA2_12, PA2_13) is detected, the motion changes in the homing
direction after reference signal detection (PA2_10) at the creep speed for homing (PA2_07).

(3) After the home position LS (PA2_12) is detected during travel in the homing direction after
reference signal detection and the first encoder Z-phase (PA2_11) is detected, a travel occurs by
the home position shift unit amount (PA2_14), followed by stoppage. The stopping point changes
to the home position and homing completion is turned on and the homing process is finished.

Home position shift unit amount

Encoder Z-phase

I Starting direction for homing E A I
_ . L Home Home +
oT Homing direction after position LS position oT

reference signal detection

Homing speed [PA2_06]

Homing creep speed [PA2_07]

Speed
(1 Home position shift unit amount [PA2_14]
3) | —
i @) i Time
Servo-on [S-ON] OFF| | ON
Position control OFF | i ON
Lo : | : Controller,
Homing [ORG] OFF | |ON| OFF | i sensor
L ’ i i !
Home position LS [LS] P OFF |ON| i OFFi Servo amplifier
Encoder Z-phase —m e _é ___________ JOFF‘E m E OFF
Ready for servo-on OFF i ON I I
Homing LS detection ; OFF i ONII OFFE
i i Servo
Homing completion : : : : -i OFF l ON amphfler
Zero speed ON I OFF I ON Controller
| ON

In-position [INP] ON | OFF
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()

OT reference homing profile (equivalent to homing profile 2 of FALDIC-a Series)

If the OT located in the starting direction for homing is detected after homing is started before the
reference signal for homing (deceleration starting signal) is detected, the motion reverses
automatically and a travel occurs in the opposite direction for a reference signal for shift operation
in this homing profile.

Secure homing is realized even if the direction of the reference signal for homing (deceleration
stating signal) or reference signal for shift operation in relation to the machine stopping position is
not known.

[Parameter setting example]

PA1_
. Default
No. Name Setting value Change
01 | Control mode selection 6: Extension mode 0 Power
PA2
. Default

No. Name Setting value Change
06 |Homing speed 500.00 [r/min] 500.00 | Always
07 | Creep speed for homing 50.00 [r/min] 50.00 Always
08 | Starting direction for homing 0: Forward 0 Power
09 | Reverse traveling unit amount for homing | 0 [unit amount] 0 Always
10 Homln_g direction after reference signal 0 Forward 0 Power

detection
11 Reference signal for shift operation 1: Encoder Z-phase 1 Power
12 Reference.3|gnal f(.Jr homlng 0: Home position LS 0 Power

(Deceleration starting signal)
13 |Home position LS signal edge selection |0: Rising edge detection 0 Power
14 | Home position shift unit amount 1000 [unit amount] 1000 Always
15 | Deceleration operation for creep speed |0: Reverse rotation disable 0 Power
16 | Home position after homing completion |0 [unit amount] 0 Always
17 | Home position detection range 0 Always ON after homing 0 Always

completion

18 |Deceleration time at OT during homing | 100.0 [ms] 100.0 Always
o4 Seleptlon of operation at OT during 0 Reverse rotation 0 Power

homing

e Because the reverse rotation upon OT detection is enabled with the standard homing setting of
ALPHAS, the OT reference homing is executed with the same parameter settings as those of the
basic homing profile.

If the reference signal for homing (deceleration starting signal) is detected before OT is detected,
the motion profiles the same as that of (1) basic homing profile.

If OT is detected in the starting direction for homing during homing motion, the motion proceeds in

the following procedure.

(1) The motion starts at the rising edge (OFF — ON) of homing [ORG] in the starting direction for
homing (PA2_08) at the homing speed (PA2_06).

(2) If OT is detected in the starting direction for homing (PA2_08) before the home position LS
(PA2_12) is detected, the motion reverses at the homing speed (PA2_06).

(3) If the home position LS (PA2_12) is detected during reverse rotation, the motion changes in
the homing direction after reference signal detection (PA2_10) at the creep speed for homing
(PA2_07).
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(4) Upon detection of the first encoder Z-phase (PA2_11) after detection of the home position LS
(PA2_12) during travel in the homing direction after reference signal detection (PA2_10), a
travel continues by the home position shift unit amount (PA2_14), followed by stoppage. The
stopping point changes to the home position and homing completion is turned on and the

homing process is finished.

Home position shift unit amount

Encoder Z-phase

= P

I Homing direction E Starting Reverse
after reference  Home Home direction for "
-OT signal detection position LS position homing rotation +0OT
Homing speed [PA2_06] Homing creep speed [PA2_07] 4
Speed+ Home position shift unit
(2) amount
(1 [PA2_14]
“4) | —
(3) Time
Servo-on [S-ON] OFFl ON
Position control OFF—l ON
Homing [ORG] OFF! |ON| OFF Controller,
sensor
+OT ON [OFF | ON I
- Servo
Home position LS [LS] OFF |ON | OFF |ON| OFF ampIifier
Encoder Z-phase [ Sl St it S i Ml /6 V== |ON[ TOFF
Ready for servo-on OFFl ON
OT detection OFF ON OFF
+OT detection OFF | ON | OFF
Servo
Homing LS detection OFF |ON| OFF |ON| OFF amplifier
!
Homing completion : : : : ] OFF [ ON Controller
Zero speed ON OFF ON OFF OoN OFF ON
In-position ON I OFF |ON OFF |ON OFF | ON
[INP]

¢ At the rotation direction selection point with zero speed, zero speed and in-position [INP] are
momentarily turned on. The signal change may fail to be sensed according to some scanning

periods of the host controller.
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(3) At-start reverse rotation homing profile1 (equivalent to homing profile 3 of FALDIC- @ Series)

After homing is started, a travel occurs in the direction opposite to the starting direction for homing
by the specified reverse traveling unit amount for homing while the reference signal for homing
(deceleration starting signal) is searched for.
This profiles used if the machine stopping position is larger than the reference signal for homing
(deceleration starting signal) or reference signal for shift operation.

[Parameter setting example]

PA1_
. Default
No. Name Setting value Change
01 | Control mode selection 6: Extension mode 0 Power
PA2
. Default

No. Name Setting value Change

06 |Homing speed 500.00 [r/min] 500.00 Always

07 | Creep speed for homing 50.00 [r/min] 50.00 Always

08 | Starting direction for homing 0: Forward 0 Power

09 Revgrse traveling unit amount for 20000 [unit amount] 0 Always
homing

10 Homlng dlregtlon after reference 0 Forward 0 Power
signal detection

11 Refergnce signal for shift 1: Encoder Z-phase 1 Power
operation

12 Reference.3|gnal fgr ho_mlng 0: Home position LS 0 Power
(Deceleration starting signal)

13 Home. position LS signal edge 0: Rising edge detection 0 Power
selection

14 | Home position shift unit amount 1000 [unit amount] 1000 Always

15 Deceleration operation for creep 0: Reverse rotation disable 0 Power
speed

16 Home p93|t|on after homing 0 [unit amount] 0 Always
completion

17 | Home position detection range O Always ON after homing 0 Always

completion

18 Decgleratlon time at OT during 100.0 [ms] 100.0 Always
homing

24 Selfect|on Of operation at OT 0: Reverse rotation 0 Power
during homing

e Because rotation reverses in the direction opposite to the OT direction upon OT detection to
detect the reference signal for homing (deceleration starting signal) and reference signal for shift
operation, secure homing is realized. The reverse rotation after OT detection follows (2) OT
reference homing profile.
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The motion proceeds in the following procedure.

(1) The motion starts at the rising edge (OFF — ON) of homing [ORG] in the direction opposite to the
starting direction for homing (PA2_08) at the homing speed (PA2_06).

(2) If the home position LS (PA2_12) is detected during travel by the reverse traveling unit amount for
homing (PA2_09), the motion changes in the homing direction after reference signal detection
(PA2_10) at the creep speed for homing (PA2_07).

(3) Upon detection of the first encoder Z-phase (PA2_11) after detection of the home position LS
(PA2_12) during travel in the homing direction after reference signal detection (PA2_10), a travel
continues by the home position shift unit amount (PA2_14), followed by stoppage. The stopping
point changes to the home position and homing completion is turned on and the homing process is
finished.

Home position shift unit amount

<3>U <1>

Encoder Z-phase

Starting direction for homing I
Homing direction after +OT
reference signal detection

Home Home
-OT position LS position

Homing speed  Reverse traveling Homing creep speed [PA2_07]

+| [PA2_06] unit amount for
Speed homing [PA2_09] i Home position shift unit amount
! [PA2_14]
\ e

i oo R i (3) i

i ! i Time

H(1 :
Servo-on [S-ON] OFF i i i ON i
Position control OFF| i i {ON i Controller

Pl E i | | : sensor
Homing [ORG] OFFE ON | i OFFE i i !
S Servo
Home position LS [LS] i i OFF M OFFE m i OFFE amplifier
Encoder Z-phase  ~ 1777 777" [TTTTTITTToFF |on[OFF
Ready for servo-on OFF| i E E EON E |
Homing LS detection i OFF |ON| OFF} |ON| OFF; Servo
_____ | i | amplifier
Homing completion i {OFF l ON l
""" b | Controller

Zero speed ON I: OFF ON! OFF I_: ON
In-position ON | OFF ONl OFF | ON

[INP]

¢ At the direction of rotation switch rotation direction selection point with zero speed, zero speed and
in-position [INP] are momentarily turned on. The signal change may fail to be sensed according to
some scanning periods of the host controller.
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If the home position LS (PA2_12) is not found during travel from the homing starting position in the
reverse traveling unit amount for homing (PA2_09), the motion continues in the starting direction
for homing to search for the home position LS (PA2_12).

(1) The motion starts at the rising edge (OFF — ON) of homing [ORG] in the direction opposite to
the starting direction for homing (PA2_08) at the homing speed (PA2_06).

(2) If the home position LS (PA2_12) is not found during travel by the reverse traveling unit
amount for homing (PA2_09), the motion changes in the starting direction for homing
(PA2_08) at the homing speed (PA2_06).

(3) If the home position LS (PA2_12, PA2_13) is detected, the motion changes in the homing
direction after reference signal detection (PA2_10) at the creep speed for homing (PA2_07).

(4) Upon detection of the first encoder Z-phase (PA2_11) after detection of the home position LS
(PA2_12) during travel in the homing direction after reference signal detection, a travel
continues by the home position shift unit amount (PA2_14), followed by stoppage. The
stopping point changes to the home position and homing completion is turned on and the
homing process is finished.

Reverse traveling unit amount for homing Home position shift unit amount

|
|
Encoder Z-phase Ll (2)|_| (1)|_| (3) I_I (4) I-I

-OT Starting direction for homing Home Home +0OT
Homing direction after reference position position
signal detection LS .
Homing speed Homing speed [PA2_.06]
Sooe [PA2 06] Reverse traveling Homing creep speed [PA2_07]
pee unit amount for Home position shift unit amount
homing 93A2_09] [PA2_14]
G 5 @ —=
Time
Servo-on [S-ON] OFF ON
Position control OFF -l ON Controller,
sensor
Homing [ORG] OFF; [ON] OFF !
Servo
Home position LS [LS] OFF M OFF ampllfler
Encoder Z-phase e
P R . _OFF [ON| !OFF
Ready for servo-on OFFl ON
Homing LS detection OFF M OFF Seno
_____ amplifier
Homing completion d OFF [ON_ !
Controller
Zero speed ON | OFF ON OFF LON_
In-position N OFF OFF ON
[INP] N lON e
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¢ At the rotation direction selection point with zero speed, zero speed and in-position [INP] are
momentarily turned on. The signal change may fail to be sensed according to some scanning
periods of the host controller.

If the home position LS (PA2_12) is not found during travel from the homing starting position in the
reverse traveling unit amount for homing (PA2_09), the motion changes in the starting direction for
homing and the home position LS (PA2_12) is searched for. If the home position LS (PA2_12) is
not found during the motion in the starting direction for homing until OT in the starting direction for
homing is detected, the motion reverses and the reference signal for homing (Deceleration starting
signal) and reference signal for shift operation are searched for.

(1) The motion starts upon at the rising edge (OFF — ON) of homing [ORG] in the direction
opposite to the starting direction for homing (PA2_08) at the homing speed (PA2_06).

(2) If the home position LS (PA2_12) is not found during travel by the reverse traveling unit
amount for homing (PA2_09), the motion changes in the starting direction for homing
(PA2_08) at the homing speed (PA2_06).

(3) If OT in the starting direction for homing (PA2_08) is found while the home position LS
(PA2_12) is not found, the motion reverses at the homing speed (PA2_06).

(4) If the home position LS (PA2_12) is found during reverse rotation, the motion changes in the
homing direction after reference signal detection (PA2_10) at the creep speed for homing
(PA2_07).

(5) Upon detection of the first encoder Z-phase (PA2_11) after detection of the home position LS
(PA2_12) during travel in the homing direction after reference signal detection (PA2_10), a
travel by the home position shift unit amount (PA2_14) continues, followed by stoppage. The
stopping point changes to the home position and homing completion is turned on and the
homing process is finished.

Automatic Operation Setting Parameter 4-53




CHAPTER 4 PARAMETER

Home position shift unit amount

Encoder Z-phase LI

-OT Home Home Starting direction for homing +OT
position LS  position Homing direction after reference
signal detection

Home position shift unit

Reverse traveling amount [PA2_14]

unit amount for Homing creep speed [PA2_07]
Speed | homing [PA2_09] /_\3 7 (5)
(1) NeXmgi(2) ST Homing speed (4/ —=
L [PA2_06] Time
/
Servo-on [S-ON] OFF| ON
Position control OFF—' ON
; Controller,
Homing [ORG] OFF! |ON| OFF sensor
i 1
+OT ON OFF ON Servo
: amplifier
Home position LS [LS] OFF |ON| OFFlONI OFFE
Encoder Zphase T[T 77T 7T T T T T IO JoNOFF
Ready for servo-on OFFl ON
+OT detection OFF l_ON_I OFF
Servo
Homing LS detection OFF |ON| OFF|ON|OFF | amplifier
' 1
Homing completion "~~~ " ] OFF ON | Controller
Zero speed ON_ [ OFF |oN ON OFF oN OFF [ON
In-position ON I OFF | ON | ON OFF | oN OFF | ON

[INP]
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(4) Reference signal for shift operation homing profile (equivalent to homing profile 4 of FALDIC- o

Series)

Upon detection of a reference signal for shift operation after the start of homing, the motion
reverses to the point ahead of the reference signal for shift operation, and then the motion
continues at the creep speed for homing to detect the reference signal for shift operation and
determine the home position.
Accurate homing (highly reproducible zero position) is realized only with the reference signal for
shift operation without using the reference signal for homing (deceleration starting signal).
[Parameter setting example]

PA1_
. Default
No. Name Setting value Change
01 | Control mode selection 6: Extension mode 0 Power
PA2_
. Default
No. Name Setting value Change
06 |Homing speed 500.00 [r/min] 500.00 Always
07 | Creep speed for homing 50.00 [r/min] 50.00 Always
08 | Starting direction for homing 0: Forward 0 Power
09 Rev&_arse traveling unit amount for 0 [unit amount] 0 Always
homing
10 Homln_g direction after reference signal 0 Forward 0 Power
detection
11 | Reference signal for shift operation 0: Home position LS 1 Power
12 Reference.3|gnal fgr ho.mlng 3: None 0 Power
(Deceleration starting signal)
13 |Home position LS signal edge selection | 0: Rising edge detection 0 Power
14 | Home position shift unit amount 1000 [unit amount] 1000 Always
15 | Deceleration operation for creep speed | 1: Reverse rotation enable 0 Power
16 | Home position after homing completion | O [unit amount] 0 Always
17 | Home position detection range 0: Always ON after homing 0 Always
completion
18 |Deceleration time at OT during homing | 100.0 [ms] 100.0 Always
24 Sele_ctlon of operation at OT during 0 Reverse rotation 0 Power
homing

e Because rotation reverses in the direction opposite to the OT direction upon OT detection to
detect the reference signal for homing (deceleration starting signal) and reference signal for shift
operation, homing can be secured. The reverse rotation after OT detection follows (2) OT
reference homing profile.
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The motion proceeds in the following procedure.

(1) The motion starts at the rising edge (OFF — ON) of homing [ORG] in the starting direction for
homing (PA2_08) at the homing speed (PA2_06).

(2) Upon detection of the home position LS (PA2_12, PA2_13), the motion reverses in the
direction opposite to the homing direction after reference signal detection (PA2_10) to the
point ahead of the home position LS (PA2_12).

(3) The motion changes in the homing direction after reference signal detection (PA2_10) to
detect the home position LS (PA2_12, PA2_13), and it changes to the creep speed for homing
(PA2_07) by the home position shift unit amount (PA2_14), followed by stoppage. The
stopping point changes to the home position and homing completion is turned on and the
homing process is finished.

| | Home position shift unit amount

I Starting direction for homing E A I
Hom

-OT  Homing direction after ome Home +
reference signal detection ~ Position LS position oT

Homing speed [PA2_06]

+ Homing creep speed [PA2_07]
Speed (3)
(1 2) Home position shift unit
amount [PA2_14]
—
Time
Servo-on [S-ON] OFFl ON
Position control OFF-l ON Controller,
sensor
Homing [ORG] OFF ,ONI OFF !
iy Servo
Home position LS [LS] OFF |ON| |ON| OFF |ON| OFF amplifier
Ready for servo-on OFFl ON
Homing LS detection OFF |ON| |ON| OFF |ON| 3
_____ Servo
Homing completion | OFF ON amplifier
I
Zero speed ON_ | OFF ON OFF |on OFF [ ON Controller
In-position ON I OFF |ON OFF |ON OFF | ON_ )

[INP]

o At the rotation direction selection point with zero speed, zero speed and in-position [INP] are

momentarily turned on. The signal change may fail to be sensed according to some scanning
periods of the host controller.
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(5) At-start reverse rotation homing profile2

The motion occurs in the direction opposite to the homing direction after reference signal detection
(direction of home position when viewed from the reference signal for homing) to detect the
reference signal for homing (deceleration starting signal) and reference signal for shift operation.
This profile is used if the machine stopping position is larger than the reference signal for homing
or reference signal for homing.

[Parameter setting example]

PA1_
. Default
No. Name Setting value Change
01 | Control mode selection 6: Extension mode 0 Power
PA2
. Default

No. Name Setting value Change
06 |Homing speed 500.00 [r/min] 500.00 Always
07 | Creep speed for homing 50.00 [r/min] 50.00 Always
08 | Starting direction for homing 1: Reverse 0 Power
09 Revgrse traveling unit amount for 0 [unit amount] 0 Always

homing
10 Homln_g direction after reference signal 0 Forward 0 Power

detection
11 | Reference signal for homing 1: Encoder Z-phase 1 Power
12 | Reference signal for homing 0: Home position LS 0 Power
13 | Home position LS signal edge selection | 0: Rising edge detection 0 Power
14 | Home position shift unit amount 1000 [unit amount] 1000 Always
15 | Deceleration operation for creep speed | 0: Reverse rotation disable 0 Power
16 | Home position after homing completion | O [unit amount] 0 Always
17 |Home position detection range 0: Always ON after homing 0 Always

completion

18 | Deceleration time at OT during homing | 100.0 [ms] 100.0 Always
24 Seleptlon of operation at OT during 0 Reverse rotation 0 Power

homing

e Because rotation reverses in the direction opposite to the OT direction upon OT detection to
detect the reference signal for homing (deceleration starting signal) and reference signal for shift
operation, secure homing is realized. The reverse rotation after OT detection follows (2) OT
reference homing profile.

¢ The direction of movement is defined as follows.

Forward: direction of position increase Reverse: direction of position decrease.
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The motion proceeds in the following procedure.

(1) The motion starts at the rising edge (OFF — ON) of homing [ORG] in the starting direction for
homing (PA2_08; direction opposite to homing direction after reference signal detection in this
case) at the homing speed (PA2_06).

(2) Upon detection of the home position LS (PA2_12, PA2_13), the motion changes in the homing
direction after reference signal detection (PA2_10) at the creep speed for homing (PA2_07).

(3) Upon detection of the first encoder Z-phase (PA2_11) after detection of the home position LS
(PA2_12), the travel continues by the home position shift unit amount (PA2_14), followed by
stoppage. The stopping point changes to the home position and homing completion is turned

on and the homing process is finished.
| Home position shift unit amount

|
Encoder Z-phase LI (2) LI

1 &

Starting direction I
-OT Home Home for homing +OT
position LS position

Homing direction after reference
signal detection

Homing creep speed [PA2_07]

* Homing speed
[PA2_08] 2 Home position shift unit
Speed \ (2) amount [PA2_14]
3) =
Time
(1)
Servo-on [S-ON] OFF ON
Position control OFF —l ON Controller,
sensor
Homing [ORG] OFF; |ON| OFF !
Servo
Home position LS [LS] OFF |ONJOFF |oN[ " OFF amplifier
Encoder Z-ph TTTATYTTTTT ';'_____h__
ncoder Z-phase I I 1__________"OFF m OFF
Ready for servo-on OFF i ON
Homing LS detection OFF |ON| OFF |ON| OFF Servo
_____ amplifier
Homing completon i OFF ON
Controller
Zero speed ON | OFF ON OFF [ON
In-position [INP] ON OFF ON OFF ON

o At the rotation direction selection point with zero speed, zero speed and in-position [INP] are
momentarily turned on. The signal change may fail to be sensed according to some scanning
periods of the host controller.
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(6) Homing profile without using OT

Below is an example of the setting for returning to the home position with the home position LS
signal without the OT signal. Use this profile for mechanical configurations where one of directions
of the moving part of the mechanical system is turned on with the home position LS signal as
shown in the figure below. The starting direction for homing is automatically determined according
to the setting of PA2_10 (homing direction after reference signal detection) and the ON/OFF state
of the home position LS at which return begins.

[An example of relationship between moving range of machine and home position LS]

Reverse Moving range of machine Forward
rotation rotation
<4+— —>
OFF ON
LS
[Parameter setting example]
PA1_
: Default
No. Name Setting value Change
01 | Control mode selection 6: Extension mode 0 Power
PA2
No. Name Setting Default Change
value
06 |Homing speed 500.00 [r/min] 500.00 Always
07 | Creep speed for homing 50.00 [r/min] 50.00 Always
08 | Starting direction for homing 2: Condition judgment start 0 Power
09 Revgrse traveling unit amount for 0 [unit amount] 0 Always
homing
10 Hommg direction after reference signal | 0: Forward direction 0 Power
detection
11 | Reference signal for shift operation 1: Z-phase of encoder 1 Power
12 Reference_S|gnaI fgr ho_rnlng 0: Home position LS 0 Power
(Deceleration starting signal)
13 | Home position LS signal edge selection | 0: ON-edge detection 0 Power
14 | Home position shift unit amount 1000 [unit amount] 1000 Always
15 | Deceleration operation for creep speed | 1: Reverse rotation enable 0 Power
16 | Home position after homing completion | 0 [unit amount] 0 Always
17 | Home position detection range O Alwa)_/s ON after homing 0 Always
completion

* PA2_13: Home position LS signal edge selection indicates selection of the edge of the home
position LS corresponding to the direction of homing.
If PA2_08 is set at “2,” use of the home position LS is assumed. Accordingly the following
conditions are included in combination conditions.
PA2_11 (Reference signal for shift operation) = 0 (home position LS) or
PA2_11 (Reference signal for shift operation) = 1 (encoder Z-phase) and PA2_12 (reference signal
for homing) = 0 (home position LS)
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If PA2_08 = “2” and neither of the above conditions is satisfied, the starting direction for homing
follows the setting of PA2_10 (homing direction after reference signal detection). If PA2_08 is set
at “2,” PA2_09 (reverse traveling unit amount for homing) is internally handled as zero forcibly.

Operation proceeds in the following order.

(1) Condition judgment start is made upon the rising edge (OFF-to-ON transition) of homing
[ORG] in the reverse rotation direction at the zero return speed (PA2_06).

(2) Upon deactivation of home position LS (PA2_12, PA2_13), movement is temporarily stopped,
then continues in the homing direction after reference signal detection (PA2_10) at the creep
speed for homing (PA2_07).

(3) The travel continues by the home position shift unit amount (PA2_14) after the first encoder
Z-phase (PA2_11) is detected since the home position LS (PA_12) is detected, followed by

stoppage. The stopping point changes to the home position and homing completion is turned
on, finishing the homing process.

| Home position shift amount

|
Encoder Z-phase L ) U (1) U i (3) U

—rrr

“— ---»

Starting direction for homing

Home position
Homing direction after reference signal detection

Creep speed for homing [PA2_07]

; Homing speed
b [PA2_08] 5 Home position shift unit amount
e - (/)— [PA2_14]
@) | —=
Time
(1)
Servo-on [S-ON] OFF| ON
Position control OFF—| ON Controller,
sensor
Homing [ORG] OFF! |ON]| OFF l
Servo amplifier
Home position LS ON |OFF | ON
[LS] b ____ b _
Encoder Z-phase 1 [ - ___L__JOFF |oN[ TOFF
Ready for servo-on OFF| ON
ON
Homing LS detection [OFF | OFF
_____ Servo amplifier
Homing completion  _ ___ i OFF [ ON l
Controller
Zero speed ON | OFF ON OFF [ON
In-position [INP] ON | OFF ONl OFF | ON
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e Zero speed and in-position [INP] are temporarily turned on when the speed is reduced to zero at
changeover of the direction of rotation. Signal transition may not be detected according to some
scanning frequencies of the host controller.

¢ [Supplement] Operation example showing the machine position in lateral direction

[Homing starting after LS activation]

(1) A travel in the reverse direction starts at the homing speed (PA2_06).

(2) When the falling edge (ON-to-OFF transition) of the zero LS is detected, reverse rotation
continues to decelerate to the creep speed for homing (PA2_07).

(3) When the first encoder Z-phase (PA2_11) is detected after the rising edge (OFF-to-ON
transition) of the home position LS is detected, a travel is made by the home position shift
unit amount (PA2_14), followed by stoppage.

[Homing starting after LS deactivation]

(1) A travel in the forward direction starts at the homing speed (PA2_06).

(2) Because the deceleration operation for creep speed (PA2_15) is set at “1” (reverse rotation
enable), reverse rotation is made upon detection of the rising edge (OFF-to-ON transition) of
the home position LS while decelerating to the creep speed for homing (PA2_07).

(3) Changeover to forward rotation is made again upon detection of the falling edge
(ON-to-OFF transition) of the home position LS.

(4) When the first encoder Z-phase (PA2_11) is detected after the rising edge (OFF-to-ON
transition) of the home position LS is detected, a travel is made by the home position shift
unit amount (PA2_14), followed by stoppage.

Machine moving range

Reverse rotation ON edge of LS Forward rotation

LS (ON active)

Z-phase
o PA2_07:Creep
Start from inside of LS / 7 P speed for homing
— Position
. PA2_14:Home
PA2_06:Homing speed ------3 position shift unit
PA2_06:Homing speed amount
) PA2_07:Creep
Start from outside of LS \ i .~ speed for homing
N — Position
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e Operation example at parameter setting change
Operation examples after a parameter change necessitated due to the position, etc. of the home
position LS (see Table a for the setting example) are shown in Figs. a to c.

Table a

No. Name Setting example of | Setting example of | Setting example of
Fig. a Fig. b Fig. c

PA2_08 Starting direction for homing | 2:Condition judgment start

PA2_10 Homing direction after 0:Forward rotation 1:Reverse rotation
reference signal detection

PA2_11 Reference signal for shift

. 1:Encoder Z-phase
operation

PA2_12 Reference signal for homing
(Deceleration starting signal)

0:Home position LS

PA2_13 Home position LS signal edge

selection 1:OFF edge 0:ON edge 1:0OFF edge

PA2_15 Deceleration operation for

1:Reverse rotation enable
creep speed

Figs. a through c assume that the machine position is in the lateral direction.

[Fig. a]
Reverse rotation LS OFF edge Forward rotation
— >
LS (ON active)
Z-phase
PA2_06:Homing speed
Start from the PA2_07:Creep
inside of LS \ »’W”//?A speed for homing
NS — Position
PA2_14:Home position
shift unit amount
PA2_07:Creep
Start from outside of LS AT speed for homing
— Position

PA2_06:Homing speed
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[Fig. b]
Reverse rotation LS ON edge Forward rotation
<“—
LS (ON active)
Z-phase
PA2_06:Homing speed
Start from the /
inside pf LS
— Position V«W/ﬁ L. PA2_07:Creep speed for homing
PA2_14:Home position
shift unit amount
Start from \
outside of LS
— Position W il \\ /. PA2_07:Creep speed for homing
4—/ PA2_06:Homing speed
[Fig. c]
Reverse rotation LS OFF edge Forward rotation
<“—
LS (ON active)
Z-phase
Start from the inside of LS /N
— Position /. \\ /~ PA2_07:Creep speed for homing
PA2_14:Home ‘position LI PA2_06:Homing speed
shift unit amount PA2_06:Homing speed
Start from outside
of LS
— Position WW 4 PA2_07:Creep speed for homing
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(7) Homing pattern using the stopper

[Parameter setting example]

PA1_
No. Name Setting Default Change
value
01 |Control mode selection & Pos!tioning 0 Power
operation
PA2_
No. Name Setting Default Change
value

06 |Homing speed 500.00 [r/min] 500.00 | Always

07 |Creep speed for homing| 50.00 [r/min] 50.00 | Always
Homing direction after

10 |reference signal 0: Forward 0 Power
detection
Reference signal for .

11 shift operation 5: Stopper 1 Power

14 |Home position shift unit | 44 1/ it amount] 1000 | Always
amount
Home position after .

16 : . 0 [unit amount] 0 Always
homing completion

17 Home position detection | 0: Alyvays ON after 0 Always
range homing completion

29 Detection time for 50 [ms] 0 Always
contact-stopper

23 Torque limit for 30 [%] 0 Always
contact-stopper

e Select “5” (stopper) for the home position shift amount reference signal (PA2_11). Be sure to enter
the output torque generated upon contact with the stopper, as a torque limit for contact-stopper
(PA2_23), and enter the time between contact with the stopper and completion of homing as a
Detection time for contact-stopper (PA2_22).

(i) If the home position sift amount (PA2_14) is zero, homing is finished at the stopping
position after the detection time for contact-stopper.

(ii) If the home position shift amount (PA2_14) is other than zero, the motor moves by the
home position shift amount from the stopping position after the detection time for

contact-stopper in the reverse direction to the dead stop, and homing is finished there.
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Timing chart
Speed
Homing speed
[PA2_06] Time
| Home position >
1 1 \ shift unit amount ’ |
PA2_14;
| | | e I Creep speed for
I Stop|:>er I homing [PA2_07]
Homing T : :
ON ! | |
! I
Torque limit detection : <O_N> ]
1
! I
Homing completion PA2_22: Detection time for contact-stopper ON
Torque limit value < PA2_23: Torque limit for contact-stopper >< >

PA1_27: Forward rotation torque limit
PA1 28: Reverse rotation torque limit

(1) The activating edge of the homing signal starts operation at the homing speed (PA2_06)
in the homing starting direction (PA2_10).

(2) Upon contact with the stopper or the like, the motor is stopped and the output torque is
limited to the torque limit for contact-stopper (PA2_23).
After limitation is set in the output torque, the detection time for contact-stopper (PA2_22)
is counted for the specified time, then a return is caused by the home position shift
amount (PA2_14), and homing is finished.
If the home position shift amount is zero, homing is finished at the contact position.
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PA2 19 Preset position

No. Name Setting range ?/Zfliglt Change
19 | Preset position -2000000000 to 2000000000 [unit 0 Always
amount]

Specify the new position to be substituted with the current position upon an input signal ("position
preset (16)" assigned to a CONT signal). After position preset is turned on, the current position
changes to the reference value of this parameter.

PA2_20 Interrupt traveling unit amount

No. Name Setting range szfli:” Change
20 Ianr;e(;lrjl:]p:t traveling unit 1 to 2000000000 [unit amount] 100000 | Always

Specify to perform interrupt positioning.
Specify the traveling amount based on the position located at the timing of activation of an input signal
("interrupt input (49)" assigned to CONT signal).

PA2 25to 27 Software OT selection-position command format, software OT
detection position

No. Name Setting range Default value | Change

Software OT selection . )
(PA1_01=1106) 0: Disable 1: Enable

25 0 Power

Position command ) ' ]
format (PA1_01 = 7) 0: Normal PTP 1: Non-overflow

26 Positive software OT -2000000000 to 2000000000 2000000000 | Always

detection position [unit amount]
07 Negati_ve soft\_/v_are oT -20_00000000 to 2000000000 -2000000000 | Always
detection position [unit amount]

(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 + software OT detection position is larger than - software OT detection

position.
Traveling range
— 7, » Feedback position
Negative software OT detection Positive software OT detection
position (PA2_27) position (PA2_26)

(2) Position command format

Normal PTP: Motion is conducted in the range from -2000000000 to 2000000000 [unit amount].
Absolute/incremental positioning data designation and various position detection
functions can be used.
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Non-overflow: Repetitive rotation in the same direction can be made.
The position is preset at the start, and all position data is handled as an incremental
value. The OT function, software OT and hardware OT functions allocated to input
signals are disabled.

PA2 28 to 29 Limiter detection position

No. Name Setting range Default value |Change
28 E(())Ssilttil‘\;re] limiter detection 2000000000
— . -2000000000 to 2000000000 [unit amount] Always
29 Neg_gtwe limiter detection 2000000000
position

Enter the position of the limiter detection function.

While each setting can be positive or negative, the setting of PA2_28 must not be smaller than the

setting of PA2_29.
For detail description of limiter detection, refer to “CHAPTER 2 WIRING.”
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PA2_31to 34 Point detection, area settings

No. Name Setting range ?Zfli:lt Change
Point detection, area 0: Fixed point 1: Passing point OFF/ON

31| detection 2: Passing point ON/OFF 0 |Always

3p |Point detection, area ~2000000000 to 2000000000 [unit amount] 0 | Aways
detection position 1

33 |Point detection, area -2000000000 to 2000000000 [unit amount] 0 | Aways
detection position 2

34 | Point detection range 0 to 2000000000 [unit amount] 100 Always

Specify the output format of the "point detection, area detection" signal that is output as an output
signal (OUT signal).

In case of point detection setting, the signal is output if the servomotor is located nearly in the reference
value (point detection range)

In case of area setting, the signal is turned on or off if the servomotor position exceeds the reference
value.

(1) Point detection (If PA2_31 (point detection, area detection) is 0)

The signal is turned on if the current position is nearly the position specified in the standard

parameter. Point detection, area detection position 1

(PA2_32)

Point detection, area detection position 2
(PA2_33)

(Standard parameter 64)

190.0 200.0 210.0

Current position

\

Fixed point
OFF ON

Point detection range
(PA2_34)

\d
A
\

10.0 10.0
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Area OFF — ON (If PA2_31 (point detection, area detection) is 1)
The signal is turned on if the current position is exactly or larger than the setting of the standard

parameter.

It is turned off if the position is less than the setting.
Point detection, area detection position 1
(PA2_32)

Point detection, area detection position 2
(PA2_33)
(Standard parameter 64)

190.0 200.0 210.0

\j

Current position

Area

OFF ON

Area ON — OFF (If PA2_31 (point detection, area detection) is 2)
The signal is turned on if the current position is exactly or less than the setting of the standard

parameter.

It is turned off if the position exceeds the setting. ) , ) y
Point detection, area detection position 1

(PA2_32)
Point detection, area detection position 2
/ (PA2_33)
190.0 200.0 210.0
Current position >
Area
ON OFF
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PA2_36 to 39 Override settings

No. Name Setting range ?Zfli:lt Change
36 |Override 1 10 Always
37 |Override 2 20 Al
verride 0 [%] o 150 [%] ways
38 |Override 4 40 Always
39 |Override 8 80 Always

These parameters are enabled under speed and position control.

To use these signals, be sure to turn on "override enable."

With this setting, the speed can be changed during operation. For the weight of the override, refer to
the table below.

Ratio of override

Oveé'ride Ove;ride Ovezrride Ove1rride Tr:p":e'z‘g
%
OFF OFF OFF OFF 0
OFF OFF OFF ON 10
OFF OFF ON OFF 20
OFF OFF ON ON 30
OFF ON OFF OFF 40
OFF ON OFF ON 50
OFF ON ON OFF 60
OFF ON ON ON 70
ON OFF OFF OFF 80
ON OFF OFF ON 920
ON OFF ON OFF 100
ON OFF ON ON 110
ON ON OFF OFF 120
ON ON OFF ON 130
ON ON ON OFF 140
ON ON ON ON 150

* For default override weight

PA2_40 Internal positioning data selection

No. Name Setting range ?/Zflilélt Change
40 Interngl positioning data 0: Disable 1: Enable 10 Power
selection

Select whether the internal positioning data is enabled or disabled.
Setting “0”: Immediate value data operation over RS-485 Modbus communications
Setting “1”: Positioning data operation with address settings ADO to AD3
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PA2_41 Sequential start selection

No. Name Setting range ?Zfli:lt Change
41 | Sequential start selection |0: Disable 1: Enable 2: Homing 0 Power
Select whether sequential start is enabled or disabled.
If “1” is selected and ADO through AD3 are inactive, sequential start operation is conducted.
For details of sequential start, refer to “CHAPTER 12 POSITIONING DATA”
If “2” is selected and ADO through AD3 are inactive, homing is conducted.
PA2 42 Decimal point position of stand still timer
No. Name Setting range D\gflilélt Change
42 |Decimal point position of | 44 1. g 9o 0 | Aways
stand still timer
Select the least input increment of the stand still timer.
Selection can be made between 1 [ms] and 10 [ms].
PA2_43 Output selection at M code OFF
No. Name Setting range ?/Zflilélt Change
Output selection at M PO —
43 code OFF 0: 00'H 1: FF'H 1 Power

Select the output signal status at M code shutoff.
For details of the M code, refer to “CHAPTER 12 POSITIONING DATA”
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4.5 Extended Function Setting Parameter

Parameters marked "O" in the "Power" field are enabled after the control power is turned
<§ 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.)

4.5.1 List (PA2_00)

No. Control mode Record of
PA2_ Name Default value| Power Position | Speed | Toraue reference
p q value
51 |Numerator 1 of electronic gear ratio
52 |Numerator 2 of electronic gear ratio 1 - O - -
53 |Numerator 3 of electronic gear ratio
54 |Command pulse ratio 1 1.00 - O - -
55 |Command pulse ratio 2 10.00 - O - -
56 |Speed limit selection at torque control 0 @) - - O
57 |Torque limit selection 0 O O O -
58 |Second torque limit 300 - O O -
59 |Deviation hold selection at torque limit 0 O O -
60 |Third torque limit 300 - O O -
61 |Action sequence at servo-on OFF 5 O O O O
62 |Action sequence at alarm 0 O O O O
63 |Action sequence at main power shutoff 0 O O O O
64 |Torque keeping time to holding brake 0.00 - O O O
65 |Braking resistor selection O O O O
66 |Flying start at speed control 0 O - O -
67 |Alarm detection at undervoltage 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 |Station number 1 (RS-485) O O O O
73 |Communication baud rate (RS-485) 0 O O O O
74 |Parameter write protection 0 - O O O
75 |Positioning data write protection 0 - O - -
77 |Initial display of the keypad 0 O O O O
78 |Display transition at warning detection 0 O O O O
80 |Parameter in RAM 1
81 |Parameter in RAM 2
82 |Parameter in RAM 3 0 o o o o
83 |Parameter in RAM 4
84 |Parameter in RAM 5
85 |Parameter in RAM 6
86 |Positioning data in RAM 1 0 O O - -
87 |Positioning data in RAM 2 0 O O - -
88 |Positioning data in RAM 3 0 O O - -
89 |Sequence test mode: mode selection 0 O O O O
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No Control mode Record of

= A2. Name Default value| Power reference
— Position | Speed | Torque value

90 |Sequence test mode: encoder selection 0 O O O O

93 |Parity/stop bit selection (for Modbus) 0 O O — -

94 |Response time (for Modbus) 0.00 - O — -

Communication time over time
95 (for Modbus) 0 O
97 |Communication protocol selection 0 - O — -

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

4.5.2 Description of Each Parameter

PA2 51 to 53 Electronic gear ratio numerator 1, 2, 3

No. Name Setting range D\gﬁlgt Change
51 | Numerator 1 of electronic gear ratio 1
52 |Numerator 1 of electronic gear ratio 2 |1 to 4194304 1 Always
53 |Numerator 1 of electronic gear ratio 3

Specify the electronic gear ratio, using the input signal ("electronic gear numerator selection 0, 1"
assigned to CONT signal).

Electronic gear Electronic gear numerator Numerator of electronic gear
numerator selection 1 selection 0
OFF OFF PA1_6 Basic setting
OFF ON PA2_51 Extended function setting
ON OFF PA2_52 Extended function setting
ON ON PA2_53 Extended function setting

Do not change the electronic gear ratio in case of interrupt positioning or homing.

PA2 54 and 55 Command pulse ratio 1, 2

No. Name Setting range Default | change
value
54 |C d pul tio 1 1.00
Ormmand puise ratio 0.01 to 100.00 Always
55 |Command pulse ratio 2 10.00

Specify the multiplication of the command pulse.
The reference value selected with an input signal ("command pulse ratio 1, 2" assigned to a CONT
signal) is enabled.
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PA2_56 Speed limit selection at torque control

No. Name Setting range E:gﬁ:" Change
Speed limit selection at 0- Parameter
56 P 1: Multi-step speed selection, VREF 0 Power
torque control .
terminal voltage

Select the method of setting limitation on the speed under torque control.
If the setting is 0, the reference value of PA1_26 (maximum rotation speed) is the speed limit.
If the setting is 1, the limit is shown in the table below.

CONT INPUT SIGNAL
Enabled speed limit

X3 X2 X1

OFF OFF OFF VREF terminal voltage (analog speed limit)
OFF OFF ON Speed limit 1 under torque control
OFF ON OFF Speed limit 2 under torque control
OFF ON ON Speed limit 3 under torque control
ON OFF OFF Speed limit 4 under torque control
ON OFF ON Speed limit 5 under torque control
ON ON OFF Speed limit 6 under torque control
ON ON ON Speed limit 7 under torque control

PA2 57 to 60 Torque limit settings

No. Name Setting range Default Change
value

57 | Torque limit selection O Torque limit 0,1 setting of CONT input 0 Power
1. TREF

58 |Second torque limit 0 [%] to 300 [%] 300 Always

Deviation hold selection at 0: No deviation hold

59 torque limit 1: Deviation hold at second torque limit 0 Power
g 2: TREF

60 |Third torque limit 0 [%] to 300 [%] 300 Always
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The enabled torque limit is described below.

CHAPTER 4

PARAMETER

(1) In case of position control and speed control (If PA2_57 is 0)
CONT signal * State of each limit Enabled torque limit
Torque Torque . _ CCW: Powering, CW: Powering,
limit 1 limit O TL: TREF (anaIOQ torque “m't) CW: Regeneration | CCW: Regeneration
OFF OFF  |No condition judgment Forward rotation - | Reverse rotation
torque limit torque limit
. - Forward rotation [Reverse rotation
OFF ON TL = Forward/Reverse rotation torque limit torque limit torque limit
TL < Forward/reverse rotation torque limit TL TL
Second torque limit = Forward/Reverse rotation | Forward rotation | Reverse rotation
ON OFF torque limit torque limit torque limit
Second torque limit < Forward/Reverse torque | Second torque Second torque
limit limit limit
o Second torque Second torque
ON ON TL = Second torque limit limit limit
TL < Second torque limit TL TL

Add a positive voltage to TL. The negative voltage is limited to zero.
A negative setting is limited to zero.

If PA2_57 is 1, the torque limit is always the TL value.

(2) In case of torque control

The forward rotation torque limit and reverse rotation torque limit are followed.

(3) Torque limit for controlled stop action (under position or speed control) (If PA2_57 is 0)

CONT signal * State of each limit Enabled torque limit
Torque T_orque TL: TREF (analog torque limit) CW deceleration CCW deceleration
limit1 | limitO stop stop
Forwarc_l rgtatlon torque limit 2 Third Third torque limit Third torque limit
OFF OFF torque limit
Forward/Reverse rotation torque limit < | Forward rotation torque | Reverse rotation torque
Third torque limit limit limit
TL, forward/reverse torque limit = Third . - . __
torque limit Third torque limit Third torque limit
OFF ON N . TL or forward rotation | TL or reverse rotation
TL, forV\_/ar.d/reverse torque limit < Third torque limit, whichever |torque limit, whichever
torque limit . h
is less is less
Second torque limit, forward/reverse . . . .
rotation torque limit = Third torque limit Third torque fimit Third torque limit
ON OFF Second torque limit or | Second torque limit or
Second torque limit, forward/reverse - .
rotation torque limit < Third torque limit foryvard rotfatlon torque, reverse rotfatlon torque,
whichever is less whichever is less
TL’. second torque limit 2 Third torque Third torque limit Third torque limit
ON ON limit
TL, second torque limit < Third torque TL or second torque TL or second torque
limit limit, whichever is less [ limit, whichever is less
If PA2_57 is 1, the torque limit is always the TL value.
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(4) Third torque limit
This parameter is enabled under position or speed control.
The reference value of this parameter becomes the torque limit under the following conditions.
+ Sudden controlled stop caused by servo-on (function No. 1) turned off

+ Sudden controlled stop caused by forced stop (function No. 10) turned off
+ Sudden controlled stop caused by £OT (function No. 7, 8) turned off

+ Controlled stop caused by minor failure alarm (If PA2_62 is 4 or 5)

(5) Deviation holds selection at torque limit
This parameter is enabled under position control.

If a motion is stopped at a dead stop, position deviation is held with this function. Position deviation
is held so that the position deviation count does not reach the limit at the dead stop.
The function is enabled under the following conditions. (If PA2_57 is 0)

CONT signal * T limit for holdi
P59 Deviation hold selection at torque limit orque fimitfor holding
Torque | Torque deviation
limit1 | limitO
OFF OFF |- None
OFF ON 1: Second torque limit None
2: TREF TL
ON OFF 1: Second torque limit Second torque limit
2: TREF None
ON ON 1: Second torque limit Second torque limit
2: TREF TL

If PA2_57 is 1 and PA2_59 is 2, TL is TREF.
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[Reference example]

Example: Timing chart
To hold deviation at TL (TREF)
(Torque limit 1 = OFF, Torque limit 0 = ON)

TL Forward rotation torque limit
A / Reverse rotation torque limit
___________ Pt r._._._._7_._._._
Torque Y t f
limit | |
150% 200% ;
50%
»  Time
Forward rotation torque limit
A Reverse rotation torque limit
Deviation is held if the
Internal A torque is limited.
torque limit 150% - »
A 50%

> Time

Dead stop timing

AR
Speed /7

Position deviation is held.
4/_\_/ ;
Position
deviation A \ /

Reset the position deviation
Deviation with a customer's device.

reset OFF ON

PA2_61to 63 Action sequence settings

Default

No. Name Setting range value

Change

: DB at deceleration, DB at stop

: DB at deceleration, free-run at stop

: Free-run at deceleration, DB at stop

: Free-run at deceleration, free-run at stop

: Emergency stop at deceleration /, DB at stop

: Emergency stop at deceleration /, free-run at stop

Action sequence at

61 servo-on OFF

5 Power

: DB at deceleration, DB at stop

: DB at deceleration, free-run at stop
: Free-run at deceleration, DB at stop
: Free-run at deceleration, free-run at stop 0 Power
: Emergency stop at deceleration / (*1), DB at stop
: Emergency stop at deceleration / (*1), free-run at
stop

62 Action sequence at
alarm

GORPRWON-_2OC | OPRAWON-0

0: DB at deceleration, DB at stop

: DB at deceleration, free-run at stop

: Free-run at deceleration, DB at stop

: Free-run at deceleration, free-run at stop

: Emergency stop at deceleration /, DB at stop

: Emergency stop at deceleration /, free-run at stop

63 Action sequence at

main power shutoff 0 Power

O WN =
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(*1) DB causes deceleration upon serious failure alarm.
Specify the deceleration and stopping states for each condition as shown in the previous table.
+ DB: Dynamic braking with short circuiting of three motor phases
Use DB under the following conditions.
+ Frequency: Once in 10 min.
* Number of times: Up to 1000 times.
+ Sudden deceleration: Regenerative braking using braking resistor

PA2_64 Torque keeping time to holding brake

No. Name Setting range ?/eaflilélt Change
Torque keeping time to
64 holding brake 0.00 [s] t0 9.99 [s] 0.00 | Always

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

The reference value of this parameter indicates the delay taken from shutoff of servo-on (function No.
1) CONT input signal to free-run.

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

The brake timing signal is turned off when servo-on is turned off.

PA2_65 Braking resistor selection

Default

No. Name Setting range value

Change

0: None y

1: Built-in resistor 2: External resistor Power

65 |Braking resistor selection

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).

PA2_66 Flying start at speed control

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

The parameter is enabled under speed control.

If servo-on is turned on during free-run operation, the speed at the timing is picked and acceleration
begins at the speed.

If the control power of the servo amplifier 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.
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PA2_67 Alarm detection at undervoltage

No. Name Setting range E:gﬁ:" Change
Alarm detection at 0: No detection
67 ) . 1 Power
undervoltage 1: Detection
Select whether or not to detect alarms when undervoltage is detected.
The detected alarms include control power undervoltage and main power undervoltage.
PA2_68 Main power shutoff detection time
No. Name Setting range E:gﬁ:" Change
68 Main powe.r 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 since the main power is turned off with
servo-on turned on, a main circuit power undervoltage alarm (LVP) is caused.

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.

PA2_69 Deviation detection overflow value

No. Name Setting range E:gﬁ:" Change
g9 |Deviation detection 0.1 [rev] to 100.0 [rev] 150 | Always
overflow value

Specify the value for detecting an "excessive deviation" alarm.

Enter the parameter in a rotation amount of the motor output shaft.

PA2_70 Overload warning value
No. Name Setting range E:gﬁ:" Change
70 |Overload warning value 10 [%] to 100 [%] 50 Always

Specify the output level of the "overload warning (27) signal that is issued as an output signal (OUT
signal).

Use the signal as a warning of an "overload (OL)" alarm.

Characteristics of the overload warning are specified in "CHAPTER 9 CHARACTERISTICS."
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PA2_72 Station number

No. Name Setting range Default value |Change
72 |Station number RS-485: 1 to 31 1 Power
Specify the station number of the amplifier.
+ RS-485 type: Specify the station number of each station.
PA2_73 Communication baud rate (RS-485)
No. Name Setting range Default value | Change
Communication baud rate | 0: 38400 [bps]  1: 19200 [bps]
3 | (Rs-485) 2: 9600 [bps] 0 Power
Specify the communication baud rate of the system combined over RS-485.
PA2_74 Parameter write protection
. Default
No. Name Setting range value Change
74 | Parameter write protection |0: Write enable 1: Write protect 0 Always
Specify parameter write protection.
Enter "1" to prohibit parameter editing. Only this parameter can be changed.
PA2_75 Positioning data write protection
. Default
No. Name Setting range value | Change
75 Posmopmg data write 0: Write enable  1: Write protect 0 Always
protection

Specify positioning data write protection.
Enter "1" to prohibit positioning data editing.
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PA2_77 Initial display of the keypad (Keypad)

Default

No. Name Setting range value

Change

0: Sequence mode. 1: Feedback speed. 2: Command speed.

3: Command torque. 4: Motor current. 5: Peak torque.

6: Effective torque. 7: Feedback position.

8: Command position. 9: Position deviation.

10: Command pulse frequency. 11: Feedback cumulative pulse.
12: Command cumulative pulse. 13: LS-Z pulse.

:jr:'st""l‘; of |14 Load inertia ratio. 15: DC link voltage (max.)
thepkey ad 16: DC link voltage (min.). 17: VREF input voltage.
77 yp 18: TREF input voltage. 19: Input signals. 20: Output signals. 0 Power
(Data ) . . .
displaved on 21: OL thermal value. 22: Braking resistor thermal value.
ke;f)pai;) 23: Power (W). 24: Motor temperature. 25: Overshoot unit amount.

26: Settling time. 27: Resonance frequency 1.

28: Resonance frequency 2. 40: Station number.

41: Alarm at present. 42: Alarm history . 43: Warning at present.
44: Total time - main power supply.

45: Total time - control power supply.

46: Motor running time.

Specify the data displayed on the keypad at the upper part of the front of the amplifier when the power
is turned on.

PA2_78 Display transition at warning detection

No. Name Setting range D\gli:lt Change
78 Dlspl_ay transm_on at 0: Nq transition 1: Transition to 0 Power
warning detection warning

Select whether or not a warning sign is displayed at the keypad on the front panel of the amplifier when
a "cooling fan life expiration," "main circuit capacitor life expiration," or "low battery voltage" warning is

detected.

If the replacement timing is drawing near after several years of operation, change this parameter to "1"
to show a warning on the keypad in front of the servo amplifier.

If the battery voltage is low, the orange status indication LED blinks at 0.5[s] intervals without relations

to the setting of this parameter.
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PA2_80to 85 Parameterin RAM 1106

No. Name Setting range E:gﬁ:" Change
80 |Parameterin RAM 1

81 |Parameter in RAM 2

82 |Parameter in RAM 3 0: No setting 0 Power
83 |Parameter in RAM 4 1 to 299: 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 10 99, 101 to 199 = PA2_1 to 99, 201 to 299 = PA3_1 to 99

PA2_86 to 88 Positioning data in RAM 1 to 3

No. Name Setting range ?/Zflilélt Change
86 |Positioning data in RAM1 0N i

87 |Positioning data in RAM2 ‘I'to(‘)lg'ePg]s%tioning data No 0 Power
88 |Positioning data in RAM3

If you change positioning data frequently, store them in RAM.
With this setting, you can change positioning data infinitely.
The positioning data stored in RAM is in the default value when the amplifier is turned on.

4-82 Extended Function Setting Parameter



CHAPTER 4 PARAMETER

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

No. Name Setting range E:gﬁ:" Change
89 Sequence test mode: 0: Normal mode 0 Power
Mode selection 1: Sequence test mode
Sequence test mode: 0: 20 bits
90 Encoder selection 1: 18 bits 0 Power

PA2_89 (sequence test mode):
Select 0 to start the sequence test mode from the PC Loader or keypad. Turn the power off
then on again to return to the normal mode.
Specify the encoder bit according to the type of the servomotor.
"RB2" at the end of servomotor model: 20-bit encoder. "HB2": 18-bit encoder
PA2_89 (sequence test mode):
Select 1 to always start the sequence test mode. To return to the normal mode, change
PA2_89 to 0 and turn the power off then on again.
Specify the encoder bit according to the type of the servomotor.
"RB2" at the end of servomotor: 20-bit encoder. "HB2": 18-bit encoder
In the sequence test mode, the status indication LED on the front panel of the servo amplifier
blinks quickly at very short intervals.
PA2_90: Specify the parameter according to the connected motor encoder bit.

ALPHA5 RB type (20 bits) = 0
ALPHA5 HB type (18 bits) = 1

PA2_93 Parity/stop bit selection (for Modbus)

No. Name Setting range ?,Zﬁlélt Change

0: Even parity with 1 stop bit
1: Odd parity with 1 stop bit
2: No parity with 1 stop bit 0
3: Even parity with 2 stop bits
4: Odd parity with 2 stop bits
5: No parity with 2 stop bits

93 | Parity/stop bit selection Power

Set existence and logic of a parity and a stop bit length.

Characters are organized for each setting as follows:

PA2_93 LiB 1 2 3 4 5 & 7 8 9 10 M1S18
0,1 | Start | Data (8 bits) | Parity | Stop |
2 | Star| Data (8 bits) | Stop |
3,4 | Start | Data (8 bits) | Parity | Stop (2 bits) |
5 | Start | Data (8 bits) | Stop (2 bits) |
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PA2_94 Response time (for Modbus)

PA2_ 95 Communication time over time (for Modbus)

No. Name Setting range ?/zflilé" Change

94 |Response time 0.00 to 1.00 [s] (%) 0.00 Always
e 0.00 [s]'-*No detection

95 | Communication time over 0.01 0 9.99 [s] 0.00 Always

* The actual response time is the setting of PA2_94 or the sum of {time of 3 characters + amplifier's
processing time}, whichever is longer.
Enter the response time of the servo amplifier.
Enter the response time and communication time-over time when necessary.
For details, refer to “CHAPTER 13 RS-485 COMMUNICATIONS.”

PA2_ 97 Communication protocol selection

No. Name Setting range ?/eaflilé" Change
Communication protocol 0: PC Loader protocol
97 selection 1: Modbus RTU 0 Always

Select either the PC Loader protocol or Modbus RTU communications.
The factory shipment setting is “0” (PC Loader protocol). To use Modbus RTU communications, do not

fail to change to “1.”
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4.6 Input Terminal Function Setting Parameter

off then turned on again. (Check that the keypad (7-segment display) of the servo

Parameters marked "O" in the "Power" field are enabled after the control power is turned
(Note
amplifier is unlit when the control power is turned off.)

4.6.1 List (PA3_O0)

No. Control mode Record of
Name Default value | Power reference
- value

Position | Speed | Torque

01 |CONT1 signal assignment

02 |CONT2 signal assignment

03 |CONTS signal assignment

04 | CONT4 signal assignment

05 |CONTS5 signal assignment

06 |CONTS6 signal assignment

07 |CONTY7 signal assignment

08 |CONTS signal assignment

09 |CONT9 signal assignment

10 |CONT10 signal assignment

11 | CONT11 signal assignment

Refer to the table

12 | CONT12 signal assignment
9 9 on the next page.

13 |CONT13 signal assignment

14 | CONT14 signal assignment

15 | CONT15 signal assignment

16 | CONT16 signal assignment

17 | CONT17 signal assignment

18 |CONT18 signal assignment

19 | CONT19 signal assignment
20 |CONT20 signal assignment

21 |CONT21 signal assignment
22 |CONT22 signal assignment
23 | CONT23 signal assignment
24 |CONT24 signal assignment
26 |CONT always ON 1
27 |CONT always ON 2
28 |CONT always ON 3
29 |CONT always ON 4

OO |0 | O
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Record of
No. Name Default value | Power Control mode reference
PA3_ — |
Position | Speed | Torque value
30 |CONT always ON 5 0 O O O O
31 |Speed command scale 5.0 - O O O
32 |Speed command offset Shipment setting - O O O
33 |Torque command scale 3.0 - O O O
34 |Torque command offset Shipment setting - O O O
35 |Zero clamp level 0 - O O -
36 |Deviation clear input form 0 O O - -
39 Sp_eed commapd fine 1.0000 ) o o o
adjustment gain
40 To_rque commgnd fine 1.0000 ) o o o
adjustment gain

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

4.6.2 Description of Each Parameter

PA3 _01to 08 CONT 1 to 8 signal assignment (turned on/off by hardware CONT

signal)
No. Name Setting range Default value |Change
01 |CONT1 signal assignment 1
02 |CONT2 signal assignment 11
03 |CONTS signal assignment 50

Select among CONT
signal assignment
05 |CONTS signal assignment |functions. (See below.)

04 |CONT4 signal assignment

Power

06 |CONT® signal assignment

o|lo|oOo| o

07 |CONTY7 signal assignment
08 |CONTS signal assignment 0
PA3_09 to 24 (CONT9 to 24 signal assignment) can be set only by RS-485 communications.
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(1) Input terminal (CONT input signal) list
Select the input terminal function assigned to the CONT signal in the table below.
The number and the function have one-on-one relationship. To specify a desired function, assign
the corresponding number to the CONT input signal (CONT 1 to 8).

Communication data setting is enabled from CONT9 through CONT24.
However, the setting of "48" (interrupt input enable) must be assigned to from CONT1 to 8.

CHAPTER 4 PARAMETER

For details of each function, refer to "CHAPTER 2 WIRING."

Function list
No. Name No. Name No. Name
1 |Servo-on [S-ON] 24 Electronic gear . 47 |Override 8
numerator selection 0
Forward command Electronic gear .
2 [FWD] 25 numerator selection 1 48 |Interrupt input enable
Reverse command Command pulse inhibit :
3 [REV] 26 [INH] 49 |Interrupt input
4 | Start positioning 27 |Command pulse ratio1 | 50 |Deviation clear
. . Multi-step speed
5 |Homing [ORG] 28 |Command pulse ratio2 | 51 selection 1 [X1]
6 |Home position LS [LS] | 29 |Proportional control 52 | Multi-step speed
selection 2 [X2]
Multi-step speed
7 |+0OT 31 |Pause 53 selection 3 [X3]
8 |[-OT 32 |Positioning cancel 54 |Free-run
10 |Forced stop [EMG] 34 |External braking resistor| g5 | £ yit bermission
overheat
11 |Alarm reset [RST] 35 |Teaching 57 |Antiresonance
frequency selection 0
14 |ACCO 36 |Control mode selection | 58 Anti resonance .
frequency selection 1
16 |Position preset 37 |Position control 60 |ADO
17 | Gain switch 38 |Torque control 61 |AD1
19 |Torque limit 0 43 | Override enable 62 |AD2
20 |Torque limit 1 44 | Override 1 63 |AD3
29 Immgdlatg value 45 | Override 2 77 Posmc_)nmg data
continuation selection
23 Immediate value 46 | Override 4
change
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(2) Connector pin layout
The pin layout of each signal is shown in the figure below.

Assign desired functions to signals CONT1 through CONTS.

CN1

35 CA 36 *CA 17 | VREF | 18 M5
33 CB 34 *CB 15 | TREF | 16 | MON1
31 FFA 32 *FFA 13 M5 14 | MON2
29 FFB 30 *FFB 11 P10 12 PPI
27 FFZ 28 *FFZ 9 M5 10 Fz
25 M5 26 | OUT3 7 OouT4 8 OuUT5
23 | CONT7 | 24 | CONT8 | 5 ouT1 6 ouT2
21 | CONT1 | 22 | CONT2 | 3 | CONT5| 4 | CONT6
19 |COMOUT| 20 | COMIN | 1 | CONT3 | 2 | CONT4

PA3_26 to 30 CONT always effective 1 to 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 77) 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.

Functions that may not be specified with a normally open signal include alarm reset, deviation clear

and free-run.

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.)
For example, to turn forward command [FWD] always on, specify "2," which corresponds to the

forward command, to one of CONT always ON signals 1 to 5.

The signal assigned to CONT input signal can be also assigned to CONT always enabled setting
redundantly.
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PA3_31to 34 Speed and torque command scale and offset settings

No. Name Setting range Default value Change

31 Speed command scale |+1.0 [V]/ to £100.0 [V]/ Rated rotation 50 Always
speed

32 |Speed command offset [-2000 [mV] to 2000 [mV] Shipment setting | Always

33 Torque command scale [+£1.0 [V] to £10.0 [V]/ Torque 3.0 Always
command offset

34 | Torque command offset|-200< 10 [mV] to 200X 10 [mV] Shipment setting | Always

Specify the scale (gain) and offset of the analog input signal.

Rated rotation

Speed command scale (default value)

Rotation speed
A

speed
5.0V Offset
VREF inVut voltage
+5.0V P °
Rated rotation
speed

PA3_35 Zero clamp level

Torque command scale (default value)

Output torque
A

Rated torque

-3.0V

Offset

»

|

+3.0V TREF input voltage

Rated torque

No.

Name

Setting range

Default value | Change

35

Zero clamp level 0 [r/min] to 500 [r/min]

0 Always

The parameter is enabled under speed or position control.
Rotation speeds less than the specified value are clamped (fixed) at O [r/min].

This parameter is not affected by offsets or similar for the prevention of drifting upon nearly zero speed
command input value.

PA3_36 Deviation clear input form

No.

Name

Setting range

Default value |Change

36

Deviation clear input

form 0: Edge 1:

Level

0 Power

Specify the deviation clear input signal format.

Select 0 (edge) to reset position deviation at the rising edge timing.
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PA3_39 Speed command fine adjustment gain

No. Name Setting range Default value | Change

39 |Speed command fine adjustment gain |0.8000 to 1.2000 1.0000 Always

The gain is finely adjusted in relation to the speed command.
In an X-Y table or similar where two or more servomotor axes are interpolated with analog speed
commands, you can make the D/A scale of the host unit match the A/D scale of the servo amplifier.
Interpolation accuracy is improved with this.
[Example]
If the VREF voltage is 5 [V] and PA3_39 is 1.0100, the speed command inside the servo amplifier
is 5.05 [V] (5 x 1.0100).

PA3_40 Torque command fine adjustment gain

No. Name Setting range Default value | Change

40 |Torque command fine adjustment gain | 0.8000 to 1.2000 1.0000 Always

The gain can be finely adjusted in relation to the torque command.

The function is similar to that of PA3_39 (speed command fine adjustment gain).

[Example]
If TREF voltage is 3 [V] and PA3_40 is 1.0100, the torque command inside the servo amplifier is
3.03 [V] (3 x 1.0100).
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4.7 Output Terminal Function Setting Parameter

off then turned on again. (Check that the keypad (7-segment display) of the servo

Parameters marked "O" in the "Power" field are enabled after the control power is turned
(Note
amplifier is unlit when the control power is turned off.)

4.7.1 List (PA3_0O0O)

No. Default Control mode Record of

PA3 Name value Power — reference
_ Position | Speed | Torque value

51 |OUT1 signal assignment

52 |OUT2 signal assignment

53 |OUT3 signal assignment

54 |OUT4 signal assignment

55 |OUTS signal assignment

55 | OUT®6 signal assignment

56 |OUT7 signal assignment

57 |OUTS8 signal assignment

58 |OUT9 signal assignment

59 |OUT10 signal assignment Refer to

60 |OUT11 signal assignment the table O @) @) @)

61 |OUT12 signal assignment below.

62 |OUT13 signal assignment

63 |OUT14 signal assignment

64 |OUT15 signal assignment

65 |OUT16 signal assignment

66 |OUT17 signal assignment

67 |OUT18 signal assignment

68 |OUT19 signal assignment

69 | OUT20 signal assignment

70 |OUT21 signal assignment

81 | Monitor 1 signal assignment 2 - O O O

82 | Monitor 2 signal assignment 3 - O O O

83 |Monitor 1 scale 7.0 - O O O

84 |Monitor 1 offset 0 - O O O

85 |Monitor 2 scale 6.0 - O O O

86 |Monitor 2 offset 0 - O O O

87 | Monitor 1/2 output format 0 - O O O

38 | campiing time for mantor 3 -l o]

89 E)?en(;lgiicil:)rspeed sampling time 1 ) o o o

92 |Range1 of position: Setting1 0 - O - -
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No. Default Control mode Record of
Name Power reference
PA3_ value Position | Speed | Torque value
93 |Range1 of position: Setting2 0 - O - -
94 |Range2 of position: Setting1 0 - O - -
95 |Range2 of position: Setting2 0 - O - -

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

4.7.2 Description of Each Parameter

PA3 51to 55 OUT 1 to 5 signal assignment (turned on/off by hardware OUT signal)

No. Name Setting range Default value |Change
51 |OUT1 signal assignment 1
52 |OUT2 signal assignment | Select among OUT 28

signal assignment

53 |OUT3 signal assignment | f,nctions (refer to the 2 Power
54 |OUT4 signal assignment | following table). 76
55 | OUTS5 signal assignment 26

PA3_56 to 71 (OUT6 to 21 signal assignment) can be set only by RS-485 communications.
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(1) Output terminal (OUT output signal) list
Select the input terminal function assigned to the OUT signal in the table below.
The number and the function have one-on-one relationship. To specify a desired function, assign
the corresponding number to the OUT output signal (OUT 1 to 5).
Communication data setting is enabled from OUT6 through OUT21.
For details of each function, refer to "CHAPTER 2 WIRING."

Function list
No. Name No. Name No. Name
Ready for servo-on
1 [RDY] 30 |Data error 66 |MDG6
2 In-position [INP] 31 | Address error 67 |MD7
11 | Speed limit detection 32 |Alarm code 0 75 Posmon. preset
completion
Alarm detection
13 | Over write completion 33 |Alarm code 1 76 |(normally closed
contact)
14 | Brake timing 34 | Alarm code 2 79 Imm_ed|at§ value .
continuation permission
Alarm dstection Immediate value
16 | (normally open 35 |Alarm code 3 80 . . .
continuation completion
contact)
17 | Point detection, area 1 36 |Alarm code 4 81 Immedie_lte value change
completion
18 |Point detection,area2 | 38 |[+OT detection 82 Comma_nd position
completion
19 |Limiter detection 39 |-OT detection 83 |Range1 of position
20 | OT detection 40 Home.posmon LS 84 |Range2 of position
detection
21 | Cycle end detection 41 |Forced stop detection
22 |Homing completion 45 |Battery warning
23 | Zero deviation 46 |Life warning
24 | Zero speed 60 |MDO
25 | Speed coincidence 61 |[MD1
26 |Torque limit detection 62 |[MD2
27 |Overload warning 63 |MD3
Servo control ready
28 [S-RDY] 64 |MD4
29 Edit permission 65 |MD5
response
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(2) Connector pin layout

The pin layout of each signal is shown in the figure below.
Assign desired function to signals OUT1 through OUT5.
CN1

35 CA 36 *CA 17 | VREF | 18 M5
33 CB 34 *CB 15 | TREF | 16 | MON1
31 FFA 32 *FFA 13 M5 14 | MON2
29 FFB 30 *FFB 11 P10 12 PPI
27 FFZ 28 *FFZ 9 M5 10 FZ

25 M5 26 | OUT3 7 OouT4 8 OuUT5
23 | CONT7 | 24 | CONT8 | 5 ouT1 6 OuT2
21 CONT1 | 22 | CONT2 | 3 | CONT5| 4 | CONT6
19 [COMOUT| 20 [ COMIN | 1 | CONT3 | 2 | CONT4

PA3_81to 87 Monitor output scale and offset settings

Default

No. Name Setting range value

Change

: Command speed. 2: Feedback speed.
: Torque command. 2 Always
: Position deviation [unit amount/pulse].

Monitor 1 signal

81 .
assignment

: Position deviation 1/10 [unit amount/pulse].
: Position deviation 1/100 [unit amount/pulse].
: Command pulse frequency.

: Speed deviation. 9: Motor current.

10: Effective torque. 11: DC link voltage. 3 Always
12: OL thermal value.

13: Braking resistor thermal value.

14: Power (W).

15: Motor temperature. 16: Command speed (filtered)

O~NOOThA W=

Monitor 2 signal

82 .
assignment

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) / 2 (both voltage
output)

1: Monitor 1 (single voltage output) / Monitor 2
Monitor 1/2 output (both voltage output)

format 2: Monitor 1 (both voltage output) /

Monitor 2 (single voltage output)

3: Monitor 1 (single voltage output) / Monitor 2
(single voltage output)

87 0 Always
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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 Output voltage corresponding to maximum

2: Feedback speed Actual rotation speed given to servomotor | fotation speed

3: Torque command Torque reference value given to Output voltage corresponding to maximum
servomotor torque

4: Position deviation Output voltage corresponding to 1000 [pulses]
Difference (deviation) between position

5: Position deviation (1/10) command and position feedback Output voltage corresponding to 10000 [pulses]

6: Position deviation (1/100) Output voltage corresponding to 100000 [pulses]

7: Command pulse frequency | Input pulse frequency reference value Output voltage corresponding to 1 [MHz]

Difference between speed command and | Output voltage corresponding to maximum

8: Speed deviation speed feedback speed

Output voltage corresponding to maximum

9: Motor current Amperage supplied to servomotor current

10: Actual torque Actual torque given to servomotor Output voltage corresponding to rated torque

11: DC link voltage DC voltage inside servo amplifier Output voltage corresponding to 400 [V]

12: OL thermal value Load factor OL alarm upon 100 [%]

13:\/2:3':”9 resistor thermal Load factor of braking resistor Braking resistor alarm upon 100 [%)]

14: Power (W) Motor power (W) Output voltage corresponding to rated rotation
speed and rated torque

15: Motor temperature Internal detected temperature of encoder | Output voltage corresponding to 100 [°C]

Output voltage corresponding to maximum

16: Command speed (filtered) | Speed reference value after internal filter )
rotation speed

B  Monitor 1/2 scale

Specify the full scale to be output at the monitor 1 [MON1] and monitor 2 [MON2] terminals.
Specify a negative sign to reverse the polarity of the output voltage.

Though up to 100.0 [V] can be entered, the maximum output voltage is 11.0 [V].

[Example] If the monitor 1 scale is set at 100.0 [V] (with a maximum rotation speed of 6000 [r/min])

Voltage [V]
+100.0 ;
N ,X
/ 6000 x 11 :
oy ———— =660 [r/min]
100.0
i >
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 [MON2] 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.

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").

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

PA3_88 Command pulse frequency sampling time for monitor

No. Name Setting range szfliilt Change
Command pulse 0:62.5[us] 1:125[us] 2: 250 [us],

88 |frequency sampling 3:500[us] 4:1[ms] 5:2[ms], 3 Always
time for monitor 6: 4 [ms] 7: 8 [ms]

Specify the command pulse frequency sampling time for monitor.

The sampling time is for the monitoring function. No effect is caused to the control even if the value is
changed.
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PA3_89 Feedback speed sampling time for monitor

No. Name Setting range ?gli:" Change
Feedback speed 0:625[us] 1:125[us] 2: 250 [us],

89 |sampling time for 3: 500 [us] 4: 1 [ms] 5:2 [ms], 1 Always
monitor 6: 4 [ms] 7: 8 [ms]

Specify the feedback speed sampling time for monitor.
The sampling time is for the monitoring function. No effect is caused to the control even if the value is
changed.

PA3 92 Range1 of position: Setting1
PA3 93 Range1 of position: Setting2
PA3 94 Range2 of position: Setting1
PA3_95 Range2 of position: Setting2

No. Name Setting range Default value | Change

92 Range1 of position: -2000000000 to 2000000000 [unit 0 Always
Setting1 amount]

93 Range1 of position: -2000000000 to 2000000000 [unit 0 Always
Setting2 amount]

94 Ran_ge2 of position: -2000000000 to 2000000000 [unit 0 Always
Setting1 amount]

95 Ran_ge2 of position: -2000000000 to 2000000000 [unit 0 Always
Setting2 amount]

. <Additional signals> Refer to the
51to 71 Ssl‘sl;mn:r?eatu-r 21 signal 83: Range 1 of position parameter Power
9 84: Range 2 of position table.

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

The output signal can be turned on or off according to the current motor position. The parameter that
can be specified for range 1 of position signal includes range 1 of position - setting 1 (PA3_92) and
range 1 of position - setting 2 (PA3_93).

For example, if the setting of range 1 of position - setting 1 (PA3_92) is smaller than the setting of range
1 of position - setting 2 (PA3_93) and the position specified for range 1 of position - setting 1 (PA3_92)
passes during forward motion, the range 1 of position signal undergoes OFF-to-ON transition. If the
position specified for range 1 of position - setting 2 (PA3_93) passes, the range 1 of position signal
undergoes ON-to-OFF transition.

Similarly to the above description, range 2 of position is related to parameters PA3_94 and 95.

This function is enabled after homing is finished.

For details of the position range, refer to “CHAPTER 2 WIRING.”
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5.1 Adjustment Procedure

Adjustment (tuning) of the servo amplifier is necessary so that the servomotor operates according to
commands sent from the host control unit.

Proceed servo amplifier tuning as in the following chart.

B Using the tuning procedure and mode selection

START

) 4

Synchronous Yes . . S K -
or interpolation operation of two or more —P Auto tunlngrfora%h?;lftlng the » AdJUSt(:IQr:EgII::z;Z()latlon
axes? upper gain fimi

No
Y

<
4

Adjust through easy

Review and check the
tuning. Satisfactory motion?

mechanical system.

Yes

Adjust through auto tuning.
Satisfactory motion?

A

Adjust through
auto tuning application. Satisfactory
motion?

A

No

Adjust through manual
tuning. Satisfactory motion?

Yes

END
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5.2 Easy Tuning

5.2.1 What is Easy Tuning?

Disconnect the servo amplifier from the host control - geryo ampiifier
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.

Reciprocal iotiyv

5.2.2 Easy Tuning Operation Profile

Easy tuning is operated by PC Loader or keypad.
To install PC Loader, refer to "CHAPTER 14 PC LOADER."

@e Start operation after checking no collision exists in the moving parts of the machine.

B To operate with PC Loader

[11 Slow running BIEE
. . . L. (1 ) - Select Drive ; -
For maChIneS Wlth a Ilnear d“V'ng g Operation continues in up to 25 reciprocal cycles while gain
Slow Running ajustment is made, | M
System, fo"ow the procedure below & e Turi gh;a;ﬁelgega&on i) t:letctelerjatiton1 tulnuﬂs i[s]autolmatica\lv calculated.
+ Easy Tuning = 2 (timer setting) at 1. 5] or larger.
to perform slow running before o
. . * The figure below shows the image of “forward rotation,
performlng easy tunlng . reverse rotation.” START / STOP 4_
Turn the motor at 10 [r/min] (fixed) 3)
. . . . . B Exit(E)
while checking the rotation direction g % B3 -
]
and stroke. D‘ . - Position
Select "slow running" (1) on the PC @ {25
Loader screen shown on the right :
" . " o Parameters Setting -~ Condition Monitor
and enter the StrOke Settlng and PA1 37; Acceleration time 1000 [mg] Murnber of round-trip times f 25 times
"direction SeleCtion" parameters (2), (2) PAl 38: Deceleration time 1000 [ms] Auto tuning gain
and then press the "START/STOP" -> Pl 20: Stroke 200 [rev] Inertia ratio tirne:
button (3) P&1 21; Speed 1000.00 [rfmin] QL thermal [%%a]
’ PAL 220 Timer 0.500 ) [z] Effective torque [%4a]
. PA1 23; Direction selection Acc./Dec, time [ms]
IFUrward rotation, reverse rotation j ’7 i STor |
Write Parameters
i T

Hint |Slow running is unnecessary for machines with a rotary driving system.
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[2] Easy tuning

Select "easy tuning" on the aforementioned screen . Enter the "stroke,

speed" and other

particulars and press the "START/STOP" button. Up to 25 reciprocal motions occur while
parameters are automatically tuned.

—"Slow run" for rotation direction and stroke

[

B To operate with keypad

[Fn_012]

Press SET to start.

(1) Select the course.

"Easy tuning" for automatic tuning

e

O

ﬁa\ Automatic tuning

SET(1 sec. or longer)
_
<—

ESC

Slow running

[ EASy1]

ATy

[ EASy2]

Easy tuning

(3) In-progress indication

ASy2]
E Sy2]

Fault indication

\4

[
[
[ EA vy2]
[ EASy2]

(4) Successful completion

(2) Offline indication

_SET [ EASy1] —>
[ EASy2]
ESC Y

Offline indication

Press MODE to
return to (2).

—

donE]

Press MODE to

l interrupt.
[o SToP]

nG1]
nG2]
nG3]

Impossible to start [nG1]
Fault [nG2]
Resonance [nG3]

If "NG1" to "NG3" is indicated during slow running, easy tuning or profile operation, see the table
below and take the corresponding action.

pages).

Indication State Action
NG1 Failure to start Check the starting conditions (see the following pages).
NG2 Interrupted Check the conditions of interruption (see the following

NG3

Though tuning is finished,
adjustment is necessary.

Perform auto tuning or manual tuning to adjust again.
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5.2.3 Description of Operation

Two operation patterns of easy tuning are described.
®  Slow running

Starting conditions

Conditions for starting slow running are indicated "O" in the table below.

Slow running does not start if the conditions shown below are not satisfied ("NG1" is indicated).
If none of conditions are satisfied during operation, operation is stopped ("NG2" is indicated).
The gain reference value at the time of the start is kept as far as no resonance is observed.

Power supply Neither 0T BX signal A Parameter,
to main circuit No alarm nor EMG OFF Auto tuning write enable
O O O O O O

*1) PA1_13 (tuning mode selection): other than 2 (manual tuning)
*2) PA2_74 (parameter write protection): O (write enable)

Operation pattern (in case of reciprocal motion)
The operation pattern is shown below. "PCI1" in the table indicates the number of the basic
setting parameter (PA1_C10).

Rotation speed

A
10 [r/min]
P20
P37 P38 §P22 ;\P37 P38 >Time [s]
P20
-10 [r/min]
. . . ) . Rotation direction
Traveling Operation | Acceleration | Deceleration Rotation )
; : . Timer
distance frequency time time speed Return
Go stroke
stroke
P20 Once P37 P38 10 [r/min] P22 P23
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Details of tuning

No tuning is performed in slow running.
However, the auto tuning gain is automatically decreased if resonance is observed in the machine.
In this case, the automatic notch filter function is activated.

Details of completion of action

The action completion method includes three patterns: normal completion, interruption by user,
and faulty termination. Each profile is described below.

Faulty termination
Normal completion Interruption by user
NG2 NG3
Stopped after the specified The auto tuning gain | The auto tuning | The auto tuning gain
stroke action. If mechanical at the start of gain at the start of | automatically changes
resonance is found, the notch |operation is operation is to the one that will
filter is automatically adjusted |restored. restored. suppress resonance
and the auto tuning gain (re-adjustment is
automatically decreases. necessary).

B Easy tuning

Starting condition
Conditions necessary to start easy tuning are indicated "O" in the table below.
Easy tuning does not start if the following conditions are not satisfied ("NG1" is indicated).
Easy tuning is interrupted if any condition is unsatisfied during operation ("NG2" is indicated).

Power supply Neither 2OT nor . A Parameter write
to main circuit No alarm EMG BX signal OFF Auto tuning enable
O O O O O O

*1) PA1_13 (tuning mode selection): other than 2 (manual tuning)
*2) PA2_74 (parameter write protection): O (write enable)

Easy tuning may not function correctly in mechanisms listed below.
¢ Machines susceptible to vibration due to small rigidity
o Machines with large backlash

@‘ e Machines with large viscous friction
In e Machines with very small rotation speed (example: 100 [r/min] or less)

¢ Machines with large load inertia of load (GYS motor: 100 times or over. GYG motor: 30
times or over)
e Machines with large and fluctuating load inertia
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Operation profile (in case of reciprocal motion)

The operation profile is shown below. "PLI[1" in the table indicates the number of the basic setting
parameter (PA1_[101).

Rotation speed

A
P21
P20 AL;;‘;’I'I‘;"‘ AL;;ZT;" 24/ }nore times
Automat- Automat-kﬁ# P20 ! / / Time [s]
ically ically
calculated calculated
P21
Rotation
Traveling | Operation | Acceleration | Deceleration | Rotation Timer direction
distance | frequency time time speed Go Return
stroke stroke
P20 M.ax. 25 Automatlca’IIy Automatlca‘liy P21 P22 P23
times calculated calculated

*1) The result of automatic calculation can be checked with the PC Loader.
*2) 1 [s] or less reference values are assumed to be 1 [s] for easy tuning.

The frequency of a reciprocal motion is 25 cycles maximum, and that of a single-direction motion is 50

cycles maximum.

Details of tuning

Up to 50 easy tuning cycles are repeated while auto tuning gain 1 is automatically adjusted in the
range from 5 to 30.

Details of completion of action

The action completion method includes three profiles: normal completion, interruption by user, and
faulty termination. Each profile is described below.

Faulty termination

Normal completion Interruption by user
NG2 NG3

Completion of easy tuning is |Auto tuning gain 1 at|Auto tuning gain 1 at| Auto tuning gain 1
indicated. the start of the start of automatically changes
Auto tuning gain 1 (range operation is operation is to the one that will
between 5 and 30) is restored. restored. suppress resonance
automatically adjusted to the (re-adjustment is
best value. necessary).
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Results of easy tuning
After easy tuning is normally finished, the gain and load inertia ratio automatically adjusted in
tuning are reflected on parameters.

If resonance is observed during easy tuning, a notch filter is automatically set to suppress
resonance, and the filter is reflected on parameters.

Perform regular operation under the above status and if satisfactory actions are obtained, there is
no need to perform tuning described on following pages.

Notes on easy tuning

With easy tuning, automatic operation is performed according to functions of the servo amplifier.
Sufficient care should be taken on the safety.
If ill effects are expected to the machine due to resonance of the motor with the mechanical
system, assign the servo-on (S-ON) signal to a CONT signal before starting easy tuning.
If a fault is found during operation, turn the signal off immediately.

5 If the excessive stroke cause damage to the machine, assign + over-travel (+OT) signals to CONT
signals and install over-travel sensors at both ends of the motion stroke before starting easy
tuning.

Easy tuning for vertical transportation

When performing easy tuning with the servomotor for vertical transportation, to prevent a carried

object from falling due to its own weight, turn the servo-on signal to ON and check that the servo
lock is activated before releasing the brake.

Then performe easy tuning, refer to P5-6 procedure.
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5.3 Auto Tuning

If satisfactory results are not obtained after easy tuning, perform "auto tuning." In this mode, the load
inertia ratio of the machine is always estimated, and optimum gain is automatically settled.

5.3.1 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.

5.3.2 Parameters Used for Auto Tuning

Parameters used for gain adjustment are listed in the table below.

No. Name Approximate reference value
PA1_13 | Tuning mode selection 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 "5.3.3 Approximate Reference Value of Auto

PA1_15 | Auto tuning gain 1 Tuning Gain 1" for adjustment.

PA1_16 | Auto tuning gain 2 Enter when necessary.

o During auto tuning, by adjusting PA1_15: auto tuning gain 1, other parameters are automatically
adjusted. The values are always updated.

¢ During semi-auto tuning, enter PA1_14 (load inertia ratio) and by adjusting PA1_15: (auto tuning
gain 1 other parameter are automatically adjusted.
Values are fixed as far as the setting is left unchanged.
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5.3.3 Approximate Reference Value of Auto Tuning Gain 1

By increasing auto tuning gain, response will be improved while possibly causing vibration or other ill
effects. Change the value at intervals of about 2 points.

If resonance with the mechanical system or abnormal noises are not caused, auto tuning gain 1 can be
increased and the settling time can be decreased.

Machine configuration Auto tuning gain 1
(Division by mechanism) (Approximate reference value)
Large transfer machine 1to 10
Arm robot 51020
Belt mechanism 10 to 25
Ball screw + Belt mechanism 15t0 30
{\)Aa?fzgsrr;ijvm directly coupled with 20 to 40
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5.3.4 Auto Tuning Adjustment Procedure

Repeat acceleration/deceleration operation.

Is the estimated

Change to semi-auto tuning and enter the
load inertia ratio stable?

ratio of moment of inertia of load.

Yes

A

A 4

Adjust auto tuning gain 1.

*1)

Satisfactory motion? Adjust auto tuning gain 2.

Yes

Yes

Satisfactory motion?

A

No

A
END Adjust while referring to 5.4 Auto Tuning
Application.

*1) There is no need to adjust auto tuning gain 2 under speed control.
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5.4 Auto Tuning Application

If the results of "auto tuning" are not satisfactory, perform adjustment according to "auto tuning
application." In this mode, manually enter the second gain, notch filter and other particulars.
Conditions for adjustment are the same as those of auto tuning.

5.4.1 Parameters Used for Auto Tuning Application

Parameters used for auto tuning application adjustment are shown in the table below.

No. Name Approximate reference value
PA1_13 | Tuning mode selection 0: Auto tuning 1: Semi-auto tuning
PA1_14 |Load inertia ratio No need .to enter Enter a stable estimated
(automatically updated) |value (or average value).
. . Refer to "5.3.3 Approximate Reference Value of
PA1_15 | Auto tuning gain 1 Auto Tuning Gain 1" for adjustment.
PA1_16 | Auto tuning gain 2 Enter when necessary.
Torque filter time constant for | Increase in increments of 0.5 [ms], starting at the
PA1_59 " .
— 7 | position and speed control current setting.
PA1_64 | Position loop gain 2 70
PA1_65 | Speed loop gain 2 70
PA1 66 Speed loop integration time 70
- constant 2
PA1_70 | Automatic notch filter selection | Select 0 (disable).
PA1_71 | Notch filter 1, frequency
X ) Use the servo analyze function of the PC Loader
PA1_72 | Notch filter 1, attenuation for adjustment.
PA1_73 | Notch filter 1, width
PA1_94 | Torque filter setting mode Select 0 (no automatic setting).

During auto tuning application adjustment, based on the adjustment in auto tuning, potential
manually settling parameters will be manually adjusted.
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5.4.2 Notch Filter Setting Method

[11 Set PA1_70 (automatic notch filter selection) at O (disable).
[2] Using the servo analyze function of the PC Loader, determine the mechanical resonance point.

Resonance
point

_ N
[daBIJn \ (2) Depth

Frequency [Hz] (1) Resonance frequency

[3] Enter the resonance frequency of the mechanical resonance point and attenuation in parameters.
(1) Resonance frequency PA1_71 (notch filter 1, frequency)

ep _72 (notch filter 1, attenuation
2) Depth PA1_72 (notch filter 1, att ti
(3) Width PA1_73 (notch filter 1, width)

<Note Excessive attenuation might undermine control stability.
Setup beyond necessity shall be avoided.

Use the servo analyze

function again.
Gain [dB]I
Gain [dB]I

j
4 N
\i
N/
i
attenuation

Notch filter 1,

—

i e
Frequency [Hz] Notch filter 1, frequency

Frequency [Hz]

The notch filter is added to the resonance point
as shown in the figure above.
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[4] Specify the width of the notch filter.

The width of the notch filter can be specified in four levels.
A large setting covers a wide frequency range.
A reference value of 2 is recommended in general.

Gain [dB] T Narrow: setting 0
i«

\E ;

Width of notch filter

Wide: setting 3

|

_—>
Frequency [Hz]

The notch filter is added to

eliminate the resonance point.

Hint |Use PA1_74 to 76 to add a notch filter to two resonance points simultaneously.
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5.4.3 Adjustment Procedure with Auto Tuning Application

( smer )

v

Re-read out of the parameters obtained
in auto tuning adjustment.

A

Adjust the second gain.
(PA1_64 to 66)

Enter 0 to PA1_94 and
adjust the torque filter time constant
for position and speed control.
(PA1_59)

Satisfactory motion?

Yes

Yes

A

Satisfactory motion?

No

Turn off the automatic notch
filter selection function.

A 4

Perform servo analyze to enter
the notch filter manually.

A

*1)

Adjust auto tuning gains 1 and 2 again.

Yes

Satisfactory motion?

A

No

A
Follow the procedure described
END in 5.5 Manual Tuning.

*1) Adjustment of auto tuning gain 2 is unnecessary under speed control.
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5.5 Manual Tuning

If the result of "auto tuning application" is not satisfactory or if faster response is intended, perform
manual adjustment of all gains.

5.5.1 Conditions for Manual Tuning

Check the following conditions when adjusting.
e The load inertia ratio of the mechanical system is within 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.

5.5.2 Parameters Used for Manual Tuning

Parameters used for gain adjustment are shown in the table in the next section.

5.5.3 Approximate Gain Reference Value

If manual tuning is performed to change parameters without performing auto tuning, the
@ control system in the servo amplifier becomes imbalanced and triggers hazard.

Be sure to perform re-read out of the parameters after auto tuning, and conduct
adjustment based on those parameters.

No. Name Approximate reference Position | Speed
value control | control
PA1_13 | Tuning mode selection 2: Manual tuning O O
PA1_14 |Load inertia ratio (JI) Enter a stable assumed 0 0
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 (110 3) O -
PA1_56 | Speed loop gain 1 (Kv1) Kv1 <2000/ (1+JI) O O
PA1 57 Speed loop in_tegration time Ki1 = 500/Kv1 o o
— | constant 1 (Ki1)
PA1_58 | Feed forward gain 1 Specify when necessary. O -
PA1_59 Torgye filter time constant for 01<Tt<10 o o
position and speed control (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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5.5.4 Manual Tuning Adjustment Procedure

o )

h 4

Select the manual tuning mode.

A4

Re-read out of the parameters.

,

Enter the load inertia ratio.

A4

Increase speed loop gain 1 to the
maximum as far as vibration or
abnormal noises are not caused.

A4

Adjust the torque filter time constant
for position and speed control.

!

Decrease speed loop integration time
constant 1.

|

Increase position loop gain 1.

4

Decrease the moving average S-curve time and | *1)
position command response time constant.

A4
Increase feed forward gain 1.

*1)

A 4

If resonance is caused in the mechanical *1)
system, check the notch filter settings again.

'
e )

*1) Adjustment is unnecessary under speed control.
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5.5.5 Individual Adjustment

The adjustment method for the individual case is described (for position control).

The method varies according to the configuration of the mechanical system and other particulars.

Use the procedure as a basic adjustment procedure.

Before making adjustment, use historical trace of the PC Loader to measure the action time and output

timing of in-position signal.

B Adjustment for faster response (reduced settling time)

In case of shortage in travel
(1) Decrease PA1_51 (moving average S-curve time).
(2) Decrease PA1_54
(position command response time constant).
(3) Increase PA1_58 (feed forward gain 1).
(4) Decrease PA1_14 (load inertia ratio).
(Each change should be within £10 [%].)

In case of overshoot
(1) Increase PA1_51 (moving average S-curve time).
(2) Increase PA1_54
(position command response time constant).
(3) Decrease PA1_58 (feed forward gain 1).
(4) Increase PA1_14 (load inertia ratio).
(Each change should be within £10 [%].)

m  Adjustment checking method

Speed

Motor
movement

\
Command —%,
\

Speed

Time

Motor
movement

\
Command —»%,
\

Time

The overshoot unit amount and settling time can be monitored with PC Loader during adjustment to

reduce the settling time.
The motion waveform can be monitored, as well.
For details, refer to "CHAPTER 14 PC LOADER."
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5.6 Interpolation 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.

5.6.1 Conditions for Interpolation Control Mode

Check the following conditions to perform adjustment.
o Keep consistency in the mechanical configuration and specifications of each axis to the largest
extent (ball screw pitch, diameter, length, etc.).
¢ The backlash of the mechanical system is not large and the belt is free from deflection.
¢ Commands sent from the host are common among axes.

5.6.2 Parameters Used for Interpolation 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 "5.3.3 Approximate

PA1_T5 | Auto tuning gain 1 Reference Value of Auto Tuning Gain 1."

PA1_51 |Moving average S-curve time 0

Position command response

. 5 or over
time constant

PA1_54

The other parameters are automatically adjusted.
However, auto tuning gain 2 becomes disabled.
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5.6.3 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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5.7 Profile Operation

5.7.1 What is Profile Operation?

Even if the host control unit is not connected, automatic operation can be executed according to the
specified operation pattern.

The motion continues until the user stops it. Use this feature to check the load condition of the
mechanical system, effective torque, etc.

During profile operation, parameters are not tuned.

Operate the PC Loader or keypad to perform profile operation.

Select the operation pattern and press the "START/STOP" button to start to operate.

B |n case of operation at PC Loader
Profile opera P ] 4

r~Select Drive Profile O n
Reciprocal motion starts according to parameters, rofile Operation
Profile The maotion is repeated until the user stops it. M
Oparation Gain adjustment is not made.
P * The figure below shows the image of “forward rotation,
rewerse rotation.”
START [ STOP [
Exit(E) |
Time 00 :00: 00
—Parameters Setting —Condition Moritor
PALl 37 Acceleration time I 100.00 [ms] Murnber of round-trip I tirne
PA1 38: Deceleration time I 100.0 [ms] Auto tuning gain I
Pal1 20: Stroke 2.00 [rev] Inertia ratio I timne:
P&l 21 Speed IlDDD-DD [rfmmir] OL thermal I [%a]
Pl 22¢ Timer I 0,500 [s] Effective torqgue I [%]
PAL 23: Direction selection
Forward rotation, reverse rotation j %
[Mamtor STOR |
Write Parameters |
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B |n case of operation at keypad
With this method, profile operation is performed at the keypad.

SET (1 sec. or longer)
—_—

[Fn_013] —_ [ Ptn]
ESC | sET
— » [0 Ptn] Offline
(standby state)
l SET

Press the MODE key to
stop profile operation.

Profile operation

5.7.2 Description of Operation

Starting conditions

Conditions for starting profile operation are described. Necessary conditions are indicated with
ToX

The operation does not start if the following conditions are not satisfied ("NG1" is indicated).
Operation is interrupted if any condition is dissatisfied during operation ("NG2" is indicated).

The gain reference value is left unchanged at the start level as far as resonance is not observed.

Power supply to
main circuit

No alarm state

BX signal turned
off

Neither +OT nor
EMG

©)

©)

©)

©)

Operation pattern
The operation pattern is shown below. "PCI1" in the table indicates the number of the basic

setting parameter (PA1_[I).

Rotation speed

A
P21
P20 i
P37 p3g /(;ontmue
> > p22 | ; >
P37 P38 == P20 | // Time [s]
P21
Rotation direction
Moving Operation | Acceleration | Deceleration | Rotation Timer
distance | frequency time time speed Go stroke Return
stroke
P20 Continuous P37 P38 P21 P22 P23
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How to stop profile operation
Profile operation is stopped by the user or upon an error*.

* The error includes the following events.
e +OT, 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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5.8 Special Adjustment (Vibration Suppression)

5.8.1 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 ()

- Rattling

e No vibration
»-ﬁ<<< » s 0- 4
2 [min/div] 2 [min/div]
{\ /\ N A 1 <__Target position T 4-—— Target position of arm

/ & ! of arm \

«4— Actual speed

<4+—— Actual speed

"1 500 [r/min/div] #7500 [r/min/div]

Not only vibration of the tip of the machine but also vibration of the entire machine can
be suppressed.
o System without vibration suppression
At motor acceleration / deceleration, torque tends to reach maximum value. This

(i Hint acceleration / deceleration shock could cause vibration to the entire machine.

e 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
cESnSr::r?d > Motor position/Speed control =\|\/|
A

Position/speed offset

Vibration suppressing
control
A

A 4

» Machine model

. Position of assumed

workpiece 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.
e The machine itself vibrates due to the shock of traveling / stopping of a part of the machine.
e The vibration frequency is about 1 [Hz] to 300 [Hz].

Inapplicable mechanical characteristics and conditions

¢ Vibration is observed continuously without relations to traveling / stopping.

e Eccentric vibration is caused in synchronization to the rotation of the motor or machine.

e The vibration frequency is less than 1 [Hz] or more than 300 [Hz].

¢ The traveling time is less than the vibration period.

e There is backlash in the mechanical joint to the vibrating mechanism.

¢ (Numerator O of electronic gear ratio / Denominator of electronic gear ratio) > 250 (18-bit
encoder)

¢ (Numerator 0 of electronic gear ratio / Denominator of electronic gear ratio) > 1000 (20-bit
encoder)

¢ |f the command pulse train frequency is equal to or less than 20 [kHZz]
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5.8.2 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.

(1]
[2]

(3]
[4]

5]

(6]

Automatic vibration suppression setting procedure

Set PA1_77 (automatic vibration suppression selection) at 1 (enable).

Perform profile operation or issue position commands from the host unit to start and stop the
servomotor nine times.

Set the dwell at 1.5 [s] or longer.

After operation is normally finished, the optimum value is automatically stored in PA1_78 (vibration
suppressing anti resonance frequency 0).

Upon a fault (if no effect is verified), PA1_78 (vibration suppressing anti resonance frequency 0)
remains the default value.

After normal or faulty completion, PA1_77 (automatic vibration suppression selection)
automatically changes to O (disable).

* The applicable frequency is 1 [Hz] to 100 [HZz].

If the procedure is interrupted at eight or fewer cycles and the main power is turned off, the cycle count
begins from 1 again.

Learning state of automatic vibration suppression

Use the monitor of the PC Loader to monitor the learning state of the automatic vibration

suppression.
o Monitor__ =lolx]

1/0 monitor | Digital monitor | Alarm history monitor | Warning monitar Automatic vibration suppressing control monitar | System menitor |

<BTEP1>
Chanee the parameter to validate automatic vibration suppressing control function.

Enter [PA1_77: Automatic vibration suppressing control selection]
1: Enable The automatic vibration suppressing control function is validated.
The anti-resonance frequency is searched
#pifter findine the frequency, the parameter automatically chanees to 0 (Disable).

0 Disable Tointertupt leamming, change to invalid.

<STEPZ
The servomator starts or stops according to profile operation or position commands sent from host.

Operate under the following conditions.
(1) Timer setting: 15 [sec] or more.

{2) Repeat starting / stopping nins times or more.

<STEPZ
The learning state and result can be checked at the monitor.

Leatning state [T Mished]
Learnine is interrupted.

Frequency of Estimated anti
learming cycles 078 Total resonance frequency -

# After lsaming is normally finished, the estimated anti resonance fraquency is sst at [PAT_76: Anti resonancs frequency 0

If no expected effect is obtained under automatic vibration suppression, refer to the following "5.8.3
Manual Adjustment of Vibration Suppression."
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5.8.3 Manual Adjustment of Vibration Suppression

B Adjustment flow chart

(1)

Adjust the servo gain.

A 4

Check the vibration suppressing
anti resonance frequency.

A 4

Enter the vibration suppressing anti
resonance frequency
(parameters PA1_78, _80, _82 and _84).

A

Enter the S-curve
(parameters PA1_51, 52).

A

Check the effects.

A

Finely adjust the vibration suppressing anti
resonance frequency
(parameters PA1_78, _80, _82 and _84).

A

(7)

Adjust the inertia ratio of vibration
suppressing workpiece
(parameters PA1_79, _81, _83 and _85).

(1) Adjusting the servo gain
To ignore the vibration of the tip of the machine and reserve smooth stopping action of the
servomotor free from overshoot, refer to the description given in sections 5.1 through 5.5 to adjust

the servo gain.

* May not be entered in case of
auto or semi-auto tuning.

If gain-related parameters are adjusted after the vibration suppressing anti resonance
( < Note |frequency is set, the vibration suppressing anti resonance frequency must be adjusted
again. Perform gain adjustment first.
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(2) Checking the vibration suppressing anti resonance frequency
Using the PC Loader

Use the servo analyze function to check the vibration suppressing anti resonance point.

Resonance
<+— point
(Note 2)

Gain
[dB]

Vibration

suppressing anti  —p

resonance point
(Note 1)

Em——
Frequency [Hz]

Note 1  The vibration suppressing anti resonance point may not be observed with the servo
analyze function in the following machine configuration.
+ Machine with large friction
+ Machine with relatively large mechanical loss such as reduction gear and ball screw
Note 2  Use the notch filter for the resonance point.

What are the resonance point and vibration suppressing anti resonance point?
Vibration of the machine includes the "resonance point" and "vibration suppressing anti
resonance point."
The "resonance point" and "vibration suppressing anti resonance point" mentioned
C.‘ 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.
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Not using the PC Loader

There are two checking methods.
If measurement of the vibration frequency can be made with a laser displacement gauge or similar,
adopt method 1). In other cases, adopt method 2).

1) Measure the vibration of the arm tip with a laser displacement gauge or similar.

A
Frequency of vibration (Ts)
Vibration
» Time
Vibration suppressing anti resonance frequency = T— [Hz]
S

2) Starting at 300.0 [Hz] (maximum setting), decrease the reference values of parameters
PA1_78, _80, 82 and _84 gradually while visually checking vibration, to find the best value.
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(3) Entering the vibration suppressing anti resonance frequency
Enter the vibration suppressing anti resonance frequency obtained in step (2) to one of parameters
PA1_78, 80, _82 and _84*.

No. Name Setting range Default value | Change
PA1_78 | Vibration suppressing anti resonance frequency 0 | 1.0 to 300.0 [HZz] (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 [HZz] (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.

L\‘ \A
(a) (b) (c)
< ('L ('L

In such a case, assign this function to CONT input signals and switch the vibration

The vibration suppressing anti
resonance frequency varies according
to conditions a, b and c.

suppressing anti resonance frequency setting.

Anti resonance frequency Anti resonance frequency Vibration suppressing anti
selection 1 selection 0 resonance frequency
OFF OFF PA1_78
OFF ON PA1_80
ON OFF PA1_82
ON ON PA1_84

* This signal is always handled to be turned off if it is not assigned to the sequence input
signal. In this case, PA1_78 (vibration suppressing anti resonance frequency 0) is always
enabled.

To disable the vibration suppressing anti resonance frequency, set the vibration suppressing

anti resonance frequency at 300.0 Hz.

Be sure to switch while the motion is stopped. Otherwise shock will be caused.

(4) Entering the S-curve
To attain effective vibration suppression, enter the S-curve.
Enter either PA1_51 (moving average S-curve time*) or PA1_52 (low-pass filter for S-curve time
constant).
The approximate reference value is shown below.

No. Name Setting range Default value | Change
PA1_51 | Moving average S-curve time* 0.1 to 500[* 0.125msec] (in increments of 1) 20 Always
PA1_52 | low-pass filter for S-curve time constant 0.0 to 1000.0[msec] (in increments of 0.1) 0.0 Always

* Cannot be set during auto or semi-auto tuning.
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a/B "< 50 (PG=18bit) 50 < &/ "< 250 (PG=18bit)
PA1_78/80/82/84 a/B "< 200 (PG=20bit) 200 < /3 "< 1000 (PG=20bit)
(Vibration suppressing anti = w5
resonance frequency) PA1_51 PA1_52 PA1_51 PA1_52
(Moving average S- (Low-pass filter for S- (Moving average S- (Low-pass filter for S-
curve time) curve time constant) curve time) curve time constant)
<10Hz 80 10ms 160 20ms
10Hz to 20Hz 40 5ms 80 10ms
> 20Hz 16 to 24 2 to 3ms 40 5ms
*1 a PA1_06 (numerator 0 of electronic gear)
B PA1_07 (denominator of electronic gear)

* 2 Cannot be set during auto or semi-auto tuning.

(5) Checking the effects
There are three checking methods.
(1) Observe vibration of the arm tip with a laser displacement gauge or similar measuring
instrument.
(2) Take a motion picture of the arm tip with a high speed video to check vibration.
(3) Visually observe.

The vibration suppressing anti resonance frequency is not reflected on the servo
analyze function even if it is entered.

Gain

Anti resonance

) A
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 0or0.2).
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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

[11 Calculate the inertia of the vibrating point according to specifications of the machine.

Vibration suppressing

Vibrating point inertia

workpiece inertia ratio Entire load inertia

[2] Entering with the PC Loader

(1) Check the anti resonance frequency and resonance frequency by using the servo analyze

function.

(2) Select [Parameter Edit] - [PA1: Control Gain - Filter Setting] and press the "enter vibration
suppressing anti resonance frequency" button to open the exclusive window.
Enter the anti resonance frequency and resonance frequency* to automatically calculate the

ratio of inertia of the workpiece.

4 Para? Parameter e =101 %]
™y 2 82 0 6@ O X
con i Parameter Anti resonance Ratio of workpiece  Resonance
Reload(g) Changestan | Send AllL) Comparison | | Intisization | 0 mation Information Close frequency [Hz] inertia [%] frequency [Hz]
01-50 PATE1-99 01— 61— = -
P101-50 | Paz01-50 | PAZE1-99 | PABDI-50 | PABST-99 | 0PAL 7S I 3000 paq7g I ] I il
[Contral eain and filter satting]
P&1[ change [Parameter name Actual value | Value range - I 300.0 I o I 0.0
Alray. g g urve time 20|02 to500 [*0.125mssc] 20 - :| 1PALE0 PA1 81
Always  Low-pass fiter (for S-curve) tim 0.0 0.0 to 1000.0[msec] 00 - |—3DD 0 I—D I_D 0
Always Command pulse smoothing functi 0 Onvalid 1:alid 1] 2 Pal sz . PAL B3 .
Always  Position command response time 0.00]0.00 to 250 00msec] 000
Always  Postion loop gain 1 1001 to 2000[racses] 100 2 PAL1 B4 I 300.0 PAl ES I a I 0.0
Always  Speed loop gain 1 1001 to 2000[Hz] "
Ahways | Speed logp integration time const 30.0/ 0540 1000 Omsec] -
Alwvays  Feed forward gain 1 0.000 0000 to 1.500 - LI OK Cancel(;)
al Thitial Vahue 0t #1: Parameter changed from default value
Enter vibration suppressing Br comment to setting item{t)
resonance frequency (3 =

* 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]

B
=3
(="
=
1
1

'
1
1
1
d=====F-
1 1
1
1
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6.1 Display

The servo amplifier is equipped with a keypad (see the figure on the

right).

The keypad is fixed. 1
1 u—
The keypad is equipped with six-digit seven-segment LEDs (1), four M HL I HHE

keys (2), and a status indication LED (3) (lift the front cover). 2) m M

Numbers and letters are displayed on the six-digit seven-segment @ —
LEDs. 1o o1
Keys are [MODE/ESC], [A], [v], [SET/SHIFT] from the leftmost one. T
The status indication LED (orange) shows the following conditions. 0 @‘:ﬂ

e Lit: Online state and servo ready ON

e Blink 1: Alarm or battery warning (lit for 0.35 sec. and unlit for 0.15 sec.)

e Blink 2: Sequence test mode (lit for 0.95 sec. and unlit for 1.2 sec.)

e Unlit: Offline state
The offline state indicates execution of test operation (manual operation, profile operation, etc.)
made at the PC Loader or keypad, which accompanies motor rotation. The servo amplifier functions
online in other cases.

6.1.1 Mode

The keypad functions in seven 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.
e Monitor mode: Various servomotor states, 1/O signals and so on are monitored.
e Station No. mode: The station number specified with a parameter is displayed.
e Maintenance mode: Alarm at presents and alarm history are displayed.
e Parameter edit mode: Parameters can be edited.
o Positioning data edit mode: Positioning data can be edited.
e Test operation mode: Servomotor operates through key operation at the keypad.

7-segment display 0 1 2 3 4 5 6 7 8 9 -
d 2 J)45]6) 1E)H) -
A b C d E F G H i J L
lquC/bF[IH/l_//_
n o} P q r S t u v y
3 e e T
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6.1.2 Key

y  [SET/SHIFT]

+ The cursor digit shifts to the right
(SHIFT).
+ The mode or value settles (SET).
+ Press and hold for at least one
second to settle.

[MODE/ESC]
+ The mode is switched (MODE). \ I ou
- The mode is deselected (ESC). \ ‘ HL [ ﬂLﬂ H 5

.

[/\] /:
The sub mode is selected.
The value increases by one (+1). I 0 |

e To show five or more digits, alternate the upper and lower five digits.

V]

The sub mode is selected.

6.1.3 Mode Selection

Use the [MODE/ESC] key to select each mode.

Mode selection Sub mode selection Indication example

The power is turned on.

véequence mode C'n ,L-[,,L-[, ,l Y - :PC'DF
| mopEeESC]
Monitor mode _ o CcCrmrmnr
cor_ oo 1 &L
[MODE/ESC]
Station number mode /:Iﬂ_ ,L-[“L-I, ,[ Y /:/ - ,I-,l,l-,l ,I
l [MODE/ESC]
Maintenance mode E A ,L-/,L-I, ,[ Y F/’L - C',L ,I
l [MODE/ESC]
Parameter edit mode =~ I o — 1
PH_O0O 1 1
l [MODE/ESC]
Positioning data edit mode i o ! I r
F’:::_ LiLs 1 C_ o o
l [MODE/ESC]
Test operation mode F _ ,L-I“L-I, ,l Y L’,C' ’L-’
[MODE/ESC]

Display 6-3

The value decreases by one (-1).
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6.2 Function List

In the parameter edit mode and the positioning data edit mode reference values can be checked and

changed.
Mode

Sub mode

Sub mode selection

Indication and entry example

Sequence mode

Sequence mode

Amplifier setting

Motor setting

mr
EH_LH_I !

“=PSof

ud 20

_CI _ ISIIS'C_I
=

Monitor mode

Feedback speed

Command speed

Command torque

Motor current

Peak torque

Effective torque

Feedback position

Command position

Position deviation

Command pulse
frequency

Feedback cumulative
pulse

Command
cumulative pulse

LS-Z pulse

Load inertia ratio

DC link voltage (max.)

Sn_00 520 1- 1
an_U0 1 6000
an_LUlc -&000
an_ 004 -0
an_0U0Y - 30
an_L0U5S -0
or_ LU0 00
DI_I_II_IIII__I’ | H.CI”_:/':_/’_:/':_/
on_UU8| |HEY95549
on_U0Y| |HEY959549
an_ U0 |- 10000
DI_I_[II /1 HS’EIEIE’E/
CII_I_[II / H_CI’_C/_C/E’_C/

c
ori_ l'_l' II_:/
l_/
5

N wiminin
onr_ l_l' / - LIILI{LII
I~ 1 I~
crir_ o1 e
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Sub mode selection

Indication and entry example

Monitor mode

DC link voltage (min.)

VREF input voltage

TREF input voltage

Input signal

Output signal

OL thermal value

Braking resistor thermal
value

Power (w)

Motor temperature

Overshoot unit amount

an_U 16 Ll
an_U 11 - 0
DI‘I_I'__I' /E/ - I'l'_ II_II
EII‘I_[I' I”:/
cr_ LIC’L
CII_I_ICII_ /
cr_ I_IC’C'
or_ l_ICl_/
an_Ld4Y

cri_ LIC’q

H9559549

ing ti 1Hrrnr

Settling time or_ LIEIE LI

[y | 111

Resonance frequency 1 Cir_ L / UL L

rri

Resonance frequency 2 ar_ L CI EI III_III_II L II

i ' ' ~ 1 mnrn
Station number mode Station number display Hn Ll El LiLd |
Maintenance mode  Alarm at present E r_ EIE' II ,q/_ -— Dl’_ II
Alarm history E m_ LI_”EICI EI I{ P H

Warning at present E r_ L_/’L_II_:/ E r I II
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Mode Sub mode

Sub mode selection

Indication and entry example

Total time main power
supply

Total time - control power
supply

Maintenance mode

Motor running time

En_L0Y

En_LUS

En_LUE

Parameter edit mode Parameter page 1
Parameter page 2

Parameter page 3

ll:l_ miry
L ey A Ay |

FAR_O0Z
PH_GOH

Positioning data edit mode

Positioning status

Target position

Rotation speed

Stand still timer

M code

Acceleration time

Deceleration time

[ | 1 N |
[ I | oo _ o
I R b A B | e
[ I I B YNNI ININ]
[ Y iy B R | ImInInInini

o N B | NN INYNTN]

[ B i B B | 11
Tl iy I Y B | i
[ Y i B B ~— -
] ] 1 1~ 1

[ Y B B |

T I B B |
[ | 71
o 1
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Sub mode selection

Indication and entry example

Test operation mode

Manual operation
Position preset
Homing

Automatic operation
Alarm reset

Alarm history
initialization
Parameter initialization
Positioning data
initialization

Auto offset adjustment

Z-phase offset
adjustment

Auto tuning gain

Easy tuning

Profile operation

Sequence test mode

Teaching

/: I_ ICIIEII I’ LIIDICI
Fr_O0Z2| |\PrESEE
Fa_0O0F arl

T
Fr_ LUl

Iq l'_llb o

Fr_U05

HL ~&E

FR_OOG| |HL 1
FI‘I_I_I—I'L—II _I' IDIC/ 111
Fr_L00 Fao 11

ICI_I i

HdoFFE

oo
Fn_0 1| |EnoFFE
FH_L_/ {1 /:/bb'u'l‘ll_c
Fn_0 1| | EHSY !
Frn_U 14 Ptn
Frn_U 14| |GEYHESE
FI‘I_EI’ II_CI bEIC/EH

Function List 6-7
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6.3 Sequence Mode

In the sequence mode, the state of the servo amplifier and amplifier setting are displayed.

Press the [MODE/ESC] key until [5/7_ /_'7/_7/‘/] is displayed, and press and hold the [SET/SHIFT] key
for at least one second to show data.

5”_ l,_-lll’_-ll ! : Sequence mode
SA_002 : Amplifier setting
=

5,_' _ [l’[/ : Motor setting

Key notation
In this chapter, keypad keys may be simply described as shown below.

e [MODE/ESC] key

—— When using as a [MODE] key: MODE
@ When using as an [ESC] key: ESC
e [SET/SHIFT] key

When using as a [SET] key: SET (for at least one second)
When using as a [SHIFT] key: SHIFT

(1) Sequence mode

The status of the output signal of the servo amplifier and operation status are displayed.

SET (1 sec. or over)

L 71
i

T '
1171 _ LI

- - :”:’ -
ESC

-

Zero speed In-position

Specd coinidence [ gI— ¥ - — -
~ - - '7 /—
b So

Ready

Zero deviation Forced stop detection

6-8 Sequence Mode
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Indication Cn?gctjrgl Name Description
- :PS F Servo off The motor is not turned on.
(=) The servomotor has no driving force.
_- -P SDI'I Servo on The servomotor is ready to rotate.
-- P r Manual .
_- LIIDI_I operation Manual feed rotation state
-= Pulse train operation During pulse input operation
- PP n E,‘;,‘;ig'{i’g‘n‘;"mma”d (During operation according to position command sent over SX)
_- - F’,qf_/b Positioning Positioning is being executed.
_- :POI- G i%i':'rgr Homing Homing is being executed.
_- - P ,nb Ln;;?i'gg?ng Interrupt positioning is being executed.
_- :F’Pob +OT The positive over-travel signal is being detected.
_- - Pnob -OT The negative over-travel signal is being detected.
_- - P - n/_-/ itz r;) speed Stopped at zero speed due to forced stop signal
== ] In undervoltage. For details, see the pages about
= P- Ltu InLV undervoltage on 7-7 and 7-10.
- - The motor is not turned on.
-’-'SUF Servo off The servomotor has no driving force.
-z N S on Servo on The servomotor is ready to rotate.
- = n LI'D [_-, Ic\>/|paenr:‘ftﬂilon Manual feed rotation state
_- :,-'Ffob fgﬁ?gl +0T The positive over-travel signal is being detected.
_- :nnob -OT The negative over-travel signal is being detected.
_- :n_ ,-“’_-/ zgg speed Stopped at zero speed due to forced stop signal
-= ) In LV In undervoltage. For details, see the pages about
- N_Lu undervoltage on 7-7 and 7-10.
== F Servo off The motor is not turned on.
-b 50 The servomotor has no driving force.
T = b 5 on T Servo on The servomotor is ready to rotate.
- orque
- = control
_ - b LI'D G g/l;erlgzlon Manual feed rotation state
- :L_- l'_ u In LV In undervoltage. For details, see the pages about

undervoltage on 7-7 and 7-10.

Hint When the servo amplifier power is turned on, "sequence mode operation mode" is shown.

The indication contents at power-on can be changed with parameter PA2_77.

Sequence Mode
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R Initial display Reference Initial display
0 5,—, _ gﬂ ! | Sequence mode 19 an._ l’_-ll ,’5’ Input signals
1 on._ l’_-lll’_-ll ]| | Feedback speed 20 onn_ HEU Output signals
> [on_002] ™ 2 [on 02 1] ™
° on 003 aae 2 [an_022] s
4 on_ l’_-lll’_-ll '—[ Motor current 23 on_ II_-IIC-lE' Power (W)
5 on_ II_-IIII_-IIE' Peak torque 24 on_0c24 tl\(ﬂa(rz:ggrature
6 ||arm_008& || Efecve torque 25 | gn_ 025 | oyershotunt
7 an_ 007 Essi‘fiszk 26 || an_026 || setingtime
¢ lon_ 008 seion 27 |an_02 1| freqency
o |[an_009) i s [on. 008 T
10 on._ l’_-ll I'l’_-ll ggg:gr?gf pulse 40 F[,—, _ l’_-lll’_-ll ] | | Station No
1 on_ g 1 Ejri(itl):t?\ll(e pulse 41 En_ gﬂ /| | Alarm at present
12 on_ g "EI SL?r;nLTaiir:/i pulse 42 En - gﬂE Alarm history
13 lan_0 13| Lszpuse s \EA_O03 \Fﬁ\::;gi:tg at
14 on._ l’_-ll JY | | Load inertia ratio 44 E,—, _ l’_-lll’_-l”'/ -Fl)—g\t:é:izfggfin
5 lon O 15] me o |[En_005] o™
16 on._ l’_-ll IIE (Drrir:")]k voltage 46 E " 505 1\i/ln(1J;or running
v [on.O17)
o [on.0/8) 15
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(2) Amplifier setting

The servo amplifier control function, interface format and capacity are displayed.

SET
(1 sec. or over)

Sn_ 002 |— = |ud 201

VAN

1st digit 2nd digit 3rd 4th to 6th digits

Indication| Control function| Indication | Connection format |  digit Indication Capacity
Speed control DI/DO 0.2 [kwW]

[N | standard l (20 x 10"
2.0 [kW]

5 SXbus cie | wxo

(3) Motor setting
The type of servomotor connected to the servo amplifier, capacity and encode type are displayed.

SET
(1 sec. or over)

S5n_ 004 ——= 520 1- 7

1st digit 2nd to 4th digits 5th 6th diait

“

Indication |  Motor profile Indication Capacitv digit |Indication Encoder type

5 Slim EU / (gbzik:/(\)q) - E 18bit-ABS
c | o 202 | KN 7
[

20bit-INC

Sequence Mode 6-11
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6.4 Monitor Mode

In the monitor mode, the servomotor rotation speed, cumulative input pulse and so on are displayed.

Press the [MODE/ESC] key until [c 71— /_7/_7/"] is displayed, and press and hold the [SET/SHIFT] key

for at least one second to display data.
iy 1

cr_ i 1 Feedback speed onr_ (_/ /I / : I:)itlesd:ack cumulative an._ /IC-’ // : OL thermal value
4/_//4/_//8 : Command speed cnr._ L/ /IC-/ : Command cumulative 103 . . .
. __/ . } :/ ' Lpsu_lze | anr_ /C_’L- : %:EEQ resistance thermal
O _ il 3 : Command torque onr_ l_/ = : pulse I/C’:/ : Power (W)
ar_ l/_-l/l/_-l/"/ : Motor current an._ L/ /Y :Load inertia ratio or_ l_/C’ Y - Motor temperature
an /-I/l/_-l/_c' : Peak torque an_ L/ /I-C' - DC link voltage (max.) or_ /_/c’ = : Overshoot unit amount
ar_ l/_-l/l/_-llb- : Effective torque anr_ I /45 : DC link voltage (min.) an._ L/C’L_' - Settling time
anr_ ‘/-'/l/_-l/ -/ - Feedback position on._ l_-/ ! -l/ : VREF input voltage an._ /L‘/lc‘/ ‘// . Resonance frequency 1
ar_ I/_-I/I/_-I//_:/ : Command position anr._ L/ /45’ : TREF input voltage an. 0851  Resonance frequency 2
or._ l/_-l/l/_-l/_c'/ : Position deviation an_ L/ /“-:/ * Input signal
ar_ l/_-l/ I/ll_-ll : ?r%r:tlir;?/ pulse an._ C-j -l/ : Output signal

(1) Feedback speed (displayed digits: signed four digits)
Current rotation speed of servomotor.
The correct value is displayed even if the load (mechanical system) rotates the motor.
The speed is displayed in r/min and a negative sign is attached for reverse rotation (clockwise

rotation when viewed against the motor shaft).

SET (1 sec. or over)

1 e 1 r
aon_ 00— | -5000

ESC

(2) Command speed (displayed digits: signed four digits)
Current speed command issued to the servomotor. The command speed is given in a speed
command voltage, multi-step speed, pulse or similar. The speed is displayed in [r/min] and a
negative sign is attached for reverse rotation (clockwise rotation when viewed against the motor

shaft).
’_ SET (1 sec. or over) ,_ ,_ ,_
11 - 1"iri
on_ l_ll_lC' — Ell_ll_l (M)

(3) Command torque (displayed digits: signed three digits)
Average torque issued from the servo amplifier to the servomotor; the torque is displayed in
percent [%] to the rated torque. The range from 0 [%] to the maximum torque is displayed in
increments of 1 [%]. In case of a negative average torque, a negative sign is attached to the most

significant digit.
SET (1 sec. or over)
| —
C’ ’_' l_ll_ __/ 4T __/l_l Ll
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Motor current (displayed digits: signed three digits)

Current flowing through the servomotor; the current is displayed in percent [%] to the rated current.
The range from 0 [%] to the maximum current is displayed in increments of 1 [%]. In case of a
negative motor current, a negative sign is attached to the most significant digit.

SET (1 sec. or over)

g =TTy
on_UUY | —— =

Peak torque (displayed digits: signed three digits)

Peak torque value of the servomotor at every two seconds; the torque is displayed in percent [%]
to the rated torque.

The range from 0 [%] to the maximum torque is displayed in increments of 1 [%]. In case of a
negative peak torque, a negative sign is attached to the most significant digit.

SET (1 sec. or over)
rri - i

Effective torque (displayed digits: signed three digits)
The load ratio of the servomotor; displayed in percent [%] to the rated torque.
The range from 0 [%] to the maximum torque is displayed in increments of 1 [%].

SET (1 sec. or over)
_— >

on U0G| ——

ESC

200

Feedback position (displayed digits: signed 10 digits)

The rotation amount of the servomotor is displayed in the unit amount after correction with an
electronic gear. If the electronic gear is unused, the data indicates the exact rotation amount of the
motor shaft encoder (1048576 pulses/revolution for the 20-bit serial encoder).

In case of a negative feedback position, "H" or "L" and a negative sign alternate at the most
significant digit.

SET (1 sec. or over)

on_ 007 ——|H99994

ESC Press the SHIFT key to alternate

i T between high order and low order

L 99999 five digits.

Monitor Mode 6-13
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(8) Command position (displayed digits: signed 10 digits)
The position of the servomotor controlled by the servo amplifier is displayed in the unit amount
after correction with an electronic gear. If the operation command is turned off and the load
(mechanical system) rotates the motor after the target position is reached, the position is not
correct. For indication, refer to "(7) Feedback position."
In case of a negative command position, "H" or "L" and a negative sign alternate at the most
significant digit.

SET (1 sec. or over)

on_O0H) ——|H999549

i T between the high order and low

L 995’5”:_/ order five digits.

(9) Position deviation (displayed digits: signed 10 digits)
The difference between the command position and feedback position is displayed. The deviation
amount is in encoder pulses.
For the indication, refer to "(7) Feedback position."
In case of a negative position deviation, "H" or "L" and a negative sign alternate at the most
significant digit.

SET (1 sec. or over)

on_ 009 ——|H8595488

L T between the high order and low

,L 5”:_/':_/5,5’ order five digits.

(10) Command pulse frequency (displayed digits: signed five digits)
The pulse frequency supplied to the pulse input terminal is displayed. The value is displayed in
0.1 [kHZz].
The displaying range is from -1000.0 [kHZz] to 1000.0 [kHZz].

SET (1 sec. or over)

] ey aTalals
on_U U|—— |- [00UU

ESC

6-14 Monitor Mode
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(11) Feedback cumulative pulse (displayed digits: signed 10 digits)
The cumulative pulses of servomotor rotation amount are displayed in encoder pulses (1048576
pulses per revolution). Reverse rotation decreases the cumulative value. Even if the load
(mechanical system) rotates the motor, the correct value is displayed. For the indication, refer to
"(7) Feedback position."

SET (1 sec. or over)

on_0 ! l|—— |H999949

ESC Press the SHIFT key to alternate
L T between the high order and low

'l_ 99999 order five digits.

Hint Press and hold the [A] and [v] keys simultaneously for at least one second to reset the
feedback cumulative pulses.

(12) Command cumulative pulse (displayed digits: signed 10 digits)
The number of pulses supplied to the pulse input terminal is displayed. The cumulative value
increases upon forward direction pulses, while it decreases upon reverse direction pulses. With
two signals at A/B phase pulse, each edge is counted (multiple of four). The count increases upon
B-phase advance. B
For the indication, refer to "(7) Feedback position."

SET (1 sec. or over)

on_U Id|——|H555598

ESC

Press the SHIFT key to alternate
L T between the high order and low

,L 99999 order five digits.

Hint Press and hold the [A] and [v] keys simultaneously for at least one second to reset the
command cumulative pulses.

(13) LS-Z pulse (displayed digits: unsigned seven digits)
The number of pulses in a homing counted since the home position LS signal is turned off until the
Z-phase of the encoder of the servomotor is detected is displayed. The indication is updated every
time homing is performed. Because the value is in the homing direction, no negative sign is
attached.
o Displayed only if the Z-phase is enabled.

SET (1 sec. or over)

on U 1d|——|H 1

ESC

Press the SHIFT key to alternate
L T between the high order and low
order five digits.
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(14) Load inertia ratio (displayed digits: unsigned four digits)
The load inertia ratio recognized by the servo amplifier without relations to parameter PA1_13
(tuning mode selection) is displayed. The value is displayed in a multiple (in 0.1 increments) to the
inertia of the servomotor itself.
The displaying range is from 0.0 to 300.0 times.

(Load inertia recognized by servo amplifier)

(Load inertia ratio) = . -
(Inertia of servomotor itself)

SET (1 sec. or over)

r s =1 sl
on_U 49— UL

(15) DC link voltage (max.) (displayed digits: unsigned three digits)
The DC link voltage (max.) of the servo amplifier at every two seconds is displayed.
The displaying range is from 0 [V] to 500 [V].

SET (1 sec. or over)

I~ —_— 11

@t If the DC link voltage (max.) exceeds 390 [V] during operation, an external braking resistor
is necessary. "HV" (overvoltage) is detected at 420 [V].

(16) DC link voltage (min.) (displayed digits: unsigned three digits)
The DC link voltage (min.) of the servo amplifier at every two seconds is displayed.
The displaying range is from 0 [V] to 500 [V].

SET (1 sec. or over)

on U 16| ——

ESC

i

Hint |"LV" (under-voltage) is detected at 200 [V].

(17) VREF input voltage (displayed digits: signed four digits)
The input voltage of the analog input terminal [VREF] is displayed in 0.01 [V]. The negative sign
indicates a negative voltage.
The displaying range is from -10.50 [V] to 10.50 [V].

SET (1 sec. or over)
n 1| ——" — mrrnr
orn_u i || «—— [Ny NyN]

ESC
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(18) TREF input voltage (displayed digits: signed four digits)
The input voltage of the analog input terminal [TREF] is displayed in 0.01 [V]. The negative sign
indicates a negative voltage.

The displaying range is from -10.50 [V] to 10.50 [V].
SET (1 sec. or over) ,-
o EI B — - mrir
cr_ oo !

— (AN

(19) Input signals
The ON/OFF status of sequence input signals supplied to the servo amplifier is displayed.

The corresponding LED lights up when the input signal is turned on.

CONT20+ = » = =+ = = = = - CONT11

SET (1 sec. or over)
r i —> I 1
orn_u 15'4— I NININININ

ESC

CONT10 = = = = = = = = = - - CONT1
: Press the SHIFT key to alternate
. The number of sequence input l between the high order and low
@t signals varies according to the order five digits.
type of the servo amplifier.
CONQ ........... CONT31
H NI I I
NI NI
CONT30 - = = = = = = = = = = CONT21
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(20) Output signals
The ON/OFF status of sequence output signals issued by the servo amplifier is displayed.
The corresponding LED lights up when the output signal is turned on.

SET (1 sec. or over)

1 Jr B NININININ
I:II_I_I_ICII_I PR N NI I

ESC
— | The number of sequence output OUT10 - = » = mx e e e e OuT 1
@nt signals varies according to the Press the SHIFT key to alternate
type of the servo amplifier. between the high order and low
l T order five digits.

(21) OL thermal value (displayed digits: unsigned three digits)
The load ratio to the load alarm level is displayed in percent. An overload alarm is caused if this
value reaches 100. The minimum increment is 1 [%]. The displaying range is from 0 [%] to 100 [%].

SET (1 sec. or over)

1 7 1iri
CII'I_LI'C'/ «—— NN

ESC

(22) Braking resistor thermal value (displayed digits: unsigned three digits)
The regeneration load ratio to the braking resistor overheat alarm level is displayed in percent. A
braking resistor overheat alarm is caused if this value is 100. The regeneration load ratio is
calculated for 0.4 [kW] or larger motor capacities if PA2_65 (braking resistor selection) is set at 1
(internal resistor).
The minimum increment is 1 [%]. The displaying range is from 0 [%] to 100 [%].

SET (1 sec. or over)

aon_ldc2 | — 00

ESC
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(23) Power (w) (displayed digits: signed three digits)
The servomotor power (w) is displayed in percent [%] to the rating.
The data is displayed in the range from 0 [%] to 900 [%] in increments of 1 [%].

SET (1 sec. or over)

on_02d|——| -J00

ESC

(24) Motor temperature (displayed digits: unsigned three digits)
The servomotor temperature is displayed. The range from 0 [°C] to 120 [°C] is displayed in
increments of 1 [°C].

SET (1 sec. or over)

on_U2Y — i

ESC

(25) Overshoot unit amount (displayed digits: signed 10 digits)
The overshoot unit amount under position control is displayed. The data is displayed in the unit
amount after correction by the electronic gear.
If the overshoot unit amount is negative, "H" or "L" and a negative sign alternate at the most
significant digit.

SET (1 sec. or over)

on_{25 | —— |HY9949494

ESC

order five digits.

L 5595595

(26) Settling time (displayed digits: unsigned five digits)
The settling time under position control is displayed.
The displaying range is from 0 [ms] to 1000.0 [ms]. If the settling time exceeds 1000.0 [ms],
"1000.0 [ms] is displayed.

SET (1 sec. or over)

1 1rrnr
Qr_ LC’E — ]y

ESC

(27) Resonance frequency 1 (displayed digits: unsigned four digits)
The resonance frequency recognized by the servo amplifier is displayed.
The displaying range is from 100 [Hz] to 2000 [Hz]. If no resonance is detected, "4000 [Hz]" is
displayed.

SET (1 sec. or over)

i
on_0d 1| «—— Ll

ESC

Monitor Mode 6-19
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(28) Resonance frequency 2 (displayed digits: unsigned four digits)
The resonance frequency recognized by the servo amplifier is displayed.
The displaying range is from 100 [Hz] to 2000 [Hz]. If no resonance is detected, "4000 [Hz]" is
displayed.

SET (1 sec. or over)

on_UcdH|——— i

ESC

rrr
l_ll_

6.5 Station No Mode

In the station no mode, the station no of the servo amplifier is displayed and a new station no can be
entered. -

Press the [MODE/ESC] key until [E’,-,_ UUH] is displayed, and press and hold the [SET/SHIFT] key for
at least one second to display data.

E Hr_00A : Station no

[ =1
— ,_, '_, / SET (1 sec. or over) —— ,_, ,_, / 11 ri_r 1
Hl_'_l_ll_l ] TH oier o f
Communication time over
ALty

[ N Y v -

H UUY H 004

o Press the SHIFT key to e Parameter PA2_72 is
move among digits. updated.
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6.6 Maintenance Mode

In the maintenance mode, detected alarms, total time - main power supply and so on are displayed.
Press the [MODE/ESC] key until [En- ’u’f/m] is displayed and press and hold the [SET/SHIFT] key for
at least one second to display data.

- =1 - InTN] . .

En_ UL 1 : Alarm at present En_LUY  : Total time - main power supply
En_002 : Aarm history En_005 :Total time - control power supply
Ern_003 :Waming atpresent  En_ 005 : Motor running time

(1) Alarm at present
The alarm detected currently is displayed in a code.

e If an alarm is detected, the status indication LED blinks. After an alarm reset, indication
changes to . Use [En- E’E’E’] to display the history.
After an alarm is detected, the following is displayed automatically. Supplementary data to the

alarm can be displayed, too.

SET
(1 sec. or over)
—_—>

NI 1 1
EI‘I_I_/I_/ / <—lql_ QL /

ESC

SET (1 sec. or over)

F’E’S’S’S’S’ (Total time-main power supply)
q q q q q (Total time-control power supply)
q q q q (Motor running time)

rnr
LiL (Feedback speed)

1 (Feedback speed before five min)

[N 1
o LIl L (Command speed)
b - ___'IEIEI (Command torque)
A LT Y winly
111
, - __/l_l L (Motor current)

=Iuln, -
' S (Effective torque)

1 i
LI LiLi (DC link voltage)

E IIEI __’ll_’l q (EC error counts)
H q C/qq q (Command position H)
q q q q q (Command position L)

]

L

q IDQCI A (Sequence mode)
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B Alarm indication

Order Indication Name Order Indication Name
-— - —_ |
1 cc i Overcurrent 1 16 Im B C’ Overload 2
- _ 1 Main power
2 ocC CI Overcurrent 2 17 Lo F’ undervoltage
- - | | Internal braking resistor
3 I 5 Overspeed 18 r H I | overheat

Control power

=1 — = | External braking resistor
L L1 LC | undervoltage /_HC, overheat

-— Hl_l Overvoltage 20 -r Hj Braking transistor error

- o F Deviation overflow

-— Eb / Encoder trouble 1 21

-— Et E’ Encoder trouble 2 22 -— E’H Amplifier overheat

-— L- t Circuit trouble 23

-— E H Encoder overheat

-— / / Absolute data Lost 1

-— C/E Memory Error 24

-— F b Fuse Broken 25

S J B
C/ L C’ Absolute data Lost 2

0| DD 0| 0|D(D(D(D|D|D|D(D(o

1 -— C E Motor Combination Error 26 -— C/ll_ —/ Absolute data Lost 3
Braking transistor E, .
12 & H overheat 27 F Multi-turn data over flow
13 - E l: Err;gcr)der S 28 -_— ,E Initial Error
CONT (control signal) — | Command Pulse
b C b E Error 2 H/_ Frequency Error

0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| D|0|0

- / /
oL i Overload 1

e The alarm is automatically displayed upon detection.
o [f an alarm is detected, indication blinks quickly (at 0.5-second intervals) (when
compared with regular blinks at 1-second intervals).
- e The alarm can be reset even in the test operation mode.
(Hmt o When an alarm is displayed, press and hold the [A] and [v] keys simultaneously for at
least one second to reset the alarm.

o After an alarm reset, indication changes to _

Next, initial display is automatically restored.
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(2) Alarm history
Up to 20 past alarms can be displayed.
Press the [A] or [Vv] key to scroll in the history.

SET SET
P— (1 sec. or over) (1 sec. or over)

En_Ulc2 qu/__/ I ~H— P9994549
At ALtV
Acllal ! 5 PSan

J

Detected history number ("1" indicates Alarm code (Refer to (2).)
the latest alarm, and "20" the earliest.)

Hint |The history can be cleared in the test operation mode [F - {15,

(3) Warning at present
Warnings in the ABS battery, main circuit capacitors and cooling fan are displayed.

"0" indicates no warning, and "1" indicates a warning.

SET
(1 sec. or over)

En_ UUF|—EFL T

ESC

Cooling fan life warning Battery warning

Main circuit capacitor life

(4) Total time - main power supply
The cumulative time of turning the main power (L1, L2 and L3) on is displayed.
The displaying range is from 0 [h] to 9999 [h].

SET
(1 sec. or over)

E’_'— l,_-I”L-I,L/ . ,CI ,L-’,E',L-’,E/ (5 minutes 9 seconds)

ESC

lAfter 1 hour (59 minutes 59 seconds or later)

/_I E/ l__/ E/ E/ E/ (9999 hours)
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(5) Total time - control power supply
The cumulative time of turning the control power (L1C and L2C) on is displayed.
The displaying range is from 0 [h] to 9999 [h].

SET
— -— = e (1 sec. or over) - am e e
1111 e i
b,—,_ LIl l_—' — C .l_ll__'.l_l l——/ (5 minutes 9 seconds)
l After 1 hour (59 minutes 59 seconds or later)
l: l:/ l:/ l:/ l:/ l:/ (9999 hours)

(6) Motor running time
The cumulative time of turning the servomotor on is displayed.
The displaying range is from 0 [h] to 9999 [h].

SET
— - e e (1 sec. or over) - e e e
1111 - rie (5 minutes 9 seconds)
E mn_ l_ll_lb — 10 .l_ll__l.l_l '_'/
l After 1 hour (59 minutes 59 seconds or later)

O l__/l__/l__/l__/ l__/ (9999 hours)
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Parameters can be edited in the parameter edit mode.
Press the [MODE/ESC] key until [PH_ Lil/n] is displayed and press and hold the [SET/SHIFT] key for at
least one second to select parameter editing.
After selecting parameter editing, press the [A] or [v] key to select the number of the desired parameter

to be edited.

Press and hold the [SET/SHIFT] key for at least one second to edit the data.

(1) Parameter page 1

: Parameter page 1
: Parameter page 2
: Parameter page 3

On parameter page 1, relatively frequently used parameters are registered. Changes in most

parameters are reflected on the servo amplifier and servomotor operation immediately.

- mrn o
Iulq_ [y

(2) Parameter page 2

SET

(1 sec. or over)

«—
ESC

SET
(1 sec. or over)

«——
ESC

I
L

On parameter page 2, parameters related to system setting such as the homing functions are
registered. Changes in parameters become enabled after the power is turned off then on again.

FH_LLC

(1 sec. or over)
—_— P

(3) Parameter page 3

SET

<—
ESC

FPHZ 01

ALty

FHZ 94

SET
(1 sec. or over)

<—
ESC

I
L/

On parameter page 3, parameters related to system setting such as sequence I/O terminals are
registered. Changes in parameters become enabled after the power is turned off then on again.

FA_U0A

SET

(1 sec. or over)

—
ESC

FHA 01

ALty

FH4 949

SET
(1 sec. or over)

<—
ESC

Parameter Edit Mode
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Indication and editing

The parameter indication and editing methods are described below.

+ Value indication

<Unsigned parameter with six or less digits>
Unsigned values with six or less digits are displayed in the exact value.

=

To indicate the number of digits of the value explicitly, digits other than those that can be entered
are also displayed.

Example shown on the left indicates a two-digit value.

<Signed parameter with six or less digits>

Signed value with six or less digits has a negative sign at the left end and the value is displayed in
the remaining digits in the exact value. In case of a six-digit number, the negative sign at the left
end and the most significant digit alternate.

—rir
Ny

<Unsigned parameter with seven to ten digits>
"H" is displayed at the left end for the high order five digits.

"L" is displayed at the left end for the low order five digits.

High order five digits
H icdad495

<Signed parameter with seven to 10 digits>

"H" is displayed at the left end of a positive high order five digits, while "-" and "H" alternate in case
of a negative high order five digits.

"L" is displayed at the left end for the low order five digits.

Low order five digits

L& 16590

SHIFT

4
A 4

In case of positive value
High order five digits

Low order five digits

H l':/l_/l;A SHIFT 1 /1 E'I'C/I—l
ICI By [ L IH 1o
In case of negative value
High order five digits Low order five digits
SHIFT <1111

y

- 12345

6-26 Parameter Edit Mode
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Value editing
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When a parameter is loaded, the units digit (rightmost digit) blinks (for parameters consisting of
high and low orders, the high order data is displayed). The blinking digit can be edited (the digit
blinks at about 1-second intervals). Press the [A] or [v] key to change the value.

Even if "9" changes to "0," no carry-over occurs (the higher order number does not change).
Similarly, the higher order number does not change when "0" changes to "9."

E'E/ S0
C'HU:'_:

Press the [A] key at the tens digit to increase "9."

The tens digit changes to "0" but no change occurs to the higher
order number.

Press the [SET/SHIFT] key to shift the digit to be edited. The shifting order is from (1) to (10).

+ H side (High order five digits) + L side (Low order five digits)

H 12345

(1) (2) (3) (4) (5)

Settling the value

= {{ 61690

(6) (7) (8) (9) (10)

Press and hold the [SET/SHIFT] key for at least one second to settle the value. All digits blink three
times. The settled value remains. (The value blinks at about 0.5-second intervals when it is

settled.)

Press the [MODE/ESC] key to return to the parameter number selection screen.

Value out of range

Values out of the allowable setting range can be entered as far as the number of digits allows.

[Example] In case of parameter PA1_7, you can enter in the range from 0 to 9999999 (setting
range: 1 to 4194304). However, the value out of the permissible setting range is not
reflected on the parameter (NG indication is caused).
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B An example of editing operation

Change parameter PA1_7 (denominator of electronic gear) to100000.

Key operation

Remarks
- An example of indication in sequence mode
(]
i
[MODE] 5 _ oe Return to mode selection.
[MODE] ,D IL-'”L-II ,’ Select the parameter editing mode.
[SET] (1 sec. or over) II:I/_-/ II ,L-II II The parameter number is displayed.
[A] ID ’q, 1 I Select
parameter PA1 7.
[ A |
The set data of PA1_7 is displayed. The most
[SET] (1 sec. orover) | 4 1 significant digit of the high order five digits blinks (the
I o1 high order two digits of default value "1" is
X displayed).
Blink
ILIl Uil Shift to the desired editing digit.
4
Blink
[A] /J 1 1 Increase the value to "1."
[} [ '
4
Blink
[SET] ,L IL-I”LIHL-IHL-II II Show the low order five digits.
A
Blink
[SET] IL IL-I mrr Shift to the desired editing digit.
(NN
4
Blink
A NININININ "0."
[V] L UL L Change the value to "0.
4
Blink
N — v~
I mrrrr Settle the new value.
[SET] (1 sec. or over) (I NININININ]
~ N
,L IL-IHL-IHL-I”L-'”L-II After being settled, the value remains.
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6.8 Positioning Data Edit Mode

In the positioning edit mode, you can edit positioning status, target position, rotation speed, stand still

timer, M code, and acceleration and deceleration time.

-
-

: Positioning status
: Target position

: Rotation speed

: Stand still timer

: M code

: Acceleration time
: Deceleration time

- ~I~
~
I~
-
J
T
J

T
o
a
J

~
o~

-~
~LI
[N}
-
o
<
o
1 i
~ i~
i
<o

-

!
L

-

L]
1
<

— e
~
'N
J
~
J

-
Ih
=
<
1
-
1 LT

-
<
A
<
<
<
<
<

-
[
1
1
L

-

I~
Z
J
T
J

[Example]
The following shows the example with address 1 selected. (For how to edit, refer to "Indication and editing"

on page 6-26 (only for (2) to (5)).

(1) Positioning status
Set data relevant to the positioning data.

SET SET
(1 sec. or over) (1 sec. or over)
ri | —— 11 > 1 1 /
IC’D_I_ILI ! <—IDCI__I_I l |« — IC’CILI 1_ 1
ESC
SET
A LT \4 (1 sec. or over) L T EsC
/ I 7117 I_ I
ID O_ _ I_CI Lo _
1st digit 3rd and 4th digits 6th digit
Indication C;Z{Esgd Indication nfg?e Indication|  M-code
lq ABS ICIIEI desiglr:)ation ll__/ Disable
I INC Continuous I, O;:;ﬂﬁst
cE o | ] S,

e How to edit positioning status

\\ : // SET \\ : //\\ : // SET \ I / SET
» EI nrror — EI nrhor— EI rrr
Ll _ L —Lici_ u Lo L
AN - A LT v A\ ILI\TI IV /\ LT V AN/
o ol g 7 ] rr
I _ Lll_ L lq_ co_ L —uu_ 1
* Determined by SET (1 sec. or over) A T \Y/ A L T .
lq \ILEA) I—I I_I I_I Y -
-CC_u R A ) I
* Determined by SET (1 sec. or over) * Determined by SET (1 sec. or over)
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(2) Target position
Set the target position of the motor. The setting value range is from -2000000 to 2000000 in
increments of 1.
Set the target position of the servomotor for ABS command method, and set the incremental value

for INC.
SET SET
(1 sec. or over) (1 sec. or over)
rnri | ——- I~ Il 1 ]
ICICI_I_II_II<—F’CI__I_II<— IDCILI I_ |
ESC ESC
Aty Aty

IDCI__ /_CI IDEHCI’ II_E’

SET
(1 sec. or over)i T ESC

mrrrr
voioou

SHIFTL tsuiFT

I mrrirr

L uooooun
(3) Rotation speed

Set the travel speed to the motor target position. Use the motor shaft rotation speed for the setting
value. The setting value range is from 0.01 to 6000 [r/min] in increments of 0.01.

Note that the setting speed is not the machine travel speed.

SET SET
(1 sec. or over) (1 sec. or over)
Po 00 1| ——Pa__U1|—— |Palil_ |
ESC ESC
Aty Aty
Fa__ 15 Fal i_d
(1 seflﬂ-over) LT ESC
i o
voaouinr o
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(4) Stand still timer
Set the stop time after the motor has reached the target position. The setting value range is from
0.00 to 655.35 [s] in increments of 0.01.
After the stop time has elapsed, the sequence output signal (in-position signal [INP]) turns on.

The decimal point position can be changed in the parameter PA2-42 (timer data decimal point

position).
SET SET
(1 sec. or over) (1 sec. or over)

Oo_ o | — O n ||— | O_0I /
r oo )\ e— 0 L ] | «e—mm | [ A R S |
ESC ESC

Aty Aty
] ! C/ oo
—0_ _ 15 (N |
SET
(1 sec. or over) LT
—rrry
Lo
(5) M code

The M code output by executing positioning data can be edited. The setting range is from 00 to FF

in hexadecimal. The minimum increment is 1.

The default value is FF.

Fo_U

SET SET
(1 sec. or over) (1 sec. or over)

ESC A L T v ESC A L T
Fa__ | Falll_§5

SET lT ESC
(1 sec. or over)

FF

~Se
-~

M

(6) Acceleration time
Set the motor acceleration time. The setting value range is from 0.0 [ms] to 99999.9 [ms] in
increments of 0.01 [ms].
The setting value is the time until the motor rotation speed reaches 2000 [r/min].

— —_— (1 500 ot over) — _ dsecstove) ——
/‘Il:l_l_/l_/ / 4—/"/_‘1__/_/ / «— /"CNI_/ /_ /
ESC A LT Vv ESC A LT v
Pa__ 15 Falll_b

SET T ESC
(1 sec. or over)

mrrrrr
Lo
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(7) Deceleration time
Set the motor deceleration time. The setting value range is from 0.0 [ms] to 99999.9 [ms] in

increments of 0.01 [ms].
The setting value is the time until the motor rotation speed reaches 2000 [r/min].

SET SET
— —— (1 sec. or over) — — (1 sec. or over) — —

i | ——» Il || ——> Lr_11 1 /

/_Il:i_l_ll_ll<—ll_’/__l__l_ll<— A I |
ESC ESC

Ty 1
7 _ 1C o_r o 7
ILlI_I__ IIJ Y |
(1 se(flf)-{over) LT ESC
e
L
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6.9 Test Operation Mode

In the test operation mode, you can operate keypad keys to rotate the servo amplifier or reset various
data. Press the [MODE/SET] key until [F- - {/{/n] is displayed, and press and hold the [SET/SHIFT]

key for at least one second to execute test operation.

Fr_00 ! :Manual operation Fr_00F : Positioning data initialization
Fn_ /_-//_-/'4_:' : Position preset /-n_ /_-//_-/'_-/ : Auto offset adjustment
Frn_ 003 : Homing Fr_0 I} :z-phase position adjustment
Frn_ 004 : Automatic operation Fr_O ! :Autotuning gain
FA_0085  :Aarmreset FA_0 |2 :Easytuning
I:/-,_ /_-/L-/E, : Alarm history initialization /-/'r_ 4'_-/ /':-/ : Profile operation
Fr_00 7  :Parameter initialization Fr_0 !4 :Sequence mode

IC/_,_ 'L-/' ///__‘, : Teaching

(1) Manual operation
The servomotor rotates while a keypad key is held down.
The rotation speed of the servomotor depends on the setting of parameter PA1_41.

SET *1
I—I I_I ! (1 sec. or over)I ! I— I_
Frn_ U0 — Lau no

ESC T i SET (1 sec. or over)
* Under position control

o Jol aPFPdals

Forward rotation indication
Changes in offline mode. \

PR anPdol

Reverse rotation indication

A 4

+ The servomotor keeps rotating while the [A] or [v] key is held down. - Under speed control

CIIDI‘H_I'D[I

=
arnmndol

[NG] is indicated while the servomotor rotates upon a sequence /O signal.
*1) Cause of NG indication

+ The S-ON and FWD/REV signals are turned on.

* The motor is during rotation.

CNO’[G The forced stop, external braking resistor overheat, *OT and free-run signals are enabled
even during test operation. Check these signals if test operation does not start.
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(2) Position preset
The command position and feedback position of the servomotor are reset to zero.

*1
{—
SET SET
R (1 sec. or over: (1 sec. or over) —
FH_EIIII_II TPI_ESEE ILID
End of resetting
ESC —
dant

*1) Cause of NG indication
+ The S-ON and FWD/REYV signals are turned on.

+ The motor is during rotation.

(3) Homing
Operate keypad keys to perform homing. The homing profile follows settings of parameters PA2_6
through PA2_18.
After homing complete, indication remains [dan£].
Press the [MODE/ESC] key to return to mode selection.

SET 1
(1 sec. or over)
_ rrnrmo|l—— I~ I~

ICII_I_II_I__II 0 Cir { I_Il_l}
ESC T i SET (1 sec. or over)
SET

I~ (1 sec. or over) I~
(] cr (.

ESC

dant

*1) Cause of NG indication
+ The S-ON and FWD/REYV signals are turned on.

+ The motor is during rotation.
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(4) Automatic operation
Operate keypad keys to perform automatic operation.
Positioning is executed according to registered positioning data.

*1

CHAPTER 6 KEYPAD

(2) Address selection

SET

indication

_____________________________

(1 sec. or over)

NN ~ 1
Fr_ 004 i
“ secs_'f;over) L T ESC - |(1) Offline indication
(1 sec. orover) | —
i oonie
lll_ItCl | HLl’_ L
ESC ! :
! E \ Changes in the i
| ffli de. i
Return to offline i | ° lfqmoo le_’| |i
by ESC | o o i
(3) In-process indication
Press SET to start. | e — pe=ansal
o 01 rogl
(== Ry
1P |
oo i
T or o1l
/i Oha L]
Changes during : AR
positioning operation. E r E
(The address in aua |
operation blinks.) ———— ——

CRUEL T

Aty

Aty

CALE 15
cAUELD

(4) Normally completed

Press ESC to
return to (2).

*1 If NG indication is shown, remove the cause of the fault and press the [MODE/ESC] key to

return to the offline state (2) .

<Cause of NG1 indication> - Offline switching impossible

+ The motor is during rotation. (Operation such as manual feed, homing is being executed.)

<Cause of NG2 indication> - Startup failure
+ The S-ON and FWD/REYV signals are turned on.

+ The motor is during rotation.

<Cause of NG2 indication> -Abnormality during operation

(Note

The forced stop, external braking resistor overheat, £OT and free-run signals are enabled

even during test operation. Check these signals if test operation does not start.

Test Operation Mode
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(5) Alarm reset
The alarm currently detected in the servo amplifier is reset.

SET SET
(1 sec. or over) (1 sec. or over)
rry D— / I~
Fn_ 005 <——AHL ~&E Lo
ESC End of resetting
ESC
donk

+ The servo amplifier is not reset from some alarms through alarm resetting. To reset these alarms,
turn the power off then on again.

B Alarms removed through alarm resetting B Alarms not removed through alarm resetting

Indication Name Indication Name
“oc / Overcurrent 1 - Eb / Encoder trouble 1
ol EI Overcurrent 2 - Eb C_’ Encoder trouble 2
-_— I 5 Overspeed -_— Iy t Circuit trouble
- /_ c S:c?é:?/lc)‘l)tgg:r - d E Memory Error

Overvoltage

-_— F b Fuse Broken

Braking transistor
overheat

H
H
H
H
H
H
Encoder Communication EI
H
A
H
H
H
H

-_— C E Motor Combination Error

!
L
!
L
!
L
)
L
)
L
)
L
1 CONT (control signal)
L~—C bE Error
!
L
!
L
!
L
!
L
!
L
[
L

|
=~ c|c
X<

C | eror
- / Overload 1 -r H 7’ Braking transistor error
oL _ Overload 2 - C/ll_ / Absolute data Lost 1
1 Main power — 11 | Absolute data Lost 2
[y undervoltage C/l_ CI psolute data Los
- | | Internal braking resistor — | —
r H I | overheat C/l_ j Absolute data Lost 3

- ElF Multi-turn data over flow
-_— /E Initial Error

- HC—, E\)/(;er;‘]r;aaltbraking resistor
- o F Deviation overflow
- HH Amplifier overheat
- E H Encoder overheat

— | Command Pulse

- Hl_ Frequency Error

RjRy R Ry Ry Ry Ry Ry R Ry R R R R R R
Cs TS TS TS TS s T || === r=|r=r=|r<|r-
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(6) Alarm history initialization
The history of detected alarms recorded in the servo amplifier is deleted. The alarm detection

CHAPTER 6 KEYPAD

history (alarm history) can be monitored with [E n - {/{12] in the sequence mode.

711
Ly EI

Fr_

SET
(1 sec. or over)

e
-«

SET
(1 sec. or over)

ESC

-
LG

End of initialization

ESC

donk

+ The alarm history is retained even after the power is turned off.

(7) Parameter initialization
Parameters are initialized.
After initializing parameters, be sure to turn the power off then on again.

-
[N

Fr_

SET
(1 sec. or over)

 —

<—
ESC

FH

1

!

*1

{

-
e

SET

(1 sec. or over)
.

*1) Cause of NG indication

+ The S-ON signal is turned on.
« Parameter PA2_74 (parameter write protection) is set at 1 (write protect).

(8) Positioning data initialization
All positioning data is reset to initial values.

After initializing, turn the power off then on again.

-
Fr_ Ll

SET

(1 sec. or over)

«——
ESC

Fo

1

1

-
Lo

End of initialization

ESC

dﬁnE

SET

(1 sec. or over)

ESC

dont

Test Operation Mode
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*1) Cause of NG indication
+ The S-ON signal is turned on.

« Parameter PA2_74 (parameter write protection) is set at 1 (write protect).

(9) Auto offset adjustment (only for RYTOOOO5-VV)

The current input voltage supplied at the analog speed command voltage input [VREF] terminal is

reset to 0 [V].

SET
(1 sec. or over)

Fn_ 009 )—

ESC

If both the X1 and X2 terminals of multi-step speed selection are turned off with the FWD (REV)
signal, the output shaft of the servomotor rotates according to the analog speed command voltage.

HdaoFFE

*1

-
e

SET
(1 sec. or over)

End of offsetting

ESC

-
Lo

d&nE

The output shaft of the servomotor may rotate at a small speed even if the speed command

voltage is 0 [V].

Use the "zero clamp function (parameter PA3_35)" when necessary.

Follow the procedure below to adjust the offset voltage.

[1] Supply 0 [V] to the [VREF] terminal. The operation command can be given or not given.

[2] Select [r': n_ 00 ’:7] at the keypad and press the [SET/SHIFT] key to automatically adjust the

offset.

[3] Turn the operation command [S-ON] signal on and check that the output shaft of the

servomotor does not rotate.

*1) Cause of NG indication

« Parameter PA2_75 (positioning data write protection) is set at 1 (write protected).

amplifier.

e Results of adjustment are stored in parameter PA3_32.

e According to variation in the ambient environment of the servo amplifier, offset
@ adjustment may become necessary. However, do not select if the host controller uses
the speed command voltage and division output pulse (feedback) to control the servo
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(10) Z-phase position offset
The current position is defined to be the Z-phase position. After the Z-phase offset is defined, the
distance between the current position and Z-phase is automatically entered in parameter PA1_12
(Z-phase offset). *1

-
—
SET

(1 sec. or over) SET

I—I / I—I _—»> (1 sec. or over) ~
’C rn_o 10| <—— b L
End of offsetting

ESC
ESC —
dont

M
3
0
T
T

*1) Cause of NG indication

+ Parameter PA2_74 (parameter write protection) is set at 1 (write protect).

+ The zero position (Z-phase) of the encoder is not established (immediately after the power is
turned on). In this case, turn the motor shaft two or more turns to establish the Z-phase.

(11) Auto tuning gain
Parameter PA1_15 (auto tuning gain 1) is updated at real time.

The data is reflected at real time merely through increase/decrease of data, different from regular
parameter entry (parameter PA1_15 is not updated if no operation is made; press the
[SET/SHIFT] key to register parameter PA1_15).

SET
(1 sec. or over)

Fra_U 11| HEEURE

ESC

i SET (1 sec. or over)
HEL iIc HEL iIc

Press the [A] or [v] key to Parameter PA1_15is
change the value. updated.

SET
(1 sec. or over)

*1) Cause of NG indication
+ Parameter PA2_74 (parameter write protection) is set at 1 (write protect).
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(12) Easy tuning

Operate the servomotor automatically and adjust the auto tuning gains automatically.

Best adjustment can be obtained according to the machine even if cables to the host control unit
are not connected.
The operation pattern includes two variations: slow running and easy tuning.
For details, refer to "CHAPTER 5 SERVO ADJUSTMENT."

Direction of rotation

Operation Travel Operation Acceleration | Deceleration Rotation Timer Ret
pattern name distance frequency time time speed Go path pealtjr:n
Slow running PA1_20 Once PA1_37 PA1_38 10r/min PA1_22 PA1_23

Max. 50 Automati- Automati-
Easy tuning PA1_20 ti ’ cally cally PA1_21 PA1_22 PA1_23
imes
calculated calculated

Press SET to start.

SET
(1 sec. or over)

—— EASY

ESC

(1) Select the operation pattern.

ALt v
ERS4HZ

e

Changes in the
tuning mode.

SET
(1 sec. or over)

ESC

(2) Offline indication

- [o @}l

Press MODE to
return to (2).

Press MODE to interrupt.

a StaF

*1) If NG indication is shown, remove the cause of the fault and press the [MODE/ESC] key to
return to the offline state (2).
<Cause of NG1 indication>

+ Parameter PA2_74 (parameter write protection) is set at 1 (write protect).

+ +OT, EMG, or external braking resistor overheat is detected.
+ Parameter PA1_13 (tuning mode) is other than 0 (auto tuning).
+ The power is not supplied to the main circuit.
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<Cause of NG2 indication>

+ 20T, EMG or external braking resistor overheat is detected in the middle (the free-run signal is
ignored).

+ The S-ON signal is turned off.

<Cause of NG3 indication>

+ The motor oscillates even if the auto tuning gain is "4" or less.

(13) Profile operation
Operate the servomotor continuously. Once started, reciprocal operation (depending on parameter
PA1_23) continues until operation is stopped.
Continuous operation is possible even if cables to the host control unit are not connected. Use this
mode to check the effective torque or for other purposes.

Operation Travel Operation | Acceleration | Deceleration Rotation Timer Ll cifen o roF\Eattion
pattern name distance frequency time time speed Go path ‘ ;atjr:n
Profile PA1 20 Endless PA1_37 PA1_38 PA1_21 PA1 22 PA1 23
operation
*1
SET |
— — p— (1 sec. or over) — I-I LI ]
o _/ /_l b
Fo_U 14— r
ESC =
SET i LICI
\ 4
Press the MODE key to stop -
profile operation. > D l—’b rm Offline
v (standby state)
/ SET
A 4
- o
Changes in the offline mode. Fi_ri_1i1_ . ) .
I During profile operation
lo %o | o
~li_1i_11i

*1) If NG indication is shown, remove the cause of the fault and press the [MODE/ESC] key to
restart the offline state.

<Cause of NG1 indication>

+ +OT, EMG or external braking resistor overheat is detected.

+ The power is not supplied to the main circuit.

<Cause of NG2 indication>

+ +OT, EMG or external braking resistor overheat is detected in the middle (the free-run signal is

ignored).
* The S-ON signal is turned off.
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(14) Sequence test mode
You can issue sequence output signals and show statuses without connecting the servomotor as if
the servomotor actually operates in response to sequence input signals.
Use this mode to check the program (sequence) of the host controller or similar.

— I
ILII_LI Il-l'

SET
(1 sec. or over) — o= =
E5E
4—
ESC -

*1) Cause of NG indication
+ The S-ON signal is turned on in advance.

SET (1 sec. or over)

SET

(1 sec. or over)

_______________________________

Chint

Status indication LED (orange)

e The orange status indication LED blinks in the sequence test mode.
Interval of blinks: 0.95 sec. lit and 1.2 sec. unlit
e The sequence test mode is not finished even if another mode other than "Fn_014"
indication is started. To exit from the mode, turn the main power off then on again.
If parameter PA2_89 is set at 1, change the reference value to 0 before turning the
power off and on.

AL PHAS

\.

I

0000

[69]
1© Off

in

(nl
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(15) Teaching mode
After operating the servomotor in the manual operation or pulse train operation or similar, the
target position can be written to the specified address as the positioning data.
- Only the target position can be written and other data need to be set separately.
(Positioning status, rotation speed, stand still timer)
If the initial positioning data is selected for teaching, the command method of positioning status
is set to ABS.

o
Fﬂ_ l_I' IIE

SET (1 sec. or over)i T ESC

SET

t EHEH (;sec. or over) ’DD _ lfl' II —
ESC
o

(1) Address selection — —
/_I ! l_'
O_ _ 12

secs. E-:over) L T ESC (3) Executing teaching

SET
(1 sec. or over)

—
[N

H idd45

SHIFT LT SHIFT

L& 1649

-
(I
(4) Normally completed

donE 7

(2) Checking the teaching position !

-

L3

r
re -

*1 If NG indication is shown, remove the cause of the fault and press the [MODE/ESC] key to

return to the address selection (2).

<Cause of NG indication>

+ The teaching position exceeds the positioning data stop position [-2000000000 to 2000000000].
- Parameter PA2_75 (positioning data write protection) is set at 1 (write protect).

+ The edit permission is allocated to an input terminal CONTn and the CONTn is not turned on.
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7.1 Inspection

The servo amplifier and servomotor are maintenance free and no special daily inspection is necessary.

However, to avoid accidents and operate the devices for a long term at a stable reliability, perform
periodical inspection.

/I\ WARNING

¢ 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 ampilifier.
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 '

mechanical system.
® The servomotor is free from direct splashes of water, vapor or oil.
¢ The servomotor itself does not vibrate excessively.

Vin the linkage between the servomotor shaft and

Servomotor

¢ Screws of the terminal block and mounting sections are not loose.
¢ Connectors are inserted correctly.

® There is no massive dust on the servo amplifier.

¢ There is no malodor, damage, breakage or faults in appearance.

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.

Note Before checking cables of the servomotor and servo amplifier, turn the power off and wait
at least five minutes and check that the charge LED is unlit.

/\ CAUTION

¢ Do not perform a Megger test of the printed circuit board and terminal block.
Otherwise the servo amplifier or the encoder built in the servomotor may be damaged.
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7.2 Status Display

7.2.1 Initial State

(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 "Immobility diagnosis” described in 14.5.8 (on page 14-28), or contact us.

Front view of servo amplifier Front view of servo amplifier
(small frame) (large frame)

Keypad
7-segment LED

Status indication %

LED

O 'Iq

Charge LED

AT roc TTA

7.2.2 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 orange status indication LED blinks. (The LED blinks at 0.5-second intervals.)

Be sure to check the alarm code to clarify the cause of the alarm.
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7.2.3 Alarm Display List

When an alarm is detected, the keypad of the servo amplifier automatically shows alarm data.

Order of
descrip- | Indication Name (in English) Type

1 /-I'/_ - o /| Overcurrenti
Gl -ar- 2| overcurrent2

2 /-/,'_ - ,_75 Overspeed

3 /-'/_ - L - | Control power undervoltage

4 ,-//_ - H,._ | Overvoltage

. ,C//_ —E/_— /| Encoder trouble
& - E L 2| Encoder trouble2

6 /'II‘I_ - ,_-/: Circuit trouble ) )
— — Serious failure

75 - AE | Memory Error

8 /-//_ - /CIIII Fuse Broken

9 /-//_ - ,_-,'_- Motor Combination Error

10 ,-,'/_ - £ H| Braking transistor overheat

11 /-,'/_ - ,’:-,: Encoder Communication error

12 /-'/_ - /_—E Cont(control signal) Error

. ,://_ -l /| Overload1
Sl -al /:-' Overload?2

14 /-//_ - [ /P | Main power undervoltage

15 /-/'/'_ 'l'll'// /I :)nvtgrrrr]]gg?raking resistor

16 /‘1/_ ‘I‘ll‘//C-' E\)/((t;rr]régltbraking resistor

17 ,-,'/_ - r~ 5 3| Braking transistor error

18 /C//_ - ,:,/- Deviation overflow

19 |5 - HH | Amplifier overheat

20 /-I'/_ - /_:H Encoder overheat Minor failure
,-/,'_ — L | Absolute data Lost1

21 /-//_ - oL ' Absolute data Lost2
/-I'/_ - oL | Absolute data Lost3

22 ,-//_ - HE | Multi-turn data over flow

23 |G - s £ | Initial Error

24 /-/'/'_ _ l/_//l/_- Egrgrmand pulse Frequency

To reset the alarm, perform one of the following methods.

¢ Turn alarm reset (RST: sequence input signal) on temporarily and then turn it off.

* From the keypad, select the test operation mode [Fn_005] and execute alarm reset.

¢ On the alarm screen, press and hold the [A] and [v] keys of the keypad simultaneously for at least

one second.

® From the PC Loader, use alarm reset in the "monitor" command.
After an alarm reset, the data specified with parameter "PA2_77 (initial display of the keypad)" is
displayed.
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B  Alarm reset

Some alarms cannot be canceled through alarm resetting. To remove the alarm that is not
canceled through alarm resetting, reset it by turning the power off then on again.

Alarms canceled through alarm resetting Alarms not canceled through alarm resetting
Indication Name Indication Name
HL -oc | Overcurrent 1 Al -EE ] Encoder trouble1
ICI'L -oc l:'l Overcurrent 2 ,-,'/_ - E,f '| Encoder trouble2
ICIIL - 05 Overspeed Sl - £ E| Circuit trouble
H! -l L | Control power undervoltage HL - dE | Memory Error
Hl - H,_ |overvoltage HL - F| FuseBroken
H!l - EH | Braking transistor overheat HL - - £ | Motor Combination Error
H! - E - | Encoder Communication error H L - c £ E | Cont(control signal) Error
F1 -gl !l overload 1 Al -~ H 3| Braking transistor error
Bl - gl 2| overioad 2 Sl -4l ! Absolute data Lost1
Bl -1 P Main power undervoltage HL - dL '] Absolute data Lost2
Al -1} Lr:/tgrrﬂgg?raking resistor ,?’ -4l _-_/ Absolute data Lost3
/C/IL -r II'/IC-' E\)/(é?rr]rée;lltbraking resistor f ,'/_ - ,':,',‘- Multi-turn data over flow
cil_ - o S - C | Initial Error
ML o~ | Deviation overflow e =
g - EH | Amplifier overheat
Hl - EH | Encoder overheat
,C,'/_ - ,'7/,- Command pulse Frequency Error
Alarm reset at keypad
The alarm currently detected at the servo amplifier is reset.
SET
- ,-, ,-, - M y , - (1 sec.SE;rmore) ,-
ll_l_'_LlLll__l THL I-l__lb > g
ESC Y p—
dont

End of resetting
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7.3 Troubleshooting Method

1. Overcurrent

[Display] [Description of detected alarm]

= _ - _
,l_, L -or ,l The output current of the servo amplifier exceeds the rated value

= ) OcC1: Direct detection by internal transistor of servo amplifier
'L' L Tocc OCz2: Indirect detection with software of servo amplifier
[Cause and remedy]
Cause Remedy
Wrong servomotor output wiring e Correct the wiring of power cables (U, V and W).
Short circuit or grounding fault in ¢ Check cables visually or through continuity check
servomotor output wiring and replace the defective cable.

Measure the insulation resistance. (Several MQ or
over to ground)

Measure the resistance across cables. (Several Q
between cables)

Servomotor insulation fault

Failure of servomotor

Incorrect resistance of braking resistor Replace with the braking resistor within the rating.
Current imbalance caused by an encoder Repl h
fault eplace the servomotor.

Unconnected grounding cable Connect the grounding cable.

2. Overspeed

[Display] [Description of detected alarm]
myi - The rotation speed of the servomotor exceeds 1.1 times the maximum
h [ i | fl speed P

[Cause and remedy]
Cause Remedy

Wrong servomotor output
wiring

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

""""" o~}

Max. rotation speed == ———F/——————

v

Time
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3. Control Power Undervoltage

[Display] [Description of detected alarm]

— The voltage of the control power supplied to the servo amplifier
/1 / - . . e L
/‘l L L oz 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.

DC input is under execution. Set PA2_68 (main power shutoff detection time) at 1000 [ms].

Replace the transformer, etc.

4. Overvoltage

[Display] [Description of detected alarm]

my] | The DC voltage inside the servo amplifier exceeds the upper limit.
AL - Huy ; p i

[Cause and remedy]

Cause Remedy
¢ Check if the source voltage is within the specification
The source voltage is too high limits.
(immediately after power-on). e Insert a reactor if there is a power factor improvement
capacitor.
Unconnected external 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.

The internal DC voltage can be checked in the monitor mode of the keypad.
[on_015]: Internal DC link voltage (max. value)
Approximately over 420 [V], overvoltage is detected.

5. Encoder Trouble

[Display] [Description of detected alarm]
/11 _ L There is a fault in the encoder built in the servomotor.
,q L E Lt 1 (Communications are normal.)
I Y e B | ¢ Et1: Single revolution position detection fault of encoder
HL-EEC

e Et2: Encoder memory data reading fault

[Cause and remedy]

Cause Remedy
Fault in data sent from encoder Use shielded cables to eliminate noise effects.
Failure of encoder Replace the servomotor.

Troubleshooting Method  7-7



CHAPTER 7 MAINTENANCE AND INSPECTION

6. Circuit Trouble

[Display] [Description of detected alarm]
QI I _ _ l& There is a fault in the source control power voltage inside the
rrc L servo amplifier. There may be a failure in the internal circuit.

[Cause and remedy]

Cause Remedy

Turn the power off then on again. If restoration

Failure of servo amplifier is not obtained, replace the servo amplifier.

7. Memory Error

[Display] [Description of detected alarm]

/L//_ - l_-/t 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.

e 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 | Store the parameters, which need to be
exceeded 100,000 cycles. overwritten, in the RAM.

8. Fuse Broken

[Display] [Description of detected alarm]

11 The fuse in the main circuit of the servo amplifier is blown.
Iq L~ ~ b This alarm is only generated in servo amplifiers with 2 [kW]
or larger capacities.

[Cause and remedy]

Cause Remedy

Blown fuse Replace the servo amplifier.

The fuse of the main circuit is installed for prevention of secondary disaster such as fire.

(ﬁ Note | The end user cannot replace the fuse. Do not turn the power on. Contact us.
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9. Motor Combination Error

[Display] [Description of detected alarm]
clro_ _ The capacity and model of the servo amplifier do not agree
rre cc with those of the connected servomotor.

[Cause and remedy]

Cause Remedy

The capacity and model of the servo | Check the capacity and model of the servomotor and
amplifier do not agree with those of |those of the servo ampilifier.
the servomotor.

10. Braking Transistor Overheat

[Display] [Description of detected alarm]
=11 L1y The regeneration handling transistor built in the servo
/7 L~ i amplifier is overheated.

[Cause and remedy]

Cause Remedy

¢ Check if the source voltage is within the specification limits.
¢ Insert a reactor if there is a power factor improvement
capacitor.

High source voltage
(immediately after power-on)

¢ Increase the deceleration time.
¢ Decrease the servomotor rotation speed.
¢ Increase the dwell and decrease the regeneration frequency.

Too large regeneration
power

11. Encoder Communication Error

[Display] [Description of detected alarm]
ql ! _ - _ Communications with the internal encoder of the servomotor
e cC fails.

[Cause and remedy]

Cause Remedy
Interrupted encoder ¢ Check cables visually and through continuity check and
communications correct faults.

e Check for the broken wire in the encoder cable and correct.

Broken wire or poor contact .
¢ Insert 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]).
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12. CONT (control signal) Error

[Display] [Description of detected alarm]

There is duplication in allocation of sequence input terminals of

Y B B
/L' U Sy the servo amplifier.

[Cause and remedy]

Cause Remedy
The same input signal is allocated to two or | Do not specify the same number among
more terminals. CONT signal settings.
13. Overload
[Display] [Description of detected alarm]
q/ | _ I} I} ¢ OL1: Instantaneous alarm such as a locked shaft. (3s/300%)
mL —ac i

e OL2: The effective torque exceeds the allowable limit of the
— servomotor. (Detection at electronic thermal relay built in servo
Hl -al A amplifier) (About 200s/200%)

[Cause and remedy]

Cause Remedy

e Check the wiring of power cables (U, V and
W) and correct faults.
o Check if the brake is active.

The servomotor fails to rotate
mechanically.

e Examine the servomotor capacity, based on
the load factor.

The mechanical system is too heavy o |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 ampilifier.

If an OL2 alarm is caused but no damaged servo amplifier or incorrect wiring is found, the
servomotor capacity must be examined.
Check the OL thermal value with the PC Loader or monitor mode of the keypad in both cases.

14. Main Power Undervoltage

[Display] [Description of detected alarm]
11 ! The power supplied to the servo amplifier falls below the minimum
- J e -
F: [ L specification voltage limit.
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[Cause and remedy]

Cause Remedy

¢ 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.

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].)

DC input is under execution. 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 amplifier.

The source voltage drops due to
momentary power failure or similar.

The power is turned on or off
intentionally.

15. Internal Braking Resistor Overheat

[Display] [Description of detected alarm]

=11 I The power consumption of the braking resistor built in the servo
ILI L —rnrra amplifier exceeds the upper limit. (Detection is made at the
internal electronic thermal relay of the servo amplifier.)

[Cause and remedy]

Cause Remedy

Excessive source voltage e Check if the source voltage is within specification limits.
(immediately after power-on) ¢ Insert a reactor if there is a power factor improvement capacitor.

¢ Increase the deceleration time.

e o Decrease the servomotor rotation speed.
winding purpose, etc. the « Increase the cycle time and decrease the operation frequency.
regenerative power cannot be

consumed. e Connect an external braking resistor.
¢ Install a counterweight.

Due to vertical transfer or

The braking resistor is not
connected.

Connect correctly. Set PA2_65 at 0 or 2.

16. External Braking Resistor Overheat

[Display] [Description of detected alarm]

1/ I/ i i i
,q L =rir E The ext.ernal braking resistor overheat signal (normally closed contact
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.
e 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 Connect correctly.
signal
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17. Braking Transistor Error

[Display] [Description of detected alarm]
q, / The regeneration handling transistor built in the servo amplifier
/ - r ’7 is damaged.

[Cause and remedy]

Cause Remedy

The braking transistor is short | Turn the power off then on again. If the alarm persists, replace
circuited or damaged. the servo amplifier.

<Note If the braking transistor is short circuited or damaged, fire may be caused. If the braking
transistor fault alarm signal is output, turn the power off immediately.

18. Deviation Overflow

[Display] [Description of detected alarm]
q, 1 _ - A position deviation amount equivalent to servomotor
/_ revolutions specified in PA2_69 (deviation detection overflow

value) is accumulated inside the servo amplifier.

[Cause and remedy]

Cause Remedy

Wrong connection of power cables
(The alarm is alerted immediately when
servo-on is turned on.)

Check and correct the wiring of power cables (U, V
and W).

The servomotor fails to rotate mechanically. | Check if the brake is applied.

Low output torque Increase PA1_27, 28 (torque limit).

The deviation detection width is small. Increase PA2_69 (deviation detection overflow
value).

The amplifier is in the P control mode. Turn off the P motion signal.

Low gain Perform gain adjustment.

Acceleration/deceleration of pulse train
frequency is too acute.

The default setting of PA2_69 (deviation detection overflow value) is 15 (rev), that is, 20 bits x 15
pulses. During regular servo system operation, the deviation amount increases in proportion to the
rotation speed.

Increase the acceleration/deceleration time.
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[Display] [Description of detected alarm]
/—//_ - /—]l/-/ The temperature of the servo amplifier has exceeded the

allowable limit.

[Cause and remedy]

Cause

Remedy

The ambient temperature exceeds
55 [°C].

Reduce the ambient temperature to 55 [°C] or lower. (40
[°C] or lower temperatures are recommended for regular
operation.)

Move heat generating bodies near the servo amplifier as
far away as possible.

Perform operation at a continuous load factor within 100%.

20. Encoder Overheat

[Display] [Description of detected alarm]

[Cause and remedy]

,Q’/_ - E/—,’ The encoder inside the servomotor may be overheated.

Cause

Remedy

Excessive ambient temperature

¢ Reduce the ambient temperature of the servomotor to
40 [°C] or lower.
¢ Remove shields interrupting heat radiation, if there

are any.

The effective torque exceeds the
rating.

Increase the cycle time and reduce the operation
frequency.

The main body of the encoder detects this alarm according to results of self-diagnosis.

21. Absolute Data Lost

[Display] [Description of detected alarm]
,q,,, _ 'L ,, The absolute data of the encoder is lost.
= e dL1: Battery voltage drop, broken encoder cable, loss of
— multi-rotation data
! ,/_ - Q’/_ El e dL2: Multi-turn data fault in encoder

e dL3: Detection at power-on after an ET alarm
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[Cause and remedy]

Cause

Remedy

¢ Replace the battery and check if the encoder cable
is not broken and correct.

dL1 alarm e A warning is displayed at the keypad if the battery
voltage is low. (If PA2_78 is setat 1)
dL2 alarm Perform position preset. If the alarm persists, replace the
servomotor.
After position preset, dL3 is canceled but the ET alarm
dL3 alarm persists.

If the ET alarm is not canceled, replace the servomotor.

For details, refer to "CHAPTER 11 ABSOLUTE POSITION SYSTEM."

22. Multi-turn Data Overflow

[Display] [Description of detected alarm]
q, 1 _ ocC Rotation of the output shaft of the servomotor exceeds the range
rie i between -32766 and +32765.

[Cause and remedy]

Cause Remedy
Check the servomotor revolutions.
Excessive servomotor revolutions Use the PC Loader or take similar measures to
check the current position.
23. Initial Error
[Display] [Description of detected alarm]

/Cl'/_ - IE

[Cause and remedy]

The initial position inside the encoder is not established.

Cause

Remedy

The encoder is damaged.

Replace the servomotor.

(at 250 [r/min] or over).

The power is turned on while the Stop the servomotor and turn the power off then
servomotor rotates due to an external force | on again. If restoration is not obtained, replace

the servomotor.
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24. Command Pulse Frequency Error

[Display] [Description of detected alarm]

- v The frequency of the command pulse inside the servo amplifier is
HL - HF high. . _ _

200 [MHz] or a higher frequency is detected at the inlet of the
position deviation counter inside the servo amplifier.

[Cause and remedy]

Cause Remedy
The command pulse frequency is high. Reduce the command pulse frequency.
The pulse reference value such as the input Change the pulse ratio setting to a correct
electronic gear setting is high. reference value.

7.4 ltems 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] RYT201D5-VS2
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 (pulse operation, etc.) and
other circumstances
[Example] An alarm is displayed whenever a certain device functions.

(3) Description of alarm display

(4) Repeatability of alarm

Details of trouble | (5) Timing of alarm occurrence - during acceleration, during rotation at constant
speed, during deceleration, ...

(6) Difference in alarm occurrence between forward and reverse rotation

(7) Whether the alarm occurs under certain circumstances or not
[Example] When the servo-on (S-ON) signal is turned on
[Example] When the table advances to reach a certain point

(8) Whether the similar phenomenon is observed or not if the servo amplifier is
replaced with another one used for a machine of the same specification
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7.5 Maintenance and Discarding

7.5.1 Operating Environment

Use in the operating environment specified in "CHAPTER 1 INSTALLATION."

(1) Power-on
Power can be supplied continuously to the servo amplifier.

/I\ WARNING

¢ Do not touch the servomotor, servo amplifier or cables in the power-on state.
There is a risk of electric shock.

(2) Specifications
The rating of the GYC, GYS, and GYG type servomotors is continuous rating.

(3) Power supply
Avoid repeating power-on and shutdown of the commercial power supply to start or stop the
servomotor. The service life of parts inside the servo amplifier may be affected.

(4) Radio noise
The servomotor and servo amplifier are devices for general industrial machines and no
countermeasures against radio noise are taken. For this reason, noise effects may be observed
under the following circumstances.
e FElectric noise may be observed at AM radios placed near the servo amplifier or servomotor.
¢ FElectric noise may be added to radio broadcasting systems or similar installed near cables.
¢ Electric noise may be added to measuring instruments and commercial devices.

For countermeasures against electric noise and installation method, refer to "CHAPTER 10
PERIPHERAL EQUIPMENT."
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7.5.2 Life

The servomotor and servo amplifier have service lives 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 operates in the ready for servo-on (RDY) state. If the cooling fan fails to rotate in
the state, the cooling fan must be replaced.

(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.

(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. The orange status indication LED blinks at 0.5-second intervals
simultaneously.
Replace the battery soon while leaving the control power turned on.

7.5.3 Discarding

(1) Servomotor

Handle the servomotor as a general industrial waste.
(2) Servo amplifier

Handle the servo amplifier as a general industrial waste.
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7.6 Approximate Replacement Timing

The approximate replacement timings of parts for the following operating conditions are shown below.

However, note that the timing varies according to the operation method, environmental conditions and
so on. For the replacement method, contact us.

[Operating conditions]
Ambient temperature:  Annual average 30 [°C]
Load factor: Within 80 [%]
Operation rate: Within 20 hours/day

B Servomotor

Part name Standard service life Method
Bearing 20,000 to 30,000 hours | Send the product back
Oil seal 5000 hours to us for repair.
B Servo amplifier
Part name Standard service life Method
Capacitors of main circuit 73,000 hours
Aluminum electrolytic capacitors
of printed circuit board 73,000 hours Send the product_ back
to us for repair.
Cooling fan 73,000 hours
Fuse 73,000 hours
Battery for absolute system 35,000 hours *1 Replace with a new part.
*1

Cumulative operation hours without tuning the power on
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8.1 Specifications of Servomotor

8.1.1 GYS Motor

200V series

B Standard specifications

Motor type GYS500D5 GYS101D5 GYS201D5 GYS401D5 GYS751D5
(-B) indicates the brake-incorporated type. -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
Rated speed [r/min] | 3000

Max. speed [r/min] | 6000

Max. torque [N-m] 0.478 0.955 1.91 3.82 747
Inertia [kg - m?] 0.0192x 10+ 0.0371x10* 0.135x 10+ 0.246x 10 0.853x 10
() indicates brake-incorporated type. (0.0223%x10*) (0.0402x 10) (0.159x10) (0.270x10) (0.949%10%)
Recommended load inertia ratio 30 times or less*?

Rated current 1A 0.85 \ 0.85 \ 15 [ 2.7 [ 48
Max. current 1A 255 | 2.55 \ 45 \ 8.1 | 14.4
Winding insulation class Class B

Operation duty type Continuous

Degree of enclosure protection

Totally enclosed, self-cooled (IP 67. excluding the shaft sealing 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)

Shaft extension Straight shaft

Paint color N1.5

Encoder 18-bit serial encoder (absolute/incremental), 20-bit serial encoder (incremental)
Vibration level V5 or below

Installation place, altitude and environment

For indoor use (free from direct sunlight), 1000m or below, locations without corrosive and flamable gases, oil mist and dust

Ambient temperature, humidity

-10 to +40°C, within 90% RH max.(without condensation)

Vibration resistance [m/s?] | 49
Mass [kal 0.45 0.55 1.2 18 3.4
() indicates brake-incorporated type. (0.62) (0.72) (1.7) (2.3) (4.2)

Compliance with standards

UL/cUL (UL1004), CE marking (EN60034-1, EN60034-5), RoHS directive

*1 The maximum rotation speed is 5000r/min when using the motor in combination with Fuiji's gear head.
*2 The load inertia ratio to the inertia of servo motor. If the moment of load inertia ratio value exceeds the list value, please contact us.

Motor type GYS102D5 GYS152D5 GYS202D5 GYS302D5 GYS402D5 GYS502D5
(-B) indicates the brake-incorporated type. -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 50
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
Inertia [kg - m?] 1.73x10* 2.37x10* 3.01x10* 8.32x 10 10.8x10* 12.8x10*
() indicates brake-incorporated type. (2.03x10) (2.67x10%) (3.31x10%) (10.42x10%) (12.9x10*) (14.9x10%)
Recommended load inertia ratio 20 times or less™’

Rated current 1Al 7.1 I 96 [ 126 | 18.0 [ 24.0 [ 30.0
Max. current 1Al 213 \ 28.8 | 37.8 | 54.0 | 72.0 | 90.0
Winding insulation class Class F

Operation duty type Continuous

Degree of enclosure protection

Totally enclosed, self-cooled (IP 67. excluding the shaft sealing)*?

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)

Shaft extension Straight shaft
Paint color N1.5
Encoder 18-bit serial encoder (absolute/incremental), 20-bit serial encoder (incremental)

Vibration level

Up to rated rotation speed: V10 or below
Over rated rotation speed and up to 5000r/min: V15 or below

Installation place, altitude and environment

For indoor use (free from direct sunlight), 1000m or below, locations without corrosive and flamable gases, oil mist and dust

Ambient temperature, humidity

-10 to +40°C, within 90% RH max.(without condensation)

Vibration resistance [m/s?] | 24.5
Mass [kal 4.4 5.2 6.3 11.0 135 16.0
() indicates brake-incorporated type. (5.9) (6.8) (7.9) (13.0) (15.5) (18.0)

Compliance with standards

UL/cUL (UL1004), CE marking (EN60034-1, EN60034-5), RoHS directive

*1 The load inertia ratio to the inertia of servo motor. If the moment of load inertia ratio value exceeds the list value, please contact us
*2 If the motor is used in the environment rated to IP67 protection degree, use the wiring connector suitable for the protection degree.
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Motor type GYS500D5 GYS101D5 GYS201D5 GYS401D5 GYS751D5
-002-B -002-B -002-B -002-B -002-B

Static friction torque [N-m] 0.34 1.27 2.45

Rated DC 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)

Motor type GYS102D5 GYS152D5 GYS202D5 GYS302D5 GYS402D5 GYS502D5
-002-B -002-B -002-B -002-B -002-B -002-B

Static friction torque [N-m] 6.86 17

Rated DC voltage [V] | DC24+10%

Attraction time [ms] 100 120

Release time [ms] 40 30

Power consumption [W] 17.7 (at 20°C) 12 (at 20°C)

Specifications of Servomotor

8-3



CHAPTER 8 SPECIFICATIONS

B Torque characteristics drawing (at 3-phase 200 [V] or single-phase 230 [V] source

Rotation speed [r/min]

voltage)
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These characteristics indicate typical values of each servomotor combined with the corresponding
RYT type servo amplifier. The rated torque indicates the value obtained when the servo amplifier is
installed to the following aluminum heat sink.

- Model GYS500, 101 £ 200 x 200 x 6 [mm]
- 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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100V series

B Standard specifications

Motor type GYS500D5 GYS101D5 GYS201D5 GYS401D5
(-B) indicates the brake-incorporated type. -006 (-B) -00 6 (-B) -00 6 (-B) -0 6 (-B)
Rated output [kW] 0.05 0.1 0.2 0.375
Rated torque [N-m] 0.159 0.318 0.637 1.19
Rated speed [r/min] | 3000
Max. speed [r/min] | 6000*!
Max. torque [N-m] 0.478 0.955 1.91 3.58
Inertia [kg - m?] 0.0192x10* 0.0371x10* 0.135x10* 0.246x10*
() indicates brake-incorporated type. (0.0223%10) (0.0402x10*) (0.159x10%) (0.270x10%)
Recommended load inertia ratio 30 times or less*?
Rated current [A] 0.85 [ 15 2.7 | 48
Max. current [A] 2.55 | 45 8.1 | 14.4
Winding insulation class Class B
Operation duty type Continuous
Degree of enclosure protection Totally enclosed, self-cooled (IP 67. excluding the shaft sealing 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)
Shaft extension Straight shaft
Paint color N1.5
Encoder 18-bit serial encoder (absolute/incremental), 20-bit serial encoder (incremental)
Vibration level V5 or below
Installation place, altitude and environment | For indoor use (free from direct sunlight), 1000m or below, locations without corrosive and flamable gases, oil mist and dust
Ambient temperature, humidity -10 to +40°C, within 90% RH max.(without condensation)
Vibration resistance [m/s?] | 49
Mass [kal 0.45 0.55 1.2 1.8
() indicates brake-incorporated type. (0.6) (0.7) (i) (2.3)
Compliance with standards UL/cUL (UL1004), CE marking (EN60034-1, EN60034-5), RoHS directive

*1 The maximum rotation speed is 5000r/min when using the motor in combination with Fuji's gear head.

*2 The load inertia ratio to the inertia of servo motor. If the moment of load inertia ratio value exceeds the list value, please contact us.

B Brake specification (motor equipped with a brake)
Motor type GYS500D5 GYS101D5 GYS201D5 GYS401D5

-006-B -00e6-B -006-B -006-B

Static friction torque [N-m] 0.34 1.27
Rated DC voltage [V] | DC24+10%
Attraction time [ms] 35 40
Release time [ms] 10 20
Power consumption [W] 6.1 (at 20°C) 7.3 (at 20°C)
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B Torque characteristics drawing (at single-phase 100 [V] source voltage)
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These characteristics indicate typical values of each servomotor combined with the corresponding
RYT type servo amplifier. The rated torque indicates the value obtained when the servo amplifier is
installed to the following aluminum heat sink.

+ Model GYS500, 101 200 x 200 x 6 [mm]

+ Model GYS201, 401 : 250 x 250 x 6 [mm]
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8.1.2 GYC Motor

B Standard specifications

Motor type GYC101D5 GYC201D5 GYC401D5 GYC751D5 GYC102D5 GYC152D5 GYC202D5
(-B) indicates the brake-incorporated type. -002(-B) -002 (-B) -00 2 (-B) -002(-B) -002 (-B) -002(-B) -002(-B)
Rated output kW] 0.1 0.2 0.4 0.75 1.0 15 2.0
Rated torque [N-m] 0.318 0.637 1.27% 2.39 3.18 4.78 6.37
Rated speed [r/min] | 3000

Max. speed [r/min] 6000*" 5000

Max. torque [N-m] 0.955 1.91 3.82 717 9.55 14.3 19.1
Inertia [kg - m?] 0.0577x10* 0.213x10* 0.408x 10 1.21x10* 3.19x10* 4.44x10* 5.69%x10*
() indicates brake-incorporated type. (0.0727%10) (0.288%x10%) (0.483%10™) (1.66x10) (5.29x10%) (6.54%10) (7.79%10*)
Recommended load inertia ratio 30 times or less*? 20 times or less*?

Rated current Al 1.0 [ 15 [ 26 [ 48 67 [ 96 [ 126
Max. current (Al 30 | 45 | 7.8 | 14.4 20.1 | 288 \ 37.8
Winding insulation class Class B Class F

Operation duty type Continuous

Degree of enclosure protection

Totally enclosed, self-cooled (IP 67. excluding the shaft sealing and connectors)

Totally enclosed, self-cooled (IP 67. excluding the shaft sealing)*®

Terminals (motor)

Cable 0.3m (with connector)

Cannon connector

Terminals (encoder)

Cable 0.3m (with connector)

Cannon connector

Overheat protection

Not provided (The servo amplifier detects temperature.)

Mounting method

By securing motor flange IMB5 (L51), IMV1 (L52), IMV3 (L53)

Shaft extension Straight shaft
Paint color N1.5
Encoder 18-bit serial encoder (absolute/incremental), 20-bit serial encoder (incremental)

Vibration level

V5 or below

Up to rated rotation speed: V10 or below
Over rated rotation speed and up to 5000r/min: V15 or below

Installation place, altitude and environment

For indoor use (free from direct sunlight), 1000m or below, locations without corrosive and flamable gases, oil mist and dust

Ambient temperature, humidity

-10 to +40°C, within 90% RH max.(without condensation)

Vibration resistance [m/s?] 49 24.5
Mass Ikg] 0.75 13 19 35 57 7.0 8.2
() indicates brake-incorporated type. (1.0) (1.9) (2.6) (4.3) (8.0) 9.8) (11.0)
Compliance with standards UL/cUL (UL1004), CE marking (EN60034-1, EN60034-5), RoHS directive
*1 The maximum rotation speed is 5000r/min when using the motor in combination with Fuji's gear head.
*2 The load inertia ratio to the inertia of servo motor. If the moment of load inertia ratio value exceeds the list value, please contact us.
*3 If the motor is used in the environment rated to IP67 protection degree, use the wiring connector suitable for the protection degree.
B Brake specification (motor equipped with a brake)
Motor type GYC101D5 GYC201D5 GYC401D5 GYC751D5 GYC102D5 GYC152D5 GYC202D5
-002-B -002-B -002-B -002-B -0 2-B -002-B -002-B
Static friction torque [N-m] 0.318 1.27 2.39 17
Rated DC voltage [V] | DC24+10%
Attraction time [ms] 60 \ 80 50 120
Release time [ms] 40 80 30
Power consumption [W] 6.5 (at 20°C) ‘ 9.0 (at 20°C) 8.5 (at 20°C) 12 (at 20°C)
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B Torque characteristics drawing (at 3-phase 200 [V] or single-phase 230 [V] source
voltage)
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GYC102D5-0002  (1.0[kW]) GYC152D5-0002  (1.5[kW])
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These characteristics indicate typical values of each servomotor combined with the corresponding RYT
type servo amplifier.
The rated torque indicates the value obtained when the servo amplifier is installed to the following
aluminum heat sink.

+ Model GYC101, 201, 401 1250 x 250 x 6 [mm]

- Model GYC751 - 300 x 300 x 6 [mm]
- Model GYC102D - 300 x 300 x 12 [mm]
- Model GYC152D, 202D - 400 x 400 x 12 [mm]
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8.1.3 GYG Motor [2000 r/min]

B Standard specifications

Motor type GYG501C5 GYG751C5 GYG102C5 GYG152C5 GYG202C5
(-B) indicates the brake-incorporated type. -002(-B) -002(-B) -002(-B) -002(-B) -002(-B)
Rated output [kW] 0.5 0.75 1.0 1.5 2.0
Rated torque [N-m] 2.39 3.58 477 7.16 9.55
Rated speed [r/min] | 2000

Max. speed [r/min] | 3000

Max. torque [N-m] 7.2 10.7 14.3 215 28.6
Inertia [kg - m?] 7.96x10* 11.55x 10 156.14x 10 22.33x10* 29.51x10*
() indicates brake-incorporated type. (10.0x10) (13.6x10*) (17.2x10*) (24.4x10%) (31.6x10%)
Recommended load inertia ratio 10 times or less*!

Rated current [A] 35 [ 5.2 [ 6.4 [ 10 123
Max. current 1A] 10.5 | 156 | 19.2 | 30.0 36.9
Winding insulation class Class F

Operation duty type Continuous

Degree of enclosure protection

Totally enclosed, self-cooled (IP 67. excluding the shaft sealing)*?

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)

Shaft extension Straight shaft

Paint color N1.5

Encoder 18-bit serial encoder (absolute/incremental), 20-bit serial encoder (incremental)
Vibration level V10 or below

Installation place, altitude and environment

For indoor use (free from direct sunlight), 1000m or below, locations without corrosive and flamable gases, oil mist and dust

Ambient temperature, humidity

-10 to +40°C, within 90% RH max.(without condensation)

Vibration resistance [m/s?] | 24.5
Mass [kal 53 6.4 7.5 9.8 12.0
() indicates brake-incorporated type. (#5) (8.6) ‘ 9.7) (12.0) (14.2)
Compliance with standards UL/cUL (UL1004), CE marking (EN60034-1, EN60034-5), RoHS directive
*1 The load inertia ratio to the inertia of servo motor. If the moment of load inertia ratio value exceeds the list value, please contact us
*2 If the motor is used in the environment rated to IP67 protection degree, use the wiring connector suitable for the protection degree.
B Brake specification (motor equipped with a brake)
et G GYG501C5 GYG751C5 ‘ GYG102C5 GYG152C5 GYG202C5
-002-B -002-B -002-B -002-B -002-B
Static friction torque [N-m] |17
Rated DC voltage [V] | DC24+10%
Attraction time [ms] | 120
Release time [ms] | 30
Power consumption [W] | 12 (at 20°C)

Specifications of Servomotor
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B Torque characteristics drawing (at 3-phase 200 [V] source voltage)

GYG501C5-002  (0.5[kW]) GYG751C5-002 (0.75[kW])
10 ‘ ‘ ‘ 15 | | | |
g | Acceleration/deceleration zone Acceleration/deceleration zone
T N\ E 10
z " Z
0] @
3 = |
o 4 o i :
© Continuous operation zone 5 5 - Continuous operation zone
2 e
\
0 0
o 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Rotation speed [r/min] Rotation speed [r/min]
GYG102C5-002 (1.0[kW]) GYG152C5-002 (1.5[kW])
20 25 T T T ‘
‘ ‘ ‘ Acceleration/deceleration zone
Acceleration/deceleration zone 20 b
15
B N B
: 15
= =
L iy
> Z 108 . .
o ! " S W' Continuous operation zone
° Continuous operation zone °
5
T — &
0
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Rotation speed [r/min] Rotation speed [r/min]
GYG202C5-002 (2.0[kW])
h TN
” Acceleration/deceleration zone
B \
=
> 20
=
=)
s Continuous operation zone
10
\
0
0 500 1000 1500 2000 2500 3000
Rotation speed [r/min]

These characteristics indicate typical values of each servomotor combined with the corresponding RYT
type servo amplifier.
The rated torque indicates the value obtained when the servo amplifier is installed to the following
aluminum heat sink.

+ Model GYG501C, 751C, 102C : 300 x 300 x 12 [mm]

+ Model GYG152, 202 1400 x 400 x 12 [mm]
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8.1.4 GYG Motor [1500 r/min]

B Standard specifications

Motor type GYG501B5 GYG851B5 GYG132B5
(-B) indicates the brake-incorporated type. -002 (-B) -002(-B) -00 2 (-B)
Rated output [kW] 05 0.85 1.3
Rated torque [N - m] 3.18 5.41 8.28
Rated speed [r/min] | 1500

Max. speed [r/min] | 3000

Max. torque [N-m] 9.5 16.2 24.8
Inertia [kg - m? 11.565x 104 15.15x10* 22.33x10*
() indicates brake-incorporated type. (13.6x10%) (17.3x10%) (24.5x10%)
Recommended load inertia ratio 10 times or less*!

Rated current [A] 4.7 | 7.3 | 115
Max. current [A] 141 | 219 | 34.5
Winding insulation class Class F

Operation duty type Continuous

Degree of enclosure protection

Totally enclosed, self-cooled (IP 67. excluding the shaft sealing)*?

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)

Shaft extension

Straight shaft

Paint color N1.5
Encoder 18-bit serial encoder (absolute/incremental), 20-bit serial encoder (incremental)
Vibration level V10 or below

Installation place, altitude and environment

For indoor use (free from direct sunlight), 1000m or below, locations without corrosive and flamable gases, oil mist and dust

Ambient temperature, humidity

-10 to +40°C, within 90% RH max.(without condensation)

Vibration resistance [m/s?] | 245
Mass [kal 6.4 75 9.8
() indicates brake-incorporated type. (8.6) 9.7) (12.0)
Compliance with standards UL/cUL (UL1004), CE marking (EN60034-1, EN60034-5), RoHS directive
*1 The load inertia ratio to the inertia of servo motor. If the moment of load inertia ratio value exceeds the list value, please contact us
*2 If the motor is used in the environment rated to IP67 protection degree, use the wiring connector suitable for the protection degree.
B Brake specification (motor equipped with a brake)
GYG501B5 GYG851B5 GYG132B5
LEAEREED .002-B ‘ -002-B -002-B
Static friction torque [N-m] | 17
Rated DC voltage [V] | DC24+10%
Attraction time [ms] 120
Release time [ms] | 30
Power consumption [W] 12 (at 20°C)
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B Torque characteristics drawing (at 3-phase 200 [V] source voltage)

GYG501B5-00002 (0.5[kW7]) GYG851B5-[102 (0.85[kW])
10 I ] I I 20 ‘ ‘ | ‘
Acceleration/deceleration zone Acceleration/deceleration zone
8
_ 15 N\
E . E AN
i 0
= =4
‘6‘ o 10
7 4 -Continuous operation zone § . )
5 S Continuous operation zone
. 5
2 e
'---.___-.
0 0
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Rotation speed [r/min] Rotation speed [r/min]
GYG132B5-01002  (1.3[kW])
30
25
. Acceleration/deceleration zone \
E 20
=
o) 15
o Continuous operation zone
S 1o
5
0
0 500 1000 1500 2000 2500 3000
Rotation speed [r/min]

These characteristics indicate typical values of each servomotor combined with the corresponding RYT
type servo amplifier.
The rated torque indicates the value obtained when the servo amplifier is installed to the following
aluminum heat sink.

* Model GYG501B, 851B : 300 x 300 x 12 [mm]

* Model GYG132 2400 x 400 x 12 [mm]
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8.2 Specifications of Servo Amplifier

8.2.1 Common Specifications

Applicable motor rated speed 3000r/min 3000r/min 2000r/min 1500r/min
Applicable motor output [kW] [0.05| 0.1 | 0.2 |0.8375(0.05| 0.1 | 0.2 | 0.4 |0.75| 1.0 | 15 |20 | 3.0 | 40 [ 5.0 | 05 [0.75| 1.0 |15 |20 | 05 |085| 1.3
Amplifier type D5-AA0 500 | 101 [ 201 | 401 | 500 | 101 | 201 | 401 | 751 | 102 | 152 | 202 | 302 | 402 | 502
RYTOOO C5-AA2 501 | 751 | 102 | 152 | 202

B5-AA2 501 | 851 | 132
Outer frame number Frame 1 |Frame 2|Frame 3 Frame 1 Frame 2|Frame 3| Frame 4 Frame 5 Frame 6 Frame3  |Frame4| Frame5  |Frame 3|Frame 4 [Frame 5
Mass [kgl 0.9 1113 0.9 1113 1.5 26 3.8 1.3 1.5 2.9 13115 |29
Protective construction / Open / Open / Open / Open / Open /
cooling self-cooling self-cooling forced air cooling forced air cooling forced air cooling

Single-phase, Single-phase

= | Maiis power Phase Single-phase g—phpase 3-phase grpﬁase 3-phase 3-phase
§ supply Voltage frequency | AC100 to 120V 50/60Hz AC200 to 240V  50/60Hz
2 Allowable voltage fluctuation ACB85 to 132V 3-phase: AC170 to 262V, Single-phase: AC190 to 262V
g Phase Single-phase
8 :::;:I power Voltage frequency | AC100 to 120V 50/60Hz[ AC200 to 240V 50/60Hz

Allowable voltage fluctuation ACB85 to 132V l AC170 to 262V
Control system IGBT PWM sinusoidal PWM drive
Max voltage for regene- | Built-inresistor | - [ - [ 8 J20[ - [ - [ - [ 8 [20[2]20[30 |30 [60[60[20]20 [20[30[30[20]20] 30
rative resistance W] | External resistor *! | 17 | 17 | 25 | 25 [ 17 [ 17 [ 17 [ 17 [ 50 [ 50 | 50 [ 260 ] 260 [ 300 [300 | 50 | 50 | 50 | 260 | 260 | 50 | 50 [ 260
Dynamic brake Built-in *2
Feedback 18-bit serial encoder (absolute/incremental), 20-bit serial encoder (incremental)
Overload capability 300% / 3 sec.
Speed Load fluctuation | Within =1 r/min (load fluctuation 0 to 100%)
ratio Power supply i Within 1 r/min (power supply fluctuation -10 to +10%)

Temp i Within +£0.2% (25 £10°C at rated operation speed and analog input operation)

Speed control function | Closed loop control with speed adjuster, acceleration/deceleration time setting, manual feed rate/max. rotation speed, speed command zero clamp, etc
Number of position data sets | 15-point (position, speed, acceleration/deceleration time setting, timer, M code and various statuses)

VV type | Positon control function | Closed loop control with position adjuster, electronic gear, output pulse setting, feed forward, homing, interrupt positioning, auto startup, etc.
Torque control function | Closed loop control with current adjuster (proportional open loop control of current and torque), torque limit, speed limit at torque control, etc.

c
] = - . 5 = - - - -
g Accessory functions | Easy tuning, profile operation, sequence test mode, auto tuning, auto notch filter, vibration suppressing online learning, etc.
= Speed control function | Closed loop control with speed adjuster, acceleration/deceleration time setting, manual feed rate/max. rotation speed, etc.
=
2 Positon control function | Closed loop control with position adjuster, electronic gear, output pulse setting, feed forward, homing, interrupt positioning, etc.
§| VStee g Ifunction | Closed | Iwith dj onal open | Tof d limit, speed I i
= rque control function | Closed loop control with current adjuster (proportional open loop control of current and torque), torque limit, speed limit at torque control, etc.
= Accessory functions | Easy tuning, profile operation, sequence test mode, auto tuning, auto notch filter, vibration suppressing online learning, etc.
Q2 -
g Positon control function | Automatic startup, manual operation, pulse train, homing
8 Number of position data sets | 99-point (position, speed, timer, M code and various statuses)
LS type | Max positioning value | +2,000,000,000
Positioning method | Absolute / incremental
A y functi Easy tuning, profile operation, sequence test mode, auto tuning, auto notch filter, vibration suppressing online learning, etc.

Overcurrent(oc1, oc2), Overspeed(0S), Control power undervoltage(Lvc), Overvoltage(Hv), Encoder trouble(Et1, Et2), Circuit trouble(ct),
Memory Error(dE), Fuse Broken(Fb), Motor Combination Error(cE), Braking transistor overheat(tH), Encoder Communication error(Ec),
CONT(Control signal) Error(ctE), Overload(oL1, oL2), Main power undervoltage(LvP), Braking resistor overheat(rH1, rH2, rH3),
Deviation overflow(oF), Amplifier overheat(AH), Encoder overheat(EH), Absolute data Lost(dL1, dL2, dL3), Multi-turn data over flow(AF),
Initial Error(iE), Command pulse Frequency Error(HF)
6-digit alphanumeric display with 7-segment LED
4 operation switches
(keypad) ) o

Analog monitor connector (CN6), status indication LED

Protective function
(Alarm indication)

Operation and display section of main body

Indoors (free from direct sunshine), altitude < 1000m, free from corrosive and flammable gases, oil mist and dust
Working Installation place | In case of compliance with CE marking
e Models compliant with EU directive: pollution degree 2, over voltage category |lI
Temperature/humidity | -10 to 55°C/10 to 90%RH (without condensation)
Vibration / shock resistance | 4.9m/s?/19.6m/s?
Standards UL/cUL (UL508c), CE marking (low voltage directive EN61800-5-1) (acquisition being applied for model of 2.0kW or more), RoHS directive

*1: The figure is data determined when the ampilifier is connected with an external resistor dedicated for each model.
*2: We will accept custom orders for models without dynamic brake.
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8.2.2 Specifications of VV Type

B Outline of system configuration

PC Loader
(USB)

AFAS

ALPHA

Control power

]
Main power E:
C

|

[l
: _: e

v
Analog command  Pulse command

Di/Do

External

braking resistor Encoder feedback

Motor power cable

18-bit ABS/INC ~ 20-bit INC

ABS backup battery

W [nterface specifications

Item Specifi
Command interface Positioning function RS-485 (Modbus-RTU), Di/Do
Position control Pulse input
Speed control Analog voltage input
Torque control Analog voltage input
Communication interface Two RS-485 ports (for parameter editing and monitor)

Our original protocol Modbus-RTU

9600/19200/38400 bps, connection of max. 31 axes

Terminal name Symbol Specifications
Pulse input CA*CA Pulse input under position control
CB,*CB Differential input: max. input frequency < 1.0MHz

Open collector input: max. input frequency < 200kHz
(in case of signals at 90-degree phase difference, the above relationship is true for the four-fold frequency.)
Pulse format Command pulse/Command direction

Forward/Reverse pulse Select one of these formats with a parameter setting.
Two signals at 90-degree phase difference
PPI Pull-up power input at open collector input
(24VDC +10%)
Pulse output FFA,*FFA Differential output: max. output frequency < 1MHz
FFB,*FFB Two signals at 90-degree phase difference
Pulse output count setting n pulses/rev): 16 <n < 262144
FFZ,*FFZ Differential output: 1 pulse/rev
FZ Open collector output: 1 pulse/rev
M5 Reference potential (OV)
Analog monitor MON1 0V to +£10VDC
voltage output MON2 Resolution: 14bits / +full scale
The output data depends on internal parameter.
M5 Reference potential (OV)
Common for sequence COMIN Common for sequence input signal
/0 COMOUT Common for sequence output signal
Sequence input signal CONT1 to CONT8 ON upon short circuit across contacts, OFF upon open circuit

12VDC-10% to 24VDC+10%

Current consumption 20mA (per contact; used at 24VDC circuit voltage)
Function of each signal depends on parameter setting

Compatible with both sink and source input methods

Sequence output signal OUT1 to OUT5 Short circuit upon ON, open circuit upon OFF

30VDC / 50mA (max.)

Function of each signal depends on parameter setting
Compatible with both sink and source output methods

Analog voltage input VREF Speed command input for speed control
Input range: from -10 to 0 to -10V, input impedance 20kQ
Resolution: 15 bits / +full scale

TREF Torque command input for torque control
Input range: from -10 to 0 to +10V, input impedance 20kQ
Resolution: 14 bits / +full scale

P10 Power supply output for analog command (+10 VDC), output capacity 30 mA

M5 Reference potential (OV)
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8.3 Dimensions of Servomotor

8.3.1 GYS Motor

Power  Rated Rated Shaft | Over length | Dimensions(flange) | Mass Power | Rated Rated Over length | Di Mass
Type Type
supply | speed output shape L LL [kal supply | speed output L LL [kal
100V 0.05kW | GYS500D5- [] B6 | Fig. A 89 64 0.45 100V 0.2kwW | GYS201D5- [1B6 107.5 77.5 1.2
series - i series -
3000r/min | O:1kW | GYS101D5-[1B6 |Fig. B| 107 82 055 3000r/min | 0-375KW | GYS401D5-C1B6 | 135.5 105.5 1.8
200V 0.05kW | GYS500D5- (1 B2 |Fig. A| 89 64 0.45 200V 0.2kw | GYS201D5- [1B2 107.5 775 1.2
series 0.1kw | GYS101D5-(1B2 |Fig. B| 107 82 0.55 series 0.4kW | GYS401D5-[0B2| 135.5 105.5 1.8
L (Unit: mm) L teo  (Unit: mm)
LL 25 4o L 20
5 25 4-05.5
2043 6|3
e Vi P L
I8 = n S g z M
S > Ny 2 L g &/
g & « ‘ I
8
g 2
® [Fig.Al  [Fig. B] i Signal g ©
A o S line (.5\ ®\
gor® %& ” =
SHAFT EXTENSION SHAFT EXTENSION
Rated speed ‘ Rated output ‘ Type Rated | Rated - Over length | Dimensic Terminal | Mass
3000r/min | o7skW [ GYS751D5- [ B2 speed | output ype L L KB1 [kg]
(Unit: mm) 1kW | GYS102D5-0B2 | 198 153 77 4.4
3000r/min | 1.5kW | GYS152D5- [ B2 220.5 175.5 99.5 5.2
161 2kW | GYS202D5-[0B2 | 243 198 122 6.3
121 4 080 .
0 (Unit: mm)
8| 3 R TAS L
Y LL 45
10 |3
I
~ o
jﬁ = ﬁ 2 40
o = = )
L0,  e—
o (e}  — ~
il © i | — -5
(o]
— Bl
Q Powe‘r © —]
4 Signal Supply &
o ; line o » )
g line g o 518
L= = w
— % [ 2 Power
supply
SHAFT EXTENSION e
Signal 57 KB1
line =
SHAFT EXTENSION
[Mass: 3.4kg]
Rated Rated Type Over length | Dimensic Terminal | Mass
speed | output P L LL KB1 [kal
3kW | GYS302D5- (1 B2 266.5 203.5 125.5 11
3000r/min | 4kW | GYS402D5- (] B2 296.5 233.5 155.5 13.5
5kW | GYS502D5- (I B2 326.5 263.5 185.5 16
(Unit: mm)
L
LL 63
12 16
~
<
S
=
SHAFT EXTENSION

* See page 8-27 for the shaft extension specification of the motor with a key.
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8.3.2 GYS Motor (With a Brake)

* See page 8-27 for the shaft extension specification of the motor with a key.

8-18 Dimensions of Servomotor

Power| Rated | Rated e Shaft |Over length Dimensions(flange) | Mass Power | Rated Rated Type Over length | Dimensions(flange) | Mass
supply| speed | output Y shape L LL [kg] supply| speed | output L LL [kgl
100V 0.05kW | GYS500D5- [1B6-B | Fig. A| 123.5 98.5 0.62 100V 0.2kW | GYS201D5-[1B6-B| 1455 1155 17
series 3000r/min |2 KW GYS101D5- 0 B6-B |Fig. B| 141.5 116.5 0.72 series 3000/min | 0-375kW GYS401D5-[JB6-B| 173.5 143.5 2.3
200V 0.05kW | GYS500D5- [1B2-B |Fig. A| 1235 98.5 0.62 200V 0.2kW | GYS201D5-[0B2-B| 1455 1155 1.7
series 0.1kW | GYS101D5- [1B2-B |Fig. B| 141.5 116.5 0.72 serles: 0.4kW | GYS401D5-[0B2-B| 173.5 1435 2.3
L (Unit: mm) (Unit: mm)
LL 25 40 L
_ 0Jeo
5 T 25 Cazai L 30
— —l 6 3
i | %9
Y . Y g "
= =
| N A S = = I
- | 4 e n = £
5 P! H S — ]
I o 4 g
szl I L
(=]
i % Pover
= supply
8 Signal 8 line V‘\b
line &8 Signal 8 Y
L [Fig. A] [Fig. B] S line B
o © 3
© R L
)é:v& )gy SHAFT EXTENSION
SHAFT EXTENSION
Rated speed | Ratedoutput | Type Rated | Rated o Over length | Dimensions(flange) | Terminal | Mass
3000r/min | 0.75kW | GYS751D5- 0 B2-B speed | output Ybe L i kg1 | Ikal
(Unit: mm) 1kW | GYS102D5-1B2-B | 239 194 79 5.9
3000r/min | 1.5kW | GYS152D5- (1B2-B |  261.5 216.5 1015 | 638
197 2kW | GYS202D5- 0 B2-B | 284 239 124 | 7.9
157 40 B2 (Unit: mm)
83 4-07 ’
IR L
LL 45
= 0
] P! 103
n s u
H— - F— S
o S [Lll2 40
[sV) o0
| © ~
Al =
o Power &
Q Signal supply O 3
é line line B —
® kel )
4 0
o
™ [
— ¥ SHAFT EXTENSION [\ ‘
Signal /
line .
SHAFT EXTENSION
[Mass: 4.2kg]
Rated Rated Type Over length | Dil i Terminal | Mass
speed | output e L LL kB1 | [kd]
3kW | GYS302D5-[1B2-B | 3085 245.5 1275 | 13
3000r/min | 4kW | GYS402D5- (1B2-B | 3385 275.5 1575 | 155
5kW | GYS502D5- 1 B2-B | 368.5 305.5 187.5 | 18
L (Unit: mm)
LL 63
12_1 |16
2 55
~
) =
) e — _ o
T ]
B T g
HEH T
o Power S
Signal 2 supply 2
X ine
| - X
99 KB1
SHAFT EXTENSION




8.3.3 GYC Motor

CHAPTER 8 SPECIFICATIONS

Rated speed \ Rated output \ Type Rated Rated Ty Over length | Dimensions(flange) | Mass
3000r/min | 0.1kW | GYC101D5- I B2 speed output L LL [kg]
(Unit: mm) 3000rmin | 0:2kW | GYC201D5- 01 B2 93 63 1.3
81 -~ 0.4kW | GYC401D5- (1 B2 108 78 1.9
=5 o (Unit: mm)
L
6] 3 LL 30
8|3
—
~
= 3 - q
0 § i
& % [N .~
=l | . 4= &
w0 i)
au
3
+ Si | Q
8 \ié%na g Q§g) ] Power
© = b d Signal Isupp\y
S line e 8
o +
o
o
— ™
SHAFT EXTENSION
SHAFT EXTENSION
[Mass: 0.75kg]
Rated speed | Ratedoutput | Type Rated | Rated _ Over length | Dimensions(flange) | Terminal | Mass
3000r/min | o7skw | GYC751D5- (I B2 speed | output P L L kB1 | [kgl
(Unit: mm) 1kW | GYC102D5-0B2 | 197.5 139.5 655 | 57
T 3000r/min | 1.5kW | GYC152D5-0B2 | 2125 154.5 805 | 7.0
g - o 100 2kW | GYC202D5-[1B2 | 2275 169.5 955 | 82
0] 3 (Unit: mm)
L 0130
LL 58
M W 12 16
% = 2 50
——t W L wn
Yo} (o]
ITe] :qi S —]
! — ~
L 14— -85
‘ —1 Sy
o — IS}
g Power |
e Signal supply —| @
® N ine line I o i °
o Z Y
8 ‘ (T | &
Signal
— 1 SHAFT EXTENSION pignal / Oomer
< e
i
SHAFT EXTENSION
55 KB1
[Mass: 3.5kg]

* See page 8-27 for the shaft extension specification of the motor with a key.
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8.3.4 GYC Motor (With a brake)

Rated speed Rated output Type Rated | Rated Type Over length | Dimensions(flange) | Mass
3000r/min 0.1kW GYC101D5- (] B2-B speed | output L LL [kgl
(Unit: mm) 3000r/min 0.2kw | GYC201D5- [0 B2-B 124 94 1.9

' 0.4kW | GYC401D5- [1 B2-B 139 109 26

108.5 060 (Unit: mm)
L
83.5 25
pup 4055 L 30
8|3

[Mass: 4.3kg]

ﬂ o @
~ °b E\}%
) s ) i -
0 jJ ] 1 =
& o o T—TI— =&
[V 1| 1 Py < :Qi 7 )
N
Power —
suppl
[ imj:\\ i - ) CR Power
| s @ & =] I supply
S ignal + H Signal line
line (=4 Signal Q
© 3 S line ]
™ o
r 1 S| SHAFT EXTENSION
SHAFT EXTENSION
[Mass: 1.0kg]
Rated speed l Rated output ‘ Type Rated | Rated e Over length | Dimensions(flange) | Terminal | Mass
3000r/min | 075w \ GYC751D5- [ B2-B speed | output L LL kB1 | [kgl
(Unit: mm) ) 1kw | GYC102D5-0B2-B| 239.5 181.5 67.5 8.0
3000r/min | 1.5kW | GYC152D5- [(1B2-B | 254.5 196.5 82.5 9.8
2kwW | GYC202D5- (1 B2-B 269.5 211.5 97.5 11
(Unit: mm)
169.5 0100 L 0130
LL 58
129.5 40 12|16
10_[3 ‘
2 50
% :
(2]
ISIgNIS
L
§ ' § — —
H—— -1 & s
0 I — (=}
I = |
Rl 9
|
I | N
N
Q Power =
4 s\gm supply ’L“K&
=) line line o Signal / Power )
® EP\ line supply
8 line
& SHAFT EXTENSION 95 KB1
SHAFT EXTENSION

* See page 8-27 for the shaft extension specification of the motor with a key.

8-20 Dimensions of Servomotor




CHAPTER 8 SPECIFICATIONS

8.3.5 GYG Motor (2000[r/min])

Rated | Rated S Over length | Dimensic Terminal | Mass Rated | Rated Type Over length | Dimensions(flange) | Terminal | Mass
speed | output L L LL KB1 | [k speed | output i L LL KB1 kgl
2000¢/min 0.5kW |GYG501C5- 0 B2 175 120 47.5 5.3 1kW | GYG102C5- O B2 200 145 72.5 7.5
0.75kW | GYG751C5- (1 B2 187.5 132.5 60 6.4 2000r/min | 1.5kW | GYG152C5- (] B2 225 170 97.5 9.8
(Unit: mm) 2KW | GYG202C5- B2 | 250 195 1225 | 12
(Unit: mm)
L L 130
LL 55 LL
12 6 12
2 47
= g =
— = — Q2 E——— T
| E— [N —
 E— Q  E—
3 8 S
i s |n
/ Power / Powe‘r
supply
suppl I
Signal \ing” Signal ™ SHAFT EXTENSION
line 535 KB1 SHAFT EXTENSION line 53.5 KB1

* See page 8-27 for the shaft extension specification of the motor with a key.

8.3.6 GYG Motor (2000[r/min]) (With a brake)

Rated Rated T Over length | Dimensions(flange) | Terminal [ Mass Rated Rated T Over length | Dimensions(flange) | Terminal | Mass
speed | output ype L [ KB1 | lkal speed | output Y L L kg1 | [kal
2000r/min 0.5kW |GYG501C5-0B2-B| 217.5 162.5 52 7.5 1kW |GYG102C5-[0B2-B| 2425 187.5 77 9.7
0.75kW | GYG751C5- (1 B2-B 230 175 64.5 8.6 2000r/min | 1.5kW | GYG152C5-(1B2-B| 2675 | 2125 102 12
(Unit: mm) 2kW |GYG202C5- 0 B2-B| 2925 237.5 127 14.2
(Unit: mm)
L i
LL 55 LL
12 6 12
2 47
oe]
S
—] i
—— 1| — _—  ——1
 S— S
53 o3
/ Powe‘r / Powelr
supply supply
Signal \“L SHAFT EXTENSION Signal \_line
line 915 KB1 line g1 KB1 SHAFT EXTENSION

* See page 8-27 for the shaft extension specification of the motor with a key.
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8.3.7 GYG Motor (1500[r/min])

Rated | Rated Type Over length | Dimensions(flange) | Terminal | Mass Rated speed Rated output Type
speed output P L LL KB1 [kal 1500r/min 1.3kW GYG132B5- 00 B2
- 1325 it
1500r/min 0.5kW | GYG501B5- O B2 1905 | 60 6.4 (Unlt. mm)
0.85kW | GYG851B5- (1 B2 203 145 72.5 7.5
(Unit: mm)
228
170
L
LL 58
= 6 %
12_ 40 S
< P
—— = cE
s s ‘

| @]
9 ) / Power
| suppl

m,\gx\@ \ ine"”

/ b 53.5 97.5
‘ower
supply
Signal \line
line 535 KB1 SHAFT EXTENSION SHAFT EXTENSION
[Mass: 9.8kg]

* See page 8-27 for the shaft extension specification of the motor with a key.

8.3.8 GYG Motor (1500[r/min]) (With a brake)

(88)

(110)

Signal
\_line Power
supply
\line

915 KB1

SHAFT EXTENSION

(110)

ignal

\ie

88,

line | Y
8l \Poversuppy ine 9
915 J_ 102 ~

SHAFT EXTENSION

Rated | Rated o Over length | Dimensions(flange) | Terminal | Mass Rated speed Rated output [ Type
speed | output P L LL KB1 [kal 1500r/min 1.3kW \ GYG132B5- [1B2-B
) - 0 B2- 175 4. ! N
15000/min | 0-5KW | GYG501B5- 1B2-B| 233 645 | 86 (Unit: mm)
0.85kW | GYG851B5- [J B2-B 245.5 187.5 77 9.7
(Unit: mm) 270.5 0130
212.5 58
L 12 6
‘ A
i 58 12, 40
12 6 ©
12_ 40 9
=
o
g So—=—u i
Q S}
N~
= = | N0s
=

[Mass: 12kg]

* See page 8-27 for the shaft extension specification of the motor with a key.
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8.4 Dimensions of Servo Amplifier

Power supply Rated speed Applicable motor output Type Power supply Rated speed Applicable motor output Type
. 0.05kW RYT500D5- OO 6 100V series 0.2kW RYT201D5- OO 6
100V i
series 0.1KW RYT101D5- (101 6 200V series 3000r/min 0.4kW RYT401D5- 11 2
) 3000r/min 0.05kW RYT500D5- (0 2 (Unit: mm)
200V series 0.1kW RYT101D5- OO 2
0.2kW RYT201D5- OO 2
(Unit: mm)
ol o
© 0
= Lnslta\lalion g Installation
fe=] ole size hole size
. ﬁﬁﬁ Q00000000000 - ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ]ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
T
[TITITm it [T
o
(o) , [fe)
40 (B). 50 (5
’ ! T i o [Fa]
y A | J | T j?ﬂ
L[] 1 S e e (@] 5 e LI
H=e Al @1 o i @
= 1B I o ME;
i o T
g (Bt ] I 8 [T = |
o D ' = i o F m & i
& ,/ Z ml [ e E] L]
: S I00ED o L ] gy A
=N | LN | L
45 L 80 145 55 ‘ 80 145
Mass: 0.7k
[Mass: 0.7kg] [Mass: 0.9kg]
Power supply Rated speed Applicable motor output Type Rated speed Applicable motor output Type
100V series 3000r/min 0.375kW RYT401D5- (000 6 1500r/min 0.85kW RYT851B5- (O 2
1500r/min 0.5kW RYT501B5- 001 2 2000r/min 1.0kW RYT102C5- 0 2
: " 0.5kW RYT501C5- O 2 1.0kW RYT102D5- OO 2
200V i
series 2000r/min 0.75kW RYT751C5- O 2 3000r/min 1.5kW RYT152D5- OO 2
3000r/min 0.75kW RYT751D5- 0O 2 (Unit: mm)
(Unit: mm)
P ©
g ~
| g Installation
0 Installation & hole size
= hole size 0
B 2
4-M4
4-M4 o
| / 35 40205 (5)
m b ¢
35 _80+0.5/| (5)
54|
(]
= i
ke
5 3 i
& =
Q ” y
@ n
E ] o
F |/
80 80 145
£
[Mass: 1.3kg] [Mass: 1.4kg]

Dimensions of Servo Amplifier
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Rated speed Applicable motor output Type Mass Rated speed Applicable motor output Type
1500r/min 1.3kW RYT132B5- 00 2 3000r/min 4.0kW RYT402D5- O 2
000 1.5kW RYT152C5- 001 2 2.9kg 5.0kW RYT502D5- O 2

2.0kW RYT202C5- OO0 2 (Unit: mm)
2.0kW RYT202D5- OO 2
3000r/mi 2.6k
rimin 3.0kW RYT302D5- (0 2 o
5 =
(Unit: mm)
o] o [ I—— —
0 o
: 8 - |0
g e
/A
(? Elan
_ 80 | 195 )
5 100£0.5 _, (5)
80 | 180 ) o
] 5., 8005 _ (5) T
== 9 1 "
== Ff o= \‘ ‘\
M = =iald |f] " 1" 0 !\ ‘!
| | < ‘ ! ‘
S Installation
50 | | N ‘w hole size \‘
fl 1| Installation || “ “
o 1| hole size ‘\ ) |
‘ ‘ 4-M4
l, ‘l 4Ma L y
1 I o — . S— e ——
)
[Mass: 3.8kg]
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8.5 Optional Specification of Shaft Extension [With a

Key, Tapped]

LR
‘ Q
L = fis)
(T ]
N
ax SZ-SG
Motor type [LR [a [aK [s [T [u [w [sz [sG
GYS Motor
GYS500D5-0A0-0 *1 25 = 14 26h6 2 1.2 2 -
GYS101D5-0A0-0 1 @8h6 3 1.8 3 - -
GYS201D5-0CO-00 30 20 214h6 5 3 5 M5 8
GYS401D5-0CcO-0
GYS751D5-0C2-0 40 30 216h6
GYS102D5-C0C2-00 45 40 32 ©24h6 7 4 8 M8 16
GYS152D5-0C2-0
GYS202D5-0C2-0
GYS302D5-0JC2-0 63 55 45 228h6
GYS402D5-0C2-0
GYS502D5-0C2-0
GYC Motor
GYC101D5-00A2-00 *1 25 - 14 @8h6 3 1.8 3 - -
GYC201D5-0C2-0 30 16 214h6 5 3 5 M5 8
GYC401D5-0c2-0
GYC751D5-0C2-0 40 22 216h6
GYC102D5-0C2-0 58 50 40 ©24h6 7 4 8 M8 16
GYC152D5-0c2-0
GYC202D5-00Cc2-0
GYG Motor 2000r/min
GYG501C5-00C2-00 55 47 35 219h6 6 35 6 M6 12
GYG751C5-00C2-0
GYG102C5-0C2-0 222h6 7 4 8 M8 16
GYG152C5-00C2-00
GYG202C5-00C2-0
GYG Motor 1500r/min
GYG501B5-00C2-0 58 40 30 219h6 6 35 6 M6 12
GYG851B5-0C2-0
GYG132B5-00C2-0 @22h6 7 4 8 M8 16

*1 The shaft extension of the GYS and GYC motors of 0.1kW or less is not tapped

Optional Specification of Shaft Extension [With a Key, Tapped]
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8-26 Optional Specification of Shaft Extension [With a Key, Tapped]
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9.1 Timing Chart

9.1.1 Power-On Timing

m [f the motor power and control power are turned on simultaneously

(1) After power-on, it takes about 2.0 seconds until initialization of the servo ampilifier is finished.
(2) Completion of initialization is indicated by activation of servo control ready [S-RDY].

(3) After (2) is verified, the servo-on [S-ON] signal is turned on.
(4) After ready for servo-on [RDY] is turned on, the servo amplifier is ready to operate.

Main power, control power* Shutoff Power-on
Initialization of amplifier 2.0s.
4
Servo control ready [S-RDY] OFF ON
Servo-on [S-ON] OFF ON
A 4
Ready for servo-on [RDY] OFF ON

W [f the control power is turned on first
(1) It takes about 2.0 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) After (2) is verified, the motor power is turned on and the servo-on [S-ON] signal is turned on.
(4) After ready for servo-on [RDY] is turned on, the servo amplifier is ready to operate.

Control power (sL1, sL2)* Shutoff e

Main power (L1, L2, L3) Shutoff Power-on

Initialization of amplifier L 2.0s. N

Servo control ready [S-RDY] OFF 40-12 = ON
v

Servo-on [S-ON] OFF ON
v

Ready for Servo-On [RDY] OFF ON

9-2 Timing Chart
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9.1.2 Each Signal Timing

B Sequence input signal response time

The response time from sequence signal activation to signal recognition inside the servo amplifier
is 2 [ms]. Leave the sequence input signal turned on for at 1 [ms] or more.

CONT sign_al _ OFF ON
(sequence input signal)

4+ 2ms
Recognition by servo
amplifier OFF ON

[Example] Deviation clear signal

Deviation clear (50) OFF ON OFF

> < 2ms

Position deviation amount A A pulses 0 pulses

Zero deviation (23) G ON

» <

2ms

Pulse command

Can be input May not be input Can be input

Timing Chart 9-3
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9.1.3 Control Mode Selection Timing

Transition time for each control mode is 2 [ms].

After issuing a selection signal, wait for 2 [ms] or more before issuing next commands.

[Example] Switching from position control to speed control

PAO01_01 (control mode selection)

Control mode

Manual forward rotation [FWD]

Speed command voltage

9.1.4 Alarm Reset Timing

OFF ON
2ms
Position Speed
control control
OFF ON
2ms
May not be input Can be input

After an alarm occurs, it takes about 0.5 [ms] until alarm detection output.

It takes about 1.5 [ms] or 80 [ms]* after an alarm reset signal is issued until the alarm is actually

removed.

Alarm Normal Alarm occurrence Normal

_ 1.5ms/80ms*
Alarm reset e ON o=
Servo-on [S-ON] oN
Ready for servo-on 05ms | Iq 1:5ms/80ms*
[RDY] ON OFF ON
Servo alarm detection
(normally open contact) OFF ON OFF
Servo alarm detection
(normally closed contact) ON OFF ON

* The time varies according to the setting of PA2_62 (Action sequence at alarm).
If the action at stop is free-run (reference value: 1, 3 or 5): 1.5 [ms]
If the action at stop is DB (dynamic brake) (reference value: 0, 2 or 4): 80 [ms]

9-4  Timing Chart
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9.2 Overload Characteristic

The detection time and load factor characteristics until an overload alarm (OL1/OL2) occurs are

indicated by rotation speed.

9.2.1 GYS/GYC Motor

(1) In case of operation at rated rotation speed (3000 [r/min])

1000 F-——————

T

|

|

|

|

|

|

|
e — kA4 4 HH

|

|

|

|

|

|

|
__4_Laaa1ud

100 b -+-»—-———— ¥

| —A— OL2alarm |~~~ -
| —a— oLtalarm |

OL alarm detection time [s]
=

Load factor [%]

(2) In case of operation at maximum rotation speed (6000 [r/min])

1000

o
£
= 100
c
§e)
©
g
(0]
©
£
© 10
©
|
(@)
1

0 50 100 150 200 250 300
Load factor [%]

Overload Characteristic 9-5
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(3) In case of operation at max. rotation speed (5000 [r/min])

Target capacity: 1.0 [kW], 1.5 [kW]

—4&— OL2 alarm

[s] swi uonosyep wiee 10

300

Load factor [%]

9-6 Overload Characteristic
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9.2.2 GYG Motor

(1) In case of operation at rated rotation speed (1500/2000 [r/min])

[s] swny uonosiep wiee 10

300

250

200

150

100

50

Load factor [%]

(2) In case of operation at max. rotation speed (3000 [r/min])

[s] swn uonosiep wlee 10

300

250

200

150

100

50

Load factor [%]

9-7
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9.3 Power Supply Capacity and Generated Loss

Power supply
capacity

Power

Heat value of amplifier(Qamp)

consumption (P)

Heat value of motor(Qmot)

[kVA]

Rated s o . Power Power Heat value of | Heat value of
rotation ervrc:]gcrjrgllﬂer Servomotor model C?E\?\Z'ty ci%ge:li)t/y consumption| amplifier motor
speed [KVA] (P) [kW] | (Qamp) [KW] | (Qmot) [kW]
RYT500D5-01012 (6) | GYI500D5-01012 (6)|  0.05 0.1 0.074 0.018 0.006
RYT101D5-00012 (6) | GYTI101D5-000012 (6)| 0.1 0.2 0.13 0.021 0.011
RYT201D5-00012 (6) | GYTI201D5-00012 (6)| 0.2 0.4 0.25 0.027 0.022
RYT401D5-006 | GYO401D5-00006 | 0.375 | 0.8 0.48 0.038 0.044
RYT401D5-002 | GYO401D5-002 | 0.4 0.8 0.48 0.038 0.044
3000 | RYT751D5-002 | GYO751D5-002 | 0.75 15 0.89 0.059 0.083
[/min] | RyT102D05-002 | GYO10205-002 | 1.0 2.0 1.2 0.073 0.11
RYT152D5-0002 | GYO152D5-002 | 1.5 2.9 1.8 0.103 0.17
RYT202D5-0002 | GYO202D05-002 | 2.0 3.9 2.4 0.13 0.22
RYT302D5-002 | GYO302D05-002 | 3.0 5.9 35 0.19 0.33
RYT402D5-002 | GYO402D5-0002 | 4.0 7.8 47 0.25 0.44
RYT502D5-002 | GYO502D05-002 | 5.0 9.8 5.9 0.31 0.56
RYT501C5-002 | GYO501C5-002 | 0.5 1.0 0.60 0.044 0.056
RYT751C5-002 | GYO751C5-002 | 0.75 15 0.89 0.059 0.083
[f/?'ﬂg] RYT102C5-002 | GyO1o2cs-0002 | 1.0 | 20 1.20 0.073 0.1
RYT152C5-002 | GYO152C5-002 | 1.5 2.9 1.8 0.103 0.17
RYT202C5-002 | GYO202C5-002 | 2.0 3.9 2.4 0.13 0.22
RYT501B5-002 | GYO501B5-0002 | 0.5 1.0 0.6 0.044 0.056
[:/rsnoig] RYT851B5-00002 | GYO851B5-0002 | 0.85 1.7 1.0 0.065 0.094
RYT132B5-002 | GYO13285-0002 | 1.3 2.6 15 0.091 0.14

9-8 Power Supply Capacity and Generated Loss




9.4 Inrush Current

The allowable inrush current of the servo amplifier is specified below.

CHAPTER 9 CHARACTERISTICS

Rated rotation Servo amplifier model Servomotor model Capacity Inrush current [A]
speed [kW]
RYT500D5-0016 GY[500D5-1016 0.05
RYT101D5-0006 GYO101D5-0006 0.1 3.6
RYT201D5-0016 GY[J201D5-006 0.2
RYT401D5-0006 GY[401D5-006 0.375 11.8
RYT500D5-002 GY[500D5-002 0.05
RYT101D5-0002 GY[d101D5-0002 0.1
7.2
RYT201D5-0002 GY[d201D5-0002 0.2
3000
[r/min] RYT401D5-0002 GY[401D5-0002 0.4
RYT751D5-0002 GYO751D5-002 0.75
23.5
RYT102D5-0002 GY[102D5-002 1.0
RYT152D5-002 GY[152D5-002 1.5
34.4
RYT202D5-002 GY[202D5-002 2.0
RYT302D5-002 GYO302D5-0002 3.0
RYT402D5-002 GY[402D5-0002 4.0 68.8
RYT502D5-002 GY[502D5-002 5.0
RYT501C5-0002 GYO501C5-0002 0.5
RYT751C5-0002 GyO751C5-0002 0.75 23.5
2000
[r/min] RYT102C5-002 GY[d102C5-0002 1.0
RYT152C5-0002 GYO152C5-0002 1.5 244
RYT202C5-0012 GY[O202C5-0002 2.0 '
RYT501B5-002 GY[501B5-0002 0.5
1500 23.5
. RYT851B5-002 GY[851B5-002 0.85
[r/min]
RYT132B5-002 GY[132B5-002 1.3 34.4

+ The inrush current indicates the maximum peak current.

Inrush Current

9-9
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9.5 Bending Strength of Cable

The bending life of the cable used at a bending radius larger than the recommended bending radius R

of 60 [mm] is 5,000,000 cycles or over when tested under the following conditions.

<Testing conditions>

(1) Use testing apparatus shown in the figure below to cause the cable to be bent in a traveling
distance L of 300 [mm].

(2) Count each reciprocal test cycle. Count the bending frequency until conductors are broken.

Traveling distance L=300 [mm]

NI I I IS IIIIIINIAII IS,

P | 1]

Vs

S 7 e - \
e s \ )
: / Bending l \ Moving end
/ // radius [
“ R=60 [mm] | (
[<—L |
\\ \\ | \
AR LN Fixed end
NN\ NN E—
\\\ \\\ \ . . /
. L \ N

. — e 2
N -

~ X

00000

/////////////////////////////////////////////

@ The cable life depends largely on the handling method. The bending life is a
ote reference value for the testing conditions specified above.

9-10 Bending Strength of Cable
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10.1 Overall Configuration of Peripheral Equipment

MCCB/ELCB

Install in the primary circuit (power
supply circuit) of the servo amplifier
to protect the servo amplifier
against damage caused by power
switching or short circuiting current.
Insert the electromagnetic
contactor between MCCB/ELCB
and AC reactor if one is to be used.

MCCB/ELCB

AC reactor AC reactor
Install for large power supply
capacities, imbalance in the
source voltage, and suppression

of harmonics.

Power filter

Install to suppress harmonics in
the power supply circuit and to
protect the servo amplifier against
surges and noises in the power
supply.

Power filter

(4)
RS-485 cable

Servo amplifier

External braking resistor
(option)

DC reactor

Sequence /O cable

al——

Motor power cable

=2

Encoder cable

Servomotor

Wiring connectors do not come with the servo amplifier or servomotor.
Prepare the necessary option cable or connector kit.

10-2 Overall Configuration of Peripheral Equipment
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10.2 Cable Size

B Main circuit section

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
Mainly used for the main circuit and grounding circuit. When compared with the IV and HIV
cables, the cable size is smaller and the cable is superior in flexibility. Due to these features,
the cable is used for higher ambient temperatures (50 [°C], etc.), reduced cable space,
improved actuation efficiency, etc. The maximum allowable temperature as an insulated cable
is 90 [°C].
[Example]:BOARDLEX made by FURUKAWA ELECTRIC

B Control circuit section
Twisted shielded cable for electronic and electric devices
Used for control circuits. Use this cable for applications susceptible to (potential) radiant noise
and inductive noise. The cable has a large shielding effect. Even inside panels, use this cable
without fail if the wiring distance is long.
[Example]: BEAMEX S shielded cable XEBV or XEWV made by FURUKAWA ELECTRIC

Encoder section

The encoder cable of the servomotor is a composite 2C (cable), 2P (pair) shielded cable

housing different cable sizes shown below.
Cross linked polyethylene vinyl sheath cable for robot travel (composite cable) (DAIDEN Co., Ltd.)

RMCV-SB-A (UL2464) AWG#25/2P+AWG#23/2C (wiring length < 10 [m])
RMCV-SB-A (UL2464) AWG#25/2P+AWG#17/2C (10 [m] < wiring length < 50 [m])

Cable Size 10-3
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10.2.1 Main Circuit Section Cable Size

The following cable sizes are recommended for parts (1), (2), (3), (4) and (5) specified on page 10-2.

B Single-phase 100V

Recommended cable size [mmz]
(1) Power supply
(L1,L2,L3) : . (4) Control
Rating | Capacity (3) Motor power (?g{gqakﬁrégzresg;?r power
[r/min] [W] (U,V,W) ’ ’ (L1C,L2C)
(5) Earthing (E)
75 [°C] o 75 [°C] o
(HIV) 90 [°C] (HIV) 90 [°C] Common
50
3000 to 1.25 0.75 1.25 1.25 0.75
375

B Single-phase 200V

Recommended cable size [mm2]
(1) Power supply
(L1,L2,L3) . . (4) Control
Rating | Capacity (3) Motor power (?&g;agégzressg;r power
[r/min] W] (U,V,W) ’ ’ (L1C,L2C)
(5) Earthing (E)
75[°C] o 75[°C] o
(HIV) 90[°C] (HIV) 90[°C] Common
50
3000 to
750
500 1.25 0.75 1.25 1.25 0.75
2000
750
1500 500

10-4 Cable Size
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B 3-phase 200V

Recommended cable size [mm?]
(1) Power supply
Rating | Capacity (L1,L2,L3) (2) Braking resistor (4);)2\,?::0'
: (3) Motor power (U,V,W) (RB1, RB2, RB3)
[r/min] [W] (5) Earthing (E) (L1C,L2C)
75 [°C o 75[°C o
(HI[V)] 90 [C] (HI[V)] 90[°c] | Common
50
to 1.25
1000
0.75
1500
3000 2000 2.0
3000 1.25
4000 35 2.0
5000 3.5 1.25 1.25 0.75
500
to 1.25
1500
2.0 0.75
2000
500
1500 850 1.25
1300

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 (100V and 200 V series) = 1.25mm?
(2)  1.5kW = 2.0mm?
(3)  2kW or more = 5.5mm?

<Braking resistor, control power supply, etc.>
Same as above table.

Cable Size 10-5
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10.2.2 Encode Wiring Cable

Use the specified shield cable for encoder wiring of the servomotor.
The optional cable for the servomotor is a UL-rated cable having bend resistance.
Use a regular twisted pair batch shield cable if the servomotor and cable do not move.
B Cross linked polyethylene vinyl sheath cable for robot travel (flame-resistant) (Daiden
Co., Ltd.)
RMCV-SB-A AWGH#25/2P + AWG#23/2C
(For 10 [m] or smaller wiring length)
RMCV-SB-A AWGH#25/2P + AWG#17/2C
(For wiring lengths < 10 [m] and < 50 [m])

The relationship between AWG and mm is shown below.

Gauge Sl unit Inch unit
AWG | infmmy | Diameter %‘i}j Diameter | _ Cross
16 1.25 1.291 1.309 50.82 2583
17 - 1.150 1.037 45.26 2048
18 - 1.024 0.8226 40.30 1624
19 - 0.9116 0.6529 35.89 1288
20 - 0.8118 0.5174 31.96 1021
21 - 0.7299 0.4105 28.46 810.0
22 - 0.6438 0.3256 25.35 642.6
23 - 0.5733 0.2518 22.57 509.4
24 - 0.5106 0.2024 20.10 404.0
25 - 0.4547 0.1623 17.90 320.4

10-6 Cable Size



10.2.3 How to Calculate the Servo Amplifier Input Current

CHAPTER 10 PERIPHERAL EQUIPMENT

Calculate the servo amplifier input current in the following equation to select peripheral equipment.

Formula

Input current (single-phase 100/200 [V]): lin = (Po + Pi)/ (Vac x 1.35 x namp x nmot) x 1.27 x V3

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.
H In case of single-phase 100V

C 14 Internal power Input current for
Rated rotation arz;g)l y |npu<tv\;ct>:l;age consumption Inpuh;:rllj)rrent selection of peripheral
speed Y, (Pi) A equipment
Wl Y] W] [A] (linx1.5) [A]
50 1.5 2.3
. 100 2.6 3.9
3000 [r/min] 85 15
200 4.8 7.2
375 8.7 13.1

H In case of single-phase 200V

. Internal power Input current for
Rated rotation Ca;zgg)l ty Inpu(tv\;c:;age consumption Inputlci::)rrent selection of peripheral
speed (Pi) equipment
[w] M W] Al (linx1.5) [A]
50 0.7 1.1
100 1.3 2.0
3000 [r/min] 200 24 3.6
400 4.7 7.1
170* 15
750 8.6 13.0
. 500 5.8 8.7
2000 [r/min]
750 8.6 13.0
1500 [r/min] 500 5.8 8.7

*-15% of 200V

Cable Size
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H In case of 3-phase 200V

Rted oiaion | CPAOTYY | mputvotego | G BICTT | nputcurent | SRS
speed (Pi) equipment
Wl \Y] W] [A] (linx1.5) [A]
50 0.4 0.6
100 0.7 1.1
200 1.4 21
400 2.7 4.0
750 5.0 7.4
3000 [r/min] 1000 6.6 9.8
1500 9.8 14.7
2000 13.0 19.5
3000 19.5 29.3
4000 170* 15 26.0 39.0
5000 325 48.8
500 3.3 5.0
750 5.0 7.4
2000 [r/min] 1000 6.6 9.8
1500 9.8 14.7
2000 13.0 19.5
500 3.3 5.0
1500 [r/min] 850 5.6 8.4
1300 8.5 12.8

*-15% of 200V

10.2.4 Conditions for Selecting Peripheral Equipment of Servo
Amplifier

B To select peripheral equipment for a single servo amplifier

Obtain "1.5 times" the input current (lin) obtained above.

B To select peripheral equipment for two or more servo amplifiers

Multiply "1.5 times" the sum of the input currents (lin) of all servo amplifiers.

[Example] In case of two 200 [W] units and three 400 [W] units (In case of single-phase 200V)
I={(2.4x2)+ (4.7 x 3)} x 1.5 =28.35 [A]

Select peripheral equipment having 25.5 [A] or a larger rated current.
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10.3 MCCB/ELCB (Molded Case Circuit Breaker/Earth
Leakage Breaker)

Install MCCB (molded case circuit breaker) or ELCB (earth leakage breaker) in the primary circuit
(power supply circuit) of the servo amplifier to protect the servo amplifier against losses caused by
the power switching current and short circuit current. Models for a single servo amplifier are
described here. Because the servo amplifier is provided with protective functions against output

circuits such as the overcurrent, protective devices such as the thermal relay are unnecessary.

Model of molded case circuit breaker and earth leakage breaker

B |n case of single-phase 100V

Rated rotation . ELCB
speed Capacity [kW] mccs (Sensed current: 30mA)
0.05 EA32AC/3 EG32AC/3
3000 [r/mi 0.1 EA32AC/5 EG32AC/5
[r/min] 0.2 EA32AC/10 EG32AC/10
0.375 EA32AC/15 EG32AC/15
B |n case of single-phase 200V
Rated rotation . ELCB
speed Capacity [kW] MCCB (Sensed current: 30mA)
06015 EA32AC/3 EG32AC/3
3000 [r/min] 0.2 EA32AC/5 EG32AC/5
0.4 EA32AC/10 EG32AC/10
0.75 EA32AC/15 EG32AC/15
2000 [r/mi 0.5 EA32AC/10 EG32AC/10
[r/min] 0.75 EA32AC/15 EG32AC/15
1500 [r/min] 0.5 EA32AC/10 EG32AC/10

MCCB/ELCB (Molded Case Circuit Breaker/Earth Leakage Breaker)
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10-10 MCCBJ/ELCB (Molded Case Circuit Breaker/Earth Leakage Breaker)

In case of 3-phase 200V

Rates%erzztc?tlon Capacity [kW] MCCB (Sensed Equ(r:eBnt: 30mA)
0.05
0.1 EA33AC/3 EG33AC/3
0.2
04 EA33AC/5 EG33AC/5
0.75 EA33AC/10 EG33AC/10

3000 [r/min] 1.0 EA33AC/15 EG33AC/15
15 EA33AC/20 EG33AC/20
2.0 EA33AC/30 EG33AC/30
3.0 EA53AC/40 EG53AC/40
28 EA53AC/50 EG53AC/50
0.5 EA33AC/10 EG33AC/10
0.75

2000 [r/min] 1.0 EA33AC/15 EG33AC/15
15 EA33AC/20 EG33AC/20
2.0 EA33AC/30 EG33AC/30
0.5

1500 [r/min] 0.85 EA33AC/10 EG33AC/10
1.3 EA33AC/15 EG33AC/15
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10.4 Electromagnetic Contactor

Connect the electromagnetic contactor to disconnect the servo amplifier from the power supply with
an external signal or to turn the power on or off from a remote operation panel.

The model is to turn the primary circuit of a single servo amplifier of 500 [kVA] or less power
capacities with the designated cable size and 20 [m] or less wiring length.

If the power supply capacity exceeds 500 [kVA], connect an AC reactor.

Model of electromagnetic contactor

M In case of single-phase 100V M In case of 3-phase 200V
Rated rotation Capacity MC
speed / Capacity [kW] Rated rotation Capacity MC
0.05 speed / Capacity [kW]
0.05
. 0.1 SC-03
3000 [r/min] 02 01
0.375 SC-0 0.2 SC-03
04
0.75
3000 [r/min] 1.0
B In case of single-phase 200V 15
Rated rotation Capacity MC 20 SC-4-1
speed / Capacity [kW] :
0.05 3.0 SC-N1
01 SC-03 gt SC-N2
3000 [r/min] 0.2 5.0
0.4 0.5
0.75 SC-0 0.75 SC-03
_ 05 SC-03 2000 [r/min] 1.0
2000 [r/min] 15
0.75 SC-0 SC-4-1
1500 [r/min] 0.5 SC-03 2.0
0.5
SC-03
1500 [r/min] 0.85
1.3 SC-0

Electromagnetic Contactor 10-11
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10.5 Surge Absorber

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.

Control relay, etc.

Model: S1-B-0 (made by OKAYA ELECTRIC INDUSTRIES)

| 300 401201+
T =
21.5
4L —

Electromagnetic contactor, etc.
Model: S2-A-0 (made by OKAYA ELECTRIC INDUSTRIES)

[mm]

|
40—k 301

| 300
S{S:I'll' ij
[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. TuF—200Q
— Aczs0vV B The purpose of the surge
\ absorber is suppression of the
- 200Q+0. 1u .
Z’;Ie(;gnnaw Series connection Il\:;umlng Surge VOItage‘
treatment (flame retardant construction)
+ 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.)

| Losd [4—o—
_T_—K—j

10-12 Surge Absorber
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10.6 Power Filter

The servo amplifier performs high frequency switching under PWM control similarly to
general-purpose inverters. Therefore radiant noise, conductive noise and so on may give effect on
peripheral equipment.

The following method is effective as a countermeasure.

noise T

Radio
Radiant noise.7
/;;i‘
Power transformer < Servomotor
Power ifi
Servo amplifier M
supply L 1 - -
Vi i : |
; H FANAYAN
. i H RYAYAYE
Conductive i o B
. | . !
noise ' Static induction -t Electromagnetic induction noise
[
[}
\
\

-\

\\\\ ] -
N N
~> 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 ampilifier.
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 X 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 programmabile logic controller and general-purpose PC) to the 200 [V] power supply.

Power Filter 10-13
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7)

TRAFY X X PLC

(2)| Power E
filter

()| servo E
amplifier

‘ ‘ ‘ Copper bar
: \ (1

%_6 L)
1

Numbers (1), (2), ... in the figure indicate the paragraph number given on the previous page.

Power filter model

B In case of single-phase 100V B In case of 3-phase 200V
Rated rotation Capacity ' Rated rotati Capacit i
speed [kW] Power filter a esp;cgéa on [IF()W] Y Power filter
00'015 RNFTCO06-20 00'015
3000 [r/min : . -
[r/min] 0.2 RNFTC10-20 0.2 RNFTC06-20
0.375 RNFTC20-20 04
0.75
RNFTC10-20
3000 [r/min] 1.0
B In case of single-phase 200V 15 RNFTC20-20
Rated rotation Capacity = filt 2.0
speed [kW] ower niter 3.0 RNFTC30-20
0.05 4.0 RNFTC50-20
0.1 RNFTC06-20 5.0 S0-
3000 [r/min] 0.2 0.5 RNFTC06-20
04 RNFTC10-20 0.75 RNFTC10-20
0.75 RNFTC20-20 2000 [r/min] 1.0 )
) 0.5 RNFTC10-20 15
2000 [r/min -
[/mind 5 75 | RNFTC20-20 2.0 RNFTC20-20
1500 [r/min] 0.5 RNFTC10-20 0.5 RNFTCO06-20
1500 [r/min] 0.85 RNFTC10-20
1.3 RNFTC20-20

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.
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10.7 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 VD - ( ge V) 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 100V

Ratesci) ;Ztgtion CTE\?\Z”V AC reactor DC reactor
0.05 ACR2-0.4A DCR2-0.4

. 0.1 ACR2-0.75A DCR2-0.75

3000 [r/min] 02 ACR2-1.5A DCR2-15
0375 ACR2-2.2A DCR2-2.2

AC/DC Reactor
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B |n case of single-phase 200V

Rated rotation Capacity
speed kW] AC reactor DC reactor
0.05 DCR2-0.2
0.1 ACR2-0.4A DCR2-0.4
3000 [r/min] 0.2 ACR2-0.75A DCR2-0.75
0.4 ACR2-1.5A DCR2-1.5
0.75 ACR2-2.2A DCR2-2.2
2000 Ir/mi 0.5 ACR2-1.5A DCR2-1.5
[riminl 475 ACR2-2.2A DCR2-2.2
1500 [r/min] 0.5 ACR2-1.5A DCR2-1.5
B |n case of 3-phase 200V
Rated rotation Capacity
speed (kW] AC reactor DC reactor
0.05
DCR2-0.2
0.1 ACR2-0.4A
0.2 DCR2-0.4
04 ACR2-0.75A DCR2-0.75
0.75 ACR2-1.5A DCR2-1.5
3000 [r/min] :]lg ACR2-2.2A DCR2-2.2
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
0.5 ACR2-0.75A DCR2-0.75
0.75 ACR2-1.5A DCR2-1.5
2000 [r/min] :]lg ACR2-2.2A DCR2-2.2
2.0 ACR2-3.7A DCR2-3.7
0.5 ACR2-0.75A DCR2-0.75
1500 [r/min] 0.85 ACR2-1.5A DCR2-1.5
1.3 ACR2-2.2A DCR2-2.2
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B Harmonics suppression measures

1.

All servo amplifier models are applicable to the "guideline of harmonics suppression measures for
high voltage or extra high voltage consumers" if they are used at a specific consumer. If you are
a consumer to whom the guideline is applicable, calculate the equivalent capacity and harmonics
outflow current and, if the harmonics current exceeds the limit predetermined for the contract
wattage, take adequate countermeasures. (For details, refer to JEM-TR225.)

. The servo amplifier was excluded from the target of "guideline of harmonics suppression

measures for electric appliances and general-purpose products" in January 2004. However,
JEMA prepares a JEMA technical document in the view point of educating general harmonics
suppression measures. It is recommended to take harmonics suppression measures of the
discrete device as far as possible. (For details, refer to JEM-TR227.)

Source: The Japan Electrical Manufacturers' Association (JEMA)

Limitations set in the guideline for harmonics suppression measures are satisfied if the servo
amplifier is connected with an AC/DC reactor.

How to connect the AC reactor
Connect in the primary circuit of the servo amplifier as shown in the figure below.

Servo amplifier
Commercial power supply AC reactor

3-phase 200V
o U Xo
oV YO
o W 70

L3 Purpose of AC reactor
3 L1c (1) Improvement of input power
O L1C factor
i (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

(2) Protection against imbalance
in voltage or similar

(3) Harmonics suppression

(4) Suppression of power supply
capacity

Remove the jumper wire.

O—O0—O0—0——0—©

P1 P(+) N(-) RB1 RB2 RB3 P1 P(+) N(-) RB1 RB2 RB3
B2 TB2

AC/DC Reactor 10-17
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10.8 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.

Rated rotation Servo amplifier Capacity Built-in External Applicable
speed model kW] resistor* Braking resistance [Q]
Resistor

RYT500D5-[116 0.05 — WSR-401 20 to 75
RYT101D5-[116 0.1 — (68Q, 17W)
RYT201D5-C116 0.2 8W/20Q WSR-751 15 to 39
RYT401D5-1[J6 0.375 20W/20Q | (15Q, 25W) 10 to 22
RYT500D5-112 0.05 —
RYT101D5-112 0.1 — WSR-401 39 to 160
RYT201D5-[112 0.2 — (68Q,17W)

3000 [r/min] |_RYT401D5-0012 0.4 8W/40Q 39 to 80
RYT751D5-[112 0.75 20W/40 Q 15 to 40
RYT102D5-1(12 1.0 WSR-152

- : 15Q, 50W

RYT15205- 01012 TE 20W/15Q | ( ) 12 to 27
RYT202D5-112 2.0 30Wi120 DB11-2 7.5t0 20
RYT302D5-1[12 3.0 (10Q, 260W) 7.5t013
RYT402D5-[112 4.0 DB22-2

60W/6 Q (5.8Q, 39t08
RYT502D5-112 5.0 300W)
RYT501C5-[112 0.5
RYT751C5-0002 | 075 | 20W/40Q (;’\S/ZR';S&V) 1510 40

2000 [r/min] | RYT102C5-[1012 1.0 20W/15Q ’ 12 to 27

RYT152C5-[112 1.5 DB11-2

W/12Q 75102
RYT202C5-0102 20 30w/ (10Q, 260W) 51020
RYT501B5-1(12 0.5 20W/40 Q WSR-152 15 to 40

1500 [r/min] RYT851B5-[1[12 0.85 20W/15Q | (1 5D gé 1 $02W) 12 t0 27
RYT132B5-[1[12 1.3 30W/12Q (100, 260W) 7.5t0 20

* The allowable wattage of the built-in braking resistor varies according to the ambient

temperature.

10-18 External Braking Resistor
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Block diagram of main circuit section (Amplifier for 1.5kW/3000r/min (frame4) or less)

RB1
RB2

Built-in braking resistor

Servo amplifier

Inrush current
suppression ‘
resistor r |

Servomotor

From

Power supply for 1/0 connector

[ internal control
Battery E
L1C L2C
©

<N t Use the external braking resistor in the designated set without fail.
Ol€ | There is a risk of fire.

External Braking Resistor 10-19
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B To connect the optional external braking resistor

P(+) ) Symbol
DB example

CONTn 1
M2 4 2
7><7} (Disconnect the jumper wire.) External Braking Resistor
©

P1 P(+) RB1 RB2 RB3 N(-)
Commercial power supply

3-phase 200V

O—0O
| i
—_w
o
h=<c
0~0-0-©
O-0-0©
SN =
m=E=<c

© L2C
CN2
bd D N

j P5 1 \ k 7 P5

- M52 8 M5
BAT+ 3 1 BAT+
BAT- 4 2 BAT-
SIG+ 5 4 SI1G+
SIG- 6 5 SIG-

3 FG

\
\ ~ e

» Connect the sheath
Servo amplifier shield to the shell cover
on the amplifier and to Servomotor
no.3 (EG terminal) on
the motor.

To use an external braking resistor, wiring and parameter setting are necessary.
¢  Wiring of thermistor output of external braking resistor
+ Connect to the host device so that the servo amplifier is shut off upon activation of the
thermistor™.
+ Allocate external braking resistor overheat (34) to a CONT input terminal.
1 0 e Parameter setting

+ Set PA2_65 (braking resistor selection) at 2 (external resistor).

<Note * The external braking resistor will become excessively hot in the event of failure of the
braking transistor, possibly causing fire.
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10.9 Optional Equipment

Optional sequence I/O cable

Model: WSC-D36P03
Applicable range: All models (for CN1)

= ® b :
S %
= @ 5_\/ Mark tube
T | e I %ﬁ

43.5

o
T
39 L 100
B Model and manufacturer W Terminal layout
Connector 1 1 18
[Plug 10136-3000PE
[ Shell \ 10336-52A0-008 |
i | I
Made by Sumitomo 3M Ltd. 19 36
M Cable color
* *
Connector 1 [ 1[2[3[4[5]6]7][8[9]n]w]i]a]s[a]is[r7]1s]19]20]2r]22]23]24]25]26]27]28]29]a0]a1]32]33]34]3s 6]
Mark tube 1]2]s]a]s]6[7]8[o]r]rw]iz[ta]is[1a]16]17]18]19]20]21]22]23]24|25]26 |27 2820|3031 ]s2]3]54[35]3s]
Color| orange | Gray | White | Yellow | Pink | Orange | Gray | White | Yellow | Pink | Orange | Gray | white | Yellow | Pink | Orange | Gray wmze‘
Cable color — ===z |—z MR IR R R I R T R I N R R R R N A R R R N N R
Mark |53 lelzlelslelzlslzlslzlslzlslzlelzslelslelslelslslzlslzlalslalzlele|els
SIEIBIS|B(2(B|3(3|5(3|5|3|2|B|2|B|2|B|2|BI2|B|5|3|5(3|8(3|8(B|3|B|2|B]2
glz|&|z|8|z |82 HEH I I I I E R I I I I H I I I I I A

* Take care of the pin number.

W Length
[ Model [L [mm] |
| WSc-D36P03 | 3000°3%

* Contact Fuiji Electric representative if the cable of lengths other than 3 [m] is necessary.
+  The manufacturer of the connector is subject to change without notice.
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Optional encoder wiring cable (1)

Model: WSC-P06P02-E to WSC-P06P20-E
Applicable range: GYS model ... 0.75 [kW] or less (for CN2)
GYC model ... 0.75 [kW] or less (for CN2)

Servo amplifier connector Servomotor connector
L T =" | A
- =T ! © *
s g |e | [\ g e
N = £ 11
* 1= —_I @ A
v X - —
* Ty :
— T v
42.5 L 47
- =‘< > »
B Model and manufacturer Servomotor connector
Servo amplifier connector
Main body of plug housing 54180-0619 Cap housing 1-172332-9
Plug shell cover 582990626 Socket 170361-1
Plug shell body 583000626 Cover (x2) 316455-1
Plug mold cover (A) 54181-0615 Screw (x2) XPB M2.6x 10
Plug mold cover (B) 54182-0605 Nut (x2) W2. 6
Cable clamp 58303-0000 Made by Tyco Electronics Amp K.K.
Clamp screw 59832-0009
Made by Molex Japan Co., Ltd.
W Cable color
Servo amplifier side 1 2 3 4 5 6 Shell
Servomotor side 1 8 1 2 5 4 3
o Blue °
€)) Red |Black |orange | 1o | 1 | Blue 2
White | White [
Cable The cable color is either (1) or (2).
color
o
White | Black |Yellow |Brown | Blue | Red 2
2 5
Signal name P5 | M5 | BAT+ | BAT- | SIG+ | SIG- | FG
H Length
Model L [mm]
WSC-P06P02-E 2000209
WSC-P06P05-E 5000+59
WSC-PO6P10-E 10000+1009
WSC-P06P20-E 20000+2009

¢ The manufacturer of the connector is subject to change without notice.
e The movable cable is used.

/\ CAUTION

Do not join two or more encoder wiring cables and extend the wiring distance.
Otherwise the voltage drop caused by connector contact resistance will cause sudden
stoppage.
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Option cable for encoder wiring (2)

Model: WSC-P06P05-C to WSC-P06P20-C

Applicable range: GYS model ... 1.0 to 5.0 [kW] (for CN2)
GYC model ... 1.0 to 2.0 [kW] (for CN2)
GYG model ... 0.5 to 2.0 [kW] (for CN2)

O O
N[ ©
| 5
g Model indication ‘
L j g
- D 6 Connector on servo
Connector on servomotor side ‘ L amplifier side
N L
B Model and manufacturer Connector on servo
Connector on servomotor side amplifier side
Connector MS3108B20-29S Main body of plug housing 54180-0619
Cable clamp MS3057-12A Plug shell cover 58299-0626
Made by Daiichi Denshi Kogyo Plug shell body 58300-0626
Plug mold cover (A) 54181-0615
Plug mold cover (B) 54182-0605
Cable clamp 58303-0000
Clamp screw 59832-0009
Made by Molex Japan
H Cable cover | Servomotor side H G T S C D
Servo amplifier side 1 2 3 4 5 6
) Light
Orange/ | Light
Cable M Red Black | Orange white blue bl#.e/ The cable cover is either (1) or (2). 1 O
Color white
(2) White | Black | Yellow | Brown Red Blue
B Length | Model L[mm]
WSC-P06P05-C 5000 +°%
WSC-P06P10-C 10000+"%%
WSC-P06P20-C 20000+2°%

¢ The manufacturer of the connector is subject to change without notice.
e The movable cable is used.

/N CAUTION

Do not join two or more encoder wiring cables and extend the wiring distance.
Otherwise the voltage drop caused by connector contact resistance will cause sudden
stoppage.
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Option cable for encoder wiring (3)

Model: WSC-P06P05-W to WSC-P06P20-W
Applicable range: All models (for CN2)

Servo amplifier connector

=] [efHm g §

A
=
i [ —] S |
Y — = /—1
J 42.5 | L |
- T i

B Model and manufacturer
Servo amplifier connector

Main body of plug housing 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

Made by Molex Japan Co., Ltd.

W Cable color

Pin number 1 2 3 4 5 6 | case
[}
(1) Red |Black |Orange Ox;?:/ Light blue L'%‘hﬁ‘e“e :%
Cable 2 | The cable color is either (1) or (2).
color ‘8’
2) White |Black | Yellow | Brown | Red | Blue §
o
Signal name P5 M5 | BAT+ | BAT- | SIG+ | SIG- | -
M Length
Model L [mm]
WSC-PO6PO5-W 5000+509
WSC-PO6P10-W 10000+1000
WSC-PO6P15-W 15000+1500
WSC-PO6P20-W 20000+2009

¢ The manufacturer of the connector is subject to change without notice.
e The movable cable is used.

/I\ CAUTION

Do not join two or more encoder wiring cables and extend the wiring distance.
Otherwise the voltage drop caused by connector contact resistance will cause sudden
stoppage.
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Optional servomotor power cable

Model: WSC-M04P02-E to WSC-M04P20-E
Applicable range: GYS model ... 0.75 [kW] or less
GYC model ... 0.75 [kW] or less

Servo amplifier side Servomotor connector

B Model and manufacturer

Servomotor connector
Cap housing 172159-9
Socket 170362-1

Made by Tyco Electronics Amp K.K.

W Cable color

Servo amplifier side U v W E
Servomotor side 1 2 3 4
Green
Cable color Red |White |Black |:
yellow
Signal name U ) W E
H Length
Model L [mm]
WSC-M04P02-E 2000+209
WSC-M04P05-E 5000509
WSC-M04P10-E 10000+1009
WSC-M04P20-E 20000+2009

¢ The manufacturer of the connector is subject to change without notice.
e The movable cable is used.
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Optional servomotor brake cable

Model: WSC-M02P02-E to WSC-M02P20-E
Applicable range: GYS model ... 0.75 [kW] or less (With brake)
GYC model ... 0.75 [kW] or less (With brake)

Control device side Servomotor connector
Cable size: AWG#19x2 ui
N — | :I{ 5
}

-«——11.8

L 23.7
B Model and manufacturer
Servomotor connector
Cap housing 172157-9
Socket 170362-1

Made by Tyco Electronics Amp K.K.

H Cable color

Control device side - -
Servomotor side 1
Cable color Red |Black

1 0 Signal name B B

M Length

Model L [mm]
WSC-M02P02-E 2000+209
WSC-M02P05-E 5000+509
WSC-MO2P10-E 10000+1009
WSC-M02P20-E 200002000

e The manufacturer of the connector is subject to change without notice.
¢ The movable cable is used.
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Sequence /O connector kit

Model: WSK-D36P
Applicable range: All models

M External Dimension 17 M Model and manufacturer
Unit: [mm] Soldered plug 10136-3000PE
Shell kit 10336-52A0-008
Made by Sumitomo 3M
<
L — 7
32.2 18
f ) B Terminal layout —— 18
B
23 7136
= 19
- 12 ® ®
< &
T T T |L|| —[:l_
43.5 12.7
- —» f—

¢ The model of the connector kit is different from that of the optional cable.
¢ The manufacturer of the connector is subject to change without notice.

Encoder wiring connector kit (amplifier side)

Model: WSK-P06P-M
Applicable range: All models

H External Dimension B Model and manufacturer
Unit: [mm]

Main body of plug housing 54180-0619

425 ;ga:.) ” Plug shell cover 58299-0626

\ : Plug shell body 58300-0626

‘ Plug mold cover (A) 54181-0615

LT T ="X—/ | —= Plug mold cover (B) 54182-0605

© = 3 -~ Cable clamp 58303-0000

> Jl e "

* I e * Clamp screw 59832-0009

1= —_1 =1~ 07.8 Made by Molex Japan

=g

e The model of the connector kit is different from that of the optional cable.
¢ The manufacturer of the connector is subject to change without notice.
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Encoder wiring connector kit (motor side)

Model: WSK-P0O9P-D
Applicable range: GYS model ... 0.75 [kW] or less
GYC model ... 0.75 [kW] or less

H External Dimension Unit: [mm] B Model and manufacturer
\ 4 [ Cap 1721619
— ‘@ N ‘ Cap cover 316455-1
1703651 (bul k)
2[ d= Socket (SIG+SIG-FG) | 1705611 (chain)
170366-1 (bulk)
. © — Socket (P5,M5) 1703621 (chain)

8
e . B Terminal layout
LrTL*D ® T;f = [ 3z |
T _ NN

e The model of the connector kit is different from that of the optional cable.
e The manufacturer of the connector is subject to change without notice.

Connector kit for encoder wiring (motor side)

Made by Tyco Electronics Amp K.K.

Model: WSK-P06P-C

Applicable range: GYS model ... 1.0 to 5.0 [kW]
GYC model ... 1.0 to 2.0 [kW]
GYG model ... 0.5 to 2.0 [kW]

B External dimension H Model and manufacturer
Groove

position Unit: [mm] Connector MS3108B20-29S

. - Cable clamp MS3057-12A
Made by Daiichi Denshi Kogyo
L1
S —
4 37.3 >
L
(INNNENNENNRENE
(M
) 9 Rubber bushing H|PS
G [M5
81
S 7L T C |siG+
T D | SIG—
37.3 T |BAT+
= ) i S |BAT—

——— 70.9 ——P

¢ The connector model is different from that of the option cable.
® The manufacturer of the connector is subject to change without notice.
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Power cable connector kit (amplifier side)

Model: WSK-S05P-E

Applicable range: GYS model ... 1.5 [kW] or less
GYC model ... 1.5 [kW] or less
GYG model ... 1.0 [kW] or less

B External Dimension Unit: [mrm] Bl Model and manufacturer
29 N | Connector Kit | 05JFAT-SBXGF-|
J.S.T. Mfg. Co., Ltd.
: o
0 :
e 0o B Terminal layout
o
HE R
n[(=) Lic
g L2¢
e el L
L2
v L3

13.2
67%
—»

, _

Intermediate circuit wiring connector kit (amplifier side) * Provided with amplifier.

Model: WSK-R06P-E

Applicable range: GYS model ... 1.5 [kW] or less
GYC model ... 1.5 [kKW] or less
GYG model ... 1.0 [kW] or less

B External Dimension Unit: fmm] B Model and manufacturer

% 2 | Connector Kit | 06JFAT-SBXGF-I |
J.S.T. Mfg. Co., Ltd.

B Terminal layout

< o~

I8 P1
P+
NG

RB1
RB2
RB3

Lead wire/UL2501 AWGH18

L

o~
5’577
- |

f

~
©

Optional Equipment
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Motor power cable connector kit (amplifier side)

Model: WSK-MO3P-E

Applicable range: GYS model ... 1.5 [kW] or less
GYC model ... 1.5 [kW] or less
GYG model ... 1.0 [kW] or less

B External Dimension Unit: [mm] B Model and manufacturer
| Connector Kit | 03JFAT-SBYGF-I |
2 J.S.T. Mfg. Co., Ltd.
ol g B Terminal layout
RS
'
o~
s 5
Y |
t

Motor power cable connector kit (motor side)

Model: WSK-MO04P-E
Applicable range: GYS model ... 0.75 [kW] or less
GYC model ... 0.75 [kW] or less

1 B External Dimension Unit: [mm] B Model and manufacturer
23.7 Cap housing 172159-9
: Socket 170362-1

o T |
Made by Tyco Electronics Amp K.K.
e I e W
— B Terminal layout

= 1:U
° 2:V
Y —] 3:W
R < 4:E
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Connector kit for motor power wiring (motor side)

Model: WSK-M04P-CA
Applicable range: GYS model ... 1.0 to 2.0 [kW]
GYG model ... 0.5 to 2.0 [kW]

H External Dimension Bl Model and manufacturer

Groove position

Unit: [mm]  "Connector MS3108B18-10S
Cable clamp MS3057—10A
HL Made by Daiichi Denshi Kogyo
<« 342 »
R |
(CETTITrTr = |/ g SHRR
alu
Rubber bushing W o 7 g Y] BV
cTw
D |w
Connector kit for motor power wiring (motor side : with brake)
Model: WSK-M0O6P-CA
Applicable range: GYS model ... 1.0 to 2.0 [kW] (with brake)
GYG model ... 0.5 to 2.0 [kW] (with brake)
B External Dimension B Model and manufacturer
Groove position .
— Unit : [mm] Connector MS3108B20-15S
] Cable clam MS3057-12A
jT Made b DaiFi)chi Denshi Kogyo
] y gy
—1U
u alu
< 37.3 »
D Brake A 5V
(CETTITIrTT - e . clw
Brake v Vg | VW D |
o o Rubber bushing D, o I
80.7 c
=’;‘ -L- W F | Br
37.3 il I
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Connector kit for motor power wiring (motor side)

Model: WSK-M04P-CB
Applicable range: GYS model ... 3.0 to 5.0 [kW]
GYC model ... 1.0 to 2.0 [kW]

B External Dimension B Model and manufacturer

Groove position

Unit: [mm] Connector MS3108B22-22S

q
Cable clamp MS3057-12A

Made by Daiichi Denshi Kogyo

<— 40.5 —»
[ ;IIIIIIIIIII
IIIIIIIIIIIIII
© [©) .
Ji Rubber bushing 'é' - . n u
—5) AU
= 3 BV
J W c” B v oW
2 D&
— 725 ——»
Connector kit for motor power wiring (motor side : with brake)
Model: WSK-MO06P-CB
1 O Applicable range: GYS model ... 3.0 to 5.0[kW] (with brake)
GYC model ... 1.0 to 2.0[kW] (with brake)
B External Dimension B Model and manufacturer
Groove position Unit [mm] | Connector MS3108B24-10S
Cable clamp MS3057-16A
‘r Made by Daiichi Denshi Kogyo
«— 43.7 —» Brake U Al
Il E a BV
(INNENENEEEEN Wt 7
[[TTTTTTTTTIT RN
I Brake E G eV D |2
@ © R D. - = |;
90 . Coe i
o —t F|Br
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Brake wiring connector kit (motor side)

Model: WSK-MO02P-E
Applicable range: GYS model ... 0.75 [kW] or less (with brake)
GYC model ... 0.75 [kW] or less (with brake)

H External Dimension B Model and manufacturer

Unit: [mm]

Cap housing 172157-9
Socket 170362-1
Made by Tyco Electronics Amp K.K.

23.7
E I H Terminal layout

i ——
°r

Battery (CN5)

Connect the optional battery.

When using a battery, use WSB-SC. B Model and manufacturer

Housing IL-2S-S3L-(N)
| 1] BAT- |2]| BAT+ Crimp terminal | IL-C2-1-10000

Japan Aviation Electronics Industry, Ltd.

Battery + Battery case

Model: WSB-SC
Applicable range: All models
H Battery H Battery case
H: = -- A
17 605 361

A
l<
F

B Model and manufacturer R 107‘ i
y

N +

Battery ER1733WK41 1PP y !

Hitachi Maxell Ltd.
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Monitor (CNG)

A measuring instrument or similar is connected to the connector 6 (CN6) of the servo amplifier.

The signal of this connector is analog output voltage for measuring instrument and is not necessary

for servo amplifier operation.
This connector is not prepared as option. B Model and manufacturer
1 MON?1 3 | M5(0V) 3

Crimp socket DF11-4DS-2C

2| MON2 |4 | M5(0V) 4 Crimp terminal | DF11-2428SC
Hirose Electric Co., Ltd.

External braking resistor (1)

Model: WSR-401
Applicable range: servo amplifier model: RYT500D5 to 1RYT401D5

< 182.5+1.5

172+1 >
150+1 < 1000 *109

A

A

og

il
7—l// J—
]

* Thickness of the installed section: 1.2mm

ltem Specifications
Model WSR-401
) Resistance 68 []
Resistor
Allowable power 17 [W] (cont.)
Operating temperature Open at 135 11 0°C
Thermistor Dielectric strength For 1 minutes at 1.5kV AC
Contact capacity 30VDC 3A

Connect the braking resistor to the servo amplifier with a 10 [m] or shorter cable.
The external braking resistor becomes hot. Keep flammable matters away from the external

braking resistor.
For connection of the external braking resistor, refer to "10.8 External Braking Resistor."
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External braking resistor (2)

Model: WSR-751
Applicable range: servo amplifier model: RYT201D5— 116, RYT401D5—[I1[16

N 230%1.5 »

N 2201 »
194+1 >

A
A

1000 *§°

ﬂ

+0.5
0
+0.5
0
+0.2
0

|

|

7'y
21 + 003 LI t:I
v o
* Thickness of the installed section: 1.5mm
Item Specifications
Model WSR-751
) Resistance 15 [Q]
Resistor
Allowable power 25 [W] (cont.)
Operating temperature Open at 135 £10°C
Thermistor Dielectric strength For 1 minutes at 2.5kV AC
Contact capacity 30VDC 3A

+  Connect the braking resistor to the servo amplifier with a 10 [m] or shorter cable.

+  The external braking resistor becomes hot. Keep flammable matters away from the external
braking resistor.

»  For connection of the external braking resistor, refer to "10.8 External Braking Resistor."
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External braking resistor (3)

Model: WSR-152

Applicable range: servo amplifier model: RYT751D5 to RYT152D5, RYT501C5 to RYT102C5,
RYT501B5 to RYT851B5

. 345+1.5 -
60 L 25
_ 50 R ol < L '\(b
$15%° g
10 M3. 5 « &
y / :
A
> ®
+ N &
© - X
S L/ R
o R
Q.
6, 332%, oD
| 2101 |
-
A
LO)|
H
<
(0]
LO|
. 2
2 - ‘
v y —————— |_|_| v

t2I

ltem Specifications
Model WSR-152
) Resistance 15[0]
Resistor

Allowable power 50 [W] (cont.)

Operating temperature Open at 150 £10°C

Thermistor Dielectric strength For 1 minutes at 2.5kV AC

Contact capacity 30VDC 3A

+  Connect the braking resistor to the servo amplifier with a 10 [m] or shorter cable.

+  The external braking resistor becomes hot. Keep flammable matters away from the external
braking resistor.

+  For connection of the external braking resistor, refer to "10.8 External Braking Resistor."
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External braking resistor (4)

Model: DB11-2

Applicable range: servo amplifier model: RYT202D5 to RYT302D5, RYT152C5 to RYT202C5,
RYT132B5

142
74 R3.5
15 o . 160 |
oy |
A
@ \{B TN 7y
o —
| L o
o ¥
<
<
ekl — | o
PEEE e <
F - %
ws X Lot |1
M3.5 ©
R3.5 ~ el
7
Item Specifications
Model DB11-2
. Resistance 10 [Q]
Resistor
Allowable power 260 [W] (cont.)
Operating temperature Open at 150 £10°C
Thermistor Dielectric strength For 1 minutes at 2.5kV AC
Contact capacity 120VAC/30VDC 0.1A

»  Connect the braking resistor to the servo amplifier with a 10 [m] or shorter cable.

+  The external braking resistor becomes hot. Keep flammable matters away from the external
braking resistor.

»  For connection of the external braking resistor, refer to "10.8 External Braking Resistor."
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External braking resistor (5)

Model: DB22-2
Applicable range: servo amplifier model: RYT402D5 to RYT502D5

. 142
4 R3.5
515 . 160

R T i |31.6
B ]

o | H
| o
<t ~—
Vo)
lelRlE g | |26.6
EEER o
Y
g nA T 11
M3.5 75 16
R3.5 e
Item Specifications
Model DB22-2
] Resistance 5.8 [R]
Resistor
Allowable power 300 [W] (cont.)
Operating temperature Open at 150 £10°C
Thermistor Dielectric strength For 1 minutes at 2.5kV AC
Contact capacity 120VAC/30VDC 0.1A

+  Connect the braking resistor to the servo amplifier with a 10 [m] or shorter cable.

+  The external braking resistor becomes hot. Keep flammable matters away from the external
braking resistor.

»  For connection of the external braking resistor, refer to "10.8 External Braking Resistor."
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11.1 Specifications

11.1.1 Specification List

ltem Description
Method Battery backup method
Battery Lithium battery (primary battery, nominal +3.6 [V])
Max. rotation range Home position +32767 [rev]
]Ic\:ﬁl);erotation speed at power 6000 [r/min]
Service life of battery About 35000 hours (life without power turned on)

Hint It is recommended to replace the battery periodically (every three years or more
frequently) despite the power-on or shutdown state.

11.1.2 Precautions

W Aerial transport of battery

A revision (volume 44) of hazardous material rules of International Air Transport Association
(IATA) was made into effect on January 1, 2003 and the "rule about lithium and lithium ion
battery" was revised. This battery is a non-hazardous matter (with 1.0g or less lithium; non-class
9) and is out of the scope of the rule if the quantity is within 24 pieces. If the quantity exceeds 24,

the package must be compliant to the rule. For details, contact Fuji Electric representative. (As of
August 2006)

B Conditions blocking establishment of absolute position system

The absolute position system is not established under the following conditions.

® The electronic gear setting is changed after position preset.
¢ The command pulse ratio is changed after position preset.

The absolute position system can be established even under speed control or torque control.
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11.2 Battery Installation and Replacement Procedures

11.2.1 Battery Installation Procedure (for Amplifier of
1.5kW/3000r/min [Frame 4] or Less)

Install the battery in the following procedure.

Prepare the servo amplifier, battery and battery
case.

(1]

Connect the lead wire connector of the battery to

(21 CNS5 on the front panel of the servo amplifier.

Engage one catch of the battery case with the
bottom of the servo amplifier.

(3]

Engage the other catch of the battery case with the

[4] bottom of the servo amplifier.

Installation is finished.

After installing, check if both the connector and case
are securely connected and fixed as shown in the
photo on the left.

(3]

Battery Installation and Replacement Procedures 11-3
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11.2.2 Battery Installation Procedure (for Amplifier of
2kW/3000r/min [Frame 5] or More)

(1]

Prepare the servo amplifier, battery and battery

case.

[2]

Connect the lead wire connector of the battery
to CN5 on the front panel of the servo amplifier.

[3]

Engage one catch of the battery case with the
front of the servo amplifier.

[4]

Engage the other catch of the battery case with
the front of the servo amplifier.

Installation is finished.

[5]

After installing, check if both the connector and
case are securely connected and fixed as
shown in the photo on the left.
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11.2.3 Battery Replacement Procedure

Reverse the installation procedure to remove and install the new battery according to the installation
procedure.

® Be sure to leave the control power supplied when working (turn the main power off).
Note
¢ | eave the encoder cable connected.
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11.3 Connection Diagram

11.3.1 VV Type

0.75 [kW] or less
O—O—O—O—O—0

Commercial power supply: In P1 P(+) N(-) RB1 RB2 RB3 Connect the external braking resistor across
; . ) RB1 and RB2. (Remove the jumper wire
case of single-phase input, 182 from RB2 and RB3.)
connect to the L1 and L2 TB1 53 i
terminals.
© L1C
© L2C . P
L1 v 92V M
Lo W o3 W
O 4 +
L3 *
o+
_ !!!!!n!!l!. CN2
UsB-B i
------------- i P5 1
M5 2
CN3A(IN) T
SIG- 6
RS-485 BAT+ 3
BAT- 4
CN3B (0UT)
CN6
Connector CN3B Servomotor
The terminator is unnecessary R-485 MONT 1 GYS/GYC type
even at the end of the network. w3 ‘ '
woN2 2 3000 [r/min] rating
s (0.75 [kW] or less )
1 P10 FFA 31
— 17 NREF +FFA 32
P s |
13 M5 e 7 97 * Connect to the
+FFZ 28 shell on the servo
12 PPI 710 amplifier side.
35 CA
36 *CA Mo )
33 08 MONT 16
30 %GB MON2 14
M5 18
20 COMIN r---- 831; 2
21 CONT1 0UT3 26
22 CONT2 outa 7
1 CONT3 ouTs 8
2 CONT4
3 CONTS comouT 19
CONT6 CN5
23 CONT7 1+ 777 7T 7]
BAT+ 2
n ] o

Servo amplifier RYT-VV type
3000 [r/min] rating (0.75 [KW] or less)
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11.4 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.

Turn the main power and
control power off then on again.

Perform position preset.

Perform homing.

Execute regular operation.

Follow the description of section

11.2 to install the battery correctly.

Set PA1_02 (INC/ABS system) at 1 (ABS) or 2

(endless non-overflow ABS).

To make new parameters enabled, turn the power off

then on again.

An absolute data lost alarm (dL1) is caused when

the power is turned on first after

the absolute

position system is established. Execute position

preset to remove the alarm.

To establish the coordinate system of the absolute
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].

Starting Up Procedure
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11.5 Battery Warning

A battery warning is issued if the battery voltage is lower than the value preset in the servo amplifier.
If this warning* is issued, replace the battery immediately.
* The battery warning is detected when the control power is turned on. If the battery is kept
installed and the system is left shut off for a long time, the battery life limit may be reached
before the battery warning is issued.

There are the following four ways to check the battery warning.
(1) OUT signal (assignment number: 45)
(2) [Monitor] - [Warning/Forecast monitor] of PC Loader

_lol x|

140 monitor | Digital monitar I Alarm history monitor  Warning monitor I Butomatic vibration suppressing control monitor | System maonitor |

— Battery life
Warning
[ ] If the warning iz displayed, replace the battery.

—Main circuit capacitor life — - - -
Transition of the displaving time accelerates at

Elapsed time Remaining time higher ambient temperatures,
If the forecast is displayed f{or the remaining time i=
I 18 h I 43682 h reduced to Oh or smaller), maintenance iz

recommended.

iarmine

—Cooling fan life

Elap=ed time Remaining time If the forecast i= displayved (or the remaining time i=
reduced to Oh or smaller), maintenance is
| h [ =700 h

Warning

0 recommended.

(3) Maintenance mode of keypad
The battery warning can be checked in the maintenance mode of the keypad.

— I-I I-I p— (1 sefi-:over) — I-I 11
t/_l_l_ll_l__/ Tt’_l-", 11
Cooling fan life forecast ]l Battery warning
Main circuit capacitor life
(4) Blink of orange status indication LED of keypad
1 1 The blink of the status indication LED indicates an alarm in regular cases. If the indication status

LED blinks though no alarm (AL----) is shown at the keypad, it states the battery warning*.

Status indication
LED

* Set PA2_78 (display transition at warning detection) at 1 (transition to warning display) to

automatically show (3) at the keypad.
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11.6 Calculation of Battery Life

The battery life elapses if the control power of the servo amplifier is left turned off for 35,000 hours.
During actual operation, the power-on and shutoff cycles are repeated. An example of calculation of
the service life in this case is shown as a reference. Note that the value is merely a calculated value
and it is not guaranteed. Note, too, that the service life becomes shorter under some ambient

environmental conditions.

B Operation condition

Operation No operation

1 day 10 hours 14 hours
1 year* |About 261 days (= 365 days x5/7) |About 104 days (= 365 days x2/7)

* Assumption: operation on Monday through Friday, no operation on Saturday and Sunday

B Current consumption

Current consumption in power-on phase: 0.0075 [mA]
Current consumption in shutoff phase: 0.0415 [mA] (= 0.0075 [mA] + 0.034 [mA])

B Calculation of service life

Annual battery capacity consumption
(10 [Hr] x 0.0075 [mA] + 14 [Hr] x 0.0415 [mA]) x 261 [days] + 24 [Hr] x 0.0415 [mA]
x 104 [days] = 275 [mAh]
Annual battery life estimation
1600 [mAh] / 275 [mAh/year] = 5.8 [years]
Hence the service life of the battery is about 5.8 years™* under the above operation conditions.

* However, the battery manufacturer recommends to stop using the battery after three years of
operation. Periodic replacement within three years is recommended without relations to the
operation conditions.
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12.1 Operation Modes

12.1.1 Operation Method

Positioning operation based on positioning data and immediate value data can be conducted with this

servo amplifier.

(1) Positioning data operation
Set data items to positioning data inside the servo amplifier in advance and designate the
address (data number) of the desired operation data among ADO to AD3 at the host controller,
etc.
Turn on the start positioning (START) to execute the positioning operation according to the
preset data.
Interface: Di/ Do signal or RS-485 communications (Modbus-RTU)

Positioning data NO.1
Host controller

- Position data

orouoc
ALFHAS

109004 - Speed data

-
Positioning data NO.2

- Position data

Address (ADO to AD3)

> - Speed data

- Timer data
- M code
-4 Positioning data NO.15

-4 - Position data

Start positioning (START)

>

-l - Speed data

— - Timer data
- Status

- Acceleration time

- Deceleration time

Up to 15 points can be registered as positioning data.

Register data, using PC Loader or at the keypad.
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(2) Immediate value data operation
Designate position data, speed data and so on at the host controller directly to execute
positioning operation.
Interface: RS-485 communications (Modbus-RTU)

Amplifier (slave)

Host controller HLPHAS
0000

(master) 2 O I
W=

Immediate value data, start positioning (STAR;)

Immediate value data

- Position data

- Speed data SIS |
- Timer data 0%
- M code g

- Status > gg

- Acceleration time

- Deceleration time §
[m=)
oo
[nf=}

oo
Do
0o

@D
O

<Message>

e Messages are sent from the master to the slave in the uni-cast method where the immediate
value data, monitor data and so on are sent with the station number of the slave and then a
response message is sent.

e To start two or more axes simultaneously, you can use the broadcasting method where
transmission is made to all slaves through designation of station number 0.
In the broadcasting method, no response message is sent. For this reason, you can send the
start positioning signal in a broadcasting message to execute motions under pseudo

interpolation control.

<Message>
The following parameters must be entered for operation based on immediate data.
o PA1_01: control mode selection = 7 (positioning operation)
o PA2_40: internal positioning data selection = 0 (disable)
e PA2_97: communication protocol = 1 (Modbus-RTU)
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12.1.2 Operation Mode Selection

Positioning operation based on positioning data and immediate value data can be conducted with this
servo amplifier.

To change the operation mode, enter parameters shown in the table below and supply an input signal.
The setting in operation mode (1) is enabled if “77” (positioning data selection) is not specified with the
CONT signal.

<Operation mode (1)>

Internal Sequential
Control mode positioning itar‘[
selection: data . AD3 AD2 AD1 ADO Operation
. selection:
PA1_01 selection: PA2 41
PA2_40 -
7: Positioning | 1: Enable 0: Disable OFF OFF OFF OFF Address error
operation 1: Enable Sequential start
2: Homing Homing
OFF OFF OFF ON Operation with
positioning data
No. 1
§ §
ON ON ON ON Operation with
positioning data
No. 15
0: Disable PA2_97: Communication protocol selection = 1 * Operation with
immediate value
data

Immediate value data operation is impossible with the PC Loader protocol.
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If “77” (positioning data selection) is specified with the CONT signal, the setting in operation mode (2) is

enabled.
< Operation mode (2)>
Internal
Control mode posci’t;ctnging Sequential
selection: selection: start selection: AD3 AD2 AD1 ADO Operation
PA1_01 CONT PA2_41
signal: 77
7: Positioning ON 0: Disable OFF OFF OFF OFF Address error
operation 1: Enable Sequential start
2: Homing Homing
OFF OFF OFF ON Operation with
positioning data
No. 1
§ S
ON ON ON ON Operation with
positioning data
No. 15
OFF PA2_97: Communication protocol selection = 1 Operation with
immediate value
data
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12.2 Settings

12.2.1 Positioning Data Specifications

By providing a start positioning signal as assigned from an external address (AD3-ADO0),

positioning operation is started according to the settings.

The content of the internal positioning data is as follows:

Default
Item Setting range
value
No. of positioning data addresses 15 (addresses 1-F)
Positioning | Status (ABS/INC) ABS, INC, CO, CEND, and M code INC and M
data setting enable/disable code
M code output during positioning/after disable

positioning completion

Position (stop position) | -2000000000 to +2000000000 [unit amount] 0

(in increments of 1)

Speed (rotation speed) | 0.01 to max. rotation speed [r/min] 0.01

(in increments of 0.01)

Stand still timer 0.00-655.35 [sec] (by 0.01s) or 0.000-65.535 0.00
[sec] (by 0.001s) (Note 1)
Acceleration time 0.0-99999.9 [ms] (in increments of 0.1) 0.0

However, when 0.0 is set, the amplifier
follows the acceleration time 1 (PA1_37) or
2 (PA1_39) (Note 2) selected by ACCO.

Deceleration time 0.0-99999.9 [ms] (in increments of 0.1) 0.0
However, when 0.0 is set, the amplifier
follows the deceleration time 1 (PA1_38) or
2 (PA1_40) (Note 2) selected by ACCO.

M code 0 to OxFF OxFF

Note 1: Set by the decimal point position of stand still timer (PA2_42).
Note 2: If ACCO (set to 14) has not been assigned to the CONT signal, acceleration/deceleration

time values follow acceleration time 1 (PA1_37) and deceleration time 1 (PA1_38).
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Position data (stop position)

Specify a position at which the servo motor stops when the status is ABS. Specify an increment when
the status is INC.

To travel the mechanical system for the same amount (20.00 [mm]) as the setting of positioning data

(ex. 20.00), the following parameter setting is necessary.

For the details of setting, refer to “PA1_06 Numerator O of electronic gear, PA1_07 Denominator of

electronic gear” and “PA2_01 Decimal point position of positioning data.”

PA1_06 Numerator O of electronic gear, PA1_07 Denominator of electronic gear

Default
No. Name Setting range Change
value
06 Numeraf[or 0 of 1-4194304 (in increments of 1) 16 Always
electronic gear
07 Denommator of 1-4194304 (in increments of 1) y Always
electronic gear
PA2_01 Decimal point position of positioning data
Default
No. Name Setting range Change
value
Decimal point position of 0:0 1:0.1 2:0.01 3:0.001
01 | positioning data 4:0.0001 5:0.00001 0 |Always

12.2.1.2 Speed data (motor axis rotation speed)

Set a rotation speed at which the servo motor rotates up to a specified position of positioning data.

This setting is not a traveling speed of the mechanical system but a rotation speed of the servo motor

axis [r/min].

Speed data can be set from the minimum value, 0.01, to the maximum rotation speed of the servo

motor by 0.01 [r/min].
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12.2.1.3 Stand still timer (stop time

After the motor has reached a specified position of the positioning data, when the set time of the stand

still timer has passed, the in position [INP] signal is output outside. (It is impossible to set the stand

still timer on immediate value data.)

This timer can be set from 0.00 to 655.35 [s] in increments of 0.01 [s].

By changing the setting of the PA2_42 decimal point position of stand still timer, it is also allowed to

set from 0.000 to 65.535 [s].

Stand still timer of positioning data

Position data (stop position)

Rotation Speed data (rotation speed)
speed

No. 5

» Time
‘ le——» Stand still timer
| (stop time)

Ready ON
Start OFF ON
positioning
AD3-ADO 5 9
In position ON OFF ON
(INP)
M code (output FF 20 FE
at startup)

- Positioning data are regarded as being executed while the timer is measured.
* The default value of the M code is "FF" (changeable into "00" by PA2_43).

12.2.1.4 Acceleration time and deceleration time

Set an acceleration/deceleration time of the servo motor.

Setting value of the acceleration/deceleration time is a time setting before reaching 0 to 2000 [r/min].

However, if the setting is 0.0 (default value), as shown in the table below, the motor follows the

acceleration/deceleration time is set by parameters by turning ON/OFF ACCO.

ACCO (14) Acceleration time Deceleration time
OFF PA1_37 PA1_38
ON PA1_39 PA1_40

For details of acceleration time and deceleration time, refer to “PA1_36 to 40 Acceleration time and

deceleration time settings” in CHAPTER 4 on page 4-21.
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12.2.1.5 Status (command system, step mode)

To set status, ABS/INC, CO, CEND, and M code enable/disable are usable.
It is also allowed not to specify CO or CEND.
Use CO when operate data continuously.

Use CEND when starting up the motor in series.

B Absolute (ABS) / Incremental (INC)

When ABS specification is applied, the current position of the motor moves up to the setting of the
positioning data.
When positioning data is set to 0 and the motor is started up by the positioning data of ABS, the

motor moves up to the zero point from any position.

When INC specification is applied, the servo motor moves from the current position by the setting of
the positioning data.

When positioning data is set to 100.0, the servo motor moves from the current position by 100.0 in
the positive direction.
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B Data continuation (CO)

When the motor is started up by positioning data with data continuation specified, positioning is
completed by the data, and then the motor moves according to the setting of the next positioning
data.

If data continuation is specified on positioning data 5, the motor moves according to positioning data 6.
In the same way, if data continuation is specified on positioning data 6, the motor moves according
to positioning data 7.

If the stop timer is set to 0.00 [s], traveling speed varies continuously.

If the stop timer is set to 0.00 [s], speed varies depending on the setting of positioning data.

Data continuation of positioning data

No. 5
Rotation
speed ?

No. 6
» Time
| ; Stand still timer
l (stop time)

Ready | ON |
Start OFF ON
positioning
AD3-ADO 5 **
In position ON OFF ON
(INP) Q
M code (output after FF 20

position completion)

+ Positioning data are regarded as being executed while timer is measured.
+ The default value of the M code is "FF" (changeable into "00" by PA2_43).

(1) When data with a high speed is continued to data with a low speed, speed has already been
reduced to the next speed data at the specified position of the positioning data.
(2) When data with a low speed is continued to data with a high speed, acceleration is started from
the specified position of the positioning data.
Data continuation is executed in the order of positioning data numbers (addresses).
When the motor is started up at positioning data while data continuation is executed, the positioning
data before the start up are ignored.
(Data continuation is not executed as tracing back positioning data.)
When the motor is started up from No.7 using the following positioning data, the setting of No.6 is

ignored.

Data continuation of positioning data

No. | Command style Step mode Stop position | Rotation speed * % * ok
6 |ABS CoO 0.00 0.00
7 | ABS CO 5000.00 5000.00
8 |ABS CO 5200.00 500.00
9 |ABS 5400.00 50.00
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B Cycle end (CEND)

After the motor has been moved completely by positioning data with cycle end specified, the cycle
end signal assigned to OUT is output.

It is not allowed to specify data continuation and cycle end on a set of positioning data
simultaneously.

Cycle end is used when performing sequential start operation.

Operation by sequential start can be selected by PA2_41: sequential start selection.

After an address at which you wish to start up is set, if start positioning is turned on, operation will be
started up. When the address is changed to 0 afterward, positioning operation is automatically

continued up to the positioning data on which cycle end is specified.

Data continuation of positioning data

. No. 6 7<\ No-7 Mo
Rotation /K
No. 9
speed A /_‘<
{ ! j i ] » Time
| | | | lep/ Stand still timer
i i i i (Stop time)
Ready l ; ON
Start
positioning OFF U U ON U U
AD3-ADO 6 0
In position w OFF u u u L ON
(INP)
OFF | ON
Cycle end
- Positioning data are regarded as being executed while timer is measured.
Sample setting of positioning data
No. | Command style Step mode Stop position | Rotation speed * % * %
6 | ABS 500.00 3000.00
7 | ABS 1000.00 2000.00
8 | ABS 1500.00 1000.00
9 | ABS CEND 2000.00 500.00
H M code

By specifying an M code on positioning data, it is able to output an arbitrary numerical value outside
while positioning is executed (output at startup) or after positioning has been complete (output at
completion).

The figure above shows an output of M code after positioning has been complete.
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12.2.2 Immediate Value Data Specifications

After immediate value data are set by the RS-485 communications, when the start positioning
signal is set, positioning is started according to the setting.

The content of immediate value data is as follows:

ltem Setting range Default value
Status (ABS/INC) ABS, INC, and M code enable/disable INC and M code
M code output during positioning/after disable

positioning completion
Position (stop position) | -2000000000 to +2000000000 [unit 0

amount] (in increments of 1)

Speed (rotation speed) | 0.01 to max. rotation speed [r/min] (in 0.01
increments of 0.01)
Acceleration time 0.0-99999.9 [ms] (in increments of 0.1) 0.0
However, when 0.0 is set, the amplifier

follows the acceleration time 1 (PA1_37) or
2 (PA1_39) (Note 1) selected by ACCO.
Deceleration time 0.0-99999.9 [ms] (in increments of 0.1) 0.0

However, when 0.0 is set, the amplifier
follows the deceleration time 1 (PA1_38) or
2 (PA1_40) (Note 1) selected by ACCO.
M code 0 to OxFF O0xFF(Note 2)

Note 1: If ACCO (setting 14) is not assigned to the CONT signal, the motor follows acceleration
time 1 (PA1_37) and deceleration time 1 (PA1_38), respectively.

Note 2: The OUT signals (MDO to MD7) of the M code follow the selection of output when
PA2_43: output when M code off.

Immediate value data are different from positioning data in the continuing function of status setting
(CO and CEND) and setting of the stand still timer.

For details of each data, refer to sections 12.2.1.1 to 12.2.1.5.

12-12  Settings



CHAPTER 12 POSITIONING DATA

12.3 Startup

B Operation with positioning data
It is able to register 15 sets of positioning data in the servo amplifier.
Register the positioning data described in section 12.2.1 from the PC Loader or keypad, and set
address numbers according to the table below:
Positioning is started at the ON edge of the start positioning [START] signal.
Even if homing or position presetting has not been complete, the start positioning signal is

enabled.

Address No. selection table

Address Sequential start
No. AD3 | AD2 | AD1 | ADO selection: Operation mode
PA2_41
0 OFF | OFF | OFF | OFF | 0: Disable Address error
1: Enable Sequential startup
2: Homing Homing
1 OFF | OFF | OFF | ON — Operation with positioning data 1
2 OFF | OFF | ON OFF — Operation with positioning data 2
3 OFF | OFF | ON ON - Operation with positioning data 3
4 OFF | ON OFF | OFF — Operation with positioning data 4
5 OFF | ON OFF | ON — Operation with positioning data 5
6 OFF | ON ON OFF — Operation with positioning data 6
7 OFF | ON ON ON — Operation with positioning data 7
8 ON OFF | OFF | OFF — Operation with positioning data 8
9 ON OFF | OFF | ON - Operation with positioning data 9
10 ON OFF | ON OFF — Operation with positioning data 10
11 ON OFF | ON ON — Operation with positioning data 11
12 ON ON OFF | OFF — Operation with positioning data 12
13 ON ON OFF | ON — Operation with positioning data 13
14 ON ON ON OFF — Operation with positioning data 14
15 ON ON ON ON — Operation with positioning data 15
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B Operation with immediate value data

When immediate value data are directly set by the RS-485 communications, if the start positioning

signal is set, positioning is started according to the setting.

This operation differs from the operation with positioning data in the continuation function and
setup of the stand still timer.

For the continuation function, a similar function can be realized by assigning the immediate value

continuation to the CONT signal.

In addition, if you wish to change data immediately during operation, the function of the immediate
value change is usable.

For the function of the stand still timer, adjust timing using the host controller.

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

m Stop method

The servo motor is decelerated before the specified position set by positioning data, and stopped
automatically at that position.

The method for stopping the motor forcibly after moving has started is as follows:

o Turn off the operation command [RUN].

e Turn off the forced stop [EMG].

e Turn on the positioning cancel.

o Turn off the external error input.

o Turn on the pause (By turning it off, the remaining operation is executed).

e Turn on free run.

After the motor has started moving, if one of the signals below is detected, the specified position of
positioning data might not be reached.

o Software OT (overtravel), +OT, and -OT signals

o Limiter detection
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12.4 Setting Change

The setting of positioning data can be edited by the following method.

¢ Edit on the keypad of the servo amplifier
o Edit using the PC loader
¢ Change positioning data by the teaching signal assigned to control

¢ Edit positioning data using the RS-485 communications

Editing positioning data by the PC Loader or keypad can be restricted by setting PA2_75: positioning
data write protection.

Editing can be limited by the external control input signal using the editing permission signal assigned
to the CONT signal.

After positioning data are set, if PA2_01: decimal point position of positioning data is changed, the

setting might be increased (or decreased). The significant figure 10 digits long is not changed.

12.5 Response Time

The response time of start positioning (operation according to positioning data) is as follows:

W Starting up by the CONT signal
Start positioning [START] terminal sampling time Approx. 1.0 [ms]

Automatic startup software processing time Approx. 0.5 [ms]

Total Approx. 1.5 [ms]
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13.1 Modbus RTU Communications

13.1.1 Settings for Servo Amplifier

Set up the parameters of the servo amplifier (hereinafter called amplifier) to perform the Modbus

communications.

(1) Protocol selection

No. Parameter name Setting range Default value | Change

PA2_97| Communication 0: PC Loader protocol 0 Power

protocol selection 1: Modbus RTU

Set to 1 (Modbus RTU).

Since this parameter is set to 0 (PC Loader protocol) at factory shipment, be sure to change it to 1.

(2) Station number/communication baud rate

No. Parameter name Setting range Default value | Change
PA2_72 | Station number 1to 31 1 Power
PA2_73 | Communication 0---38400 [bps] 0 Power

baud rate 1-++19200 [bps]
2+-+ 9600 [bps]

Set an amplifier’s station number (slave’s station number) and a communication baud rate.

(3) Character configuration

No. Parameter name Setting range Default value | Change
PA2 93| Selection of 0: Even parity with 1 stop bit 0 Power
parity/stop bit 1: Odd parity with 1 stop bit

2: No parity with 1 stop bit

3: Even parity with 2 stop bits
4: Odd parity with 2 stop bits
5: No parity with 2 stop bits
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Set existence and logic of a parity and a stop bit length.

Characters are organized for each setting as follows:

LSB MSB
PA2_93
1 2 3 4 5 6 7 8 9 10 11
0,1 Start Data (8 bits) Parity | Stop
2 Start Data (8 bits) Stop
3,4 Start Data (8 bits) Parity | Stop (2 bits)
5 Start Data (8 bits) Stop (2 bits)

(4) Response time and communication time over

No. Parameter name Setting range Default Change
value
PA2 94| Response time 0.00 to 1.00 [sec] (*) 0.00 Always
PA2_95| Communication 0.00 [sec]: No detection 0.00 Always
time over 0.01 to 9.99 [sec]

(*)Actual response time is set to PA2_94 setting or {time for 3 characters + amplifier’s processing time},
whichever is longer.
Set the response time and communication time over parameters if needed.

For details, refer to pages 13-18 (response time) and 13-19 (communication time over).
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13.1.2 Communication Specifications

ltem

Specifications

Remarks (PA is a parameter No.)

Communication

Electric I/F

RS-485

Communication

speed

38400,719200,79600 [bps]

Set by parameter PA2_73

Synchronization

method

Asynchronous (UART)

Communication

method

Semi-duplex communication

Transmission format

Master-slave (servo amplifier) = 1:N
(1<N<31)

Max. 31 units connected
simultaneously

Connection cable

LAN cable (straight) or equivalent

Terminator treatment | Master side 1100[Q]
recommended
Slave side : Unnecessary
Character Start bit 11 bit Set by parameter PA2_93
Data length : 8 bits
configuration Parity : Even/odd/none
Stop bit 11 or 2 bits

Protocol

Communications
protocol

Compliant with Modbus RTU protocol

Communications
mode

RTU mode

The ASCII mode is not
supported.

Station number

0: Broadcast
1-31: Slave station No.

Set by parameter PA2_72

Function code (FC)

3(03h): Read out various data
8(08h): Maintenance (echo back)
16(10h): Write in various data

Responses other than those in
the left cell are exceptional
responses (improper FC).

Error check method

CRC-16 method

Message length

Max. 189 bytes

When positioning data are
written in (9 sets)

Frame
synchronization
method

Timing synchronization

Frames are initialized if time
data for three characters are
absent.
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13.1.3 Transmission Protocol

1. Message types

Communications are configured as the single master and multiple slaves method. The amplifier
operates as a slave.
The messages sent/received between the master and amplifier are classified into the two types below:

¢ Query: Messages transferred from the master to the amplifier
¢ Response message: Messages transferred from the amplifier to the master

Communications are started by a query from the master. Communications are not performed between

the amplifiers.

2. Message fields

The message frame is as follows for both the query from the master and the response message from

the amplifier.

+ 0: Broadcast query to all amplifiers.
(No response message is issued.)
Station No. 1 byte + 1-31: Query for each station number.
Self station numbers 1-31 are responded in the response
messages from the amplifiers.

+ Master: Specify an FC according to the processing that you
wish to execute.

« Amplifier: Returns the specified FC.
(If the amplifier has not finished processing successfully,
the message is returned with the MSB of the FC set to 1.)

FC (function code) 1 byte

...Exceptional response

+ Query/response message: Data are set according to the FC.
Information Variable length | - An exceptional code (1 byte) is returned in the exceptional
response from the amplifier.

+ Query/response message: CRC-16 is added to the bottom
of the frame.

+ The sender calculates CRC-16 for the data sent, add it to the
16 bits bottom of the frame, and send the frame.

(2 bytes) - The receiver calculates CRC-16 of the received data. If the

CRC check

calculation results are not equal to the received CRC-16,

(H)

an error occurs.

If an error is detected, no response message is returned.
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3. Function codes (FC)

The three types of FC below are supported:
03h : Readout of various data
08h : Maintenance (Only echo back is supported.)

10h : Write of various data

B FC 03h (Readout of various data)

(1) Query from the master

Station No. 1 byte
FC 1 byte .-+ 03h
Address 2 bytes (H) - Specify the data address.
. (L)
Inf t
niormation No. of registers | 2 bytes (H) - Specify the number of sets of data n x 2.
' g (L) * Specify n x 10 on the positioning data.
16 bits | (L)
CRC check (2
bytes) (H)
(2) Response message from an amplifier
Station No. 1 byte
FC 1 byte - 03h
No. of data 1 byte n:4 o
bytes The positioning data are n x 20.
(HH) | --- Readout data for n sets from the specified
(HL) address
Data 1 4 bytes (LH) * The positioning data are 20 bytes per
Information (LL) data.
~ ~ * For the data format, refer to page 13-8
(HH) [Table 13-1].
Data n 4 bytes E:jl_";
(LL)
16 bits | (L)
CRC check (2
bytes) (H)
®m FC 08h (maintenance echo back)
(1) Query from the master
Station No. 1 byte
FC 1 byte --- 08h
Sub-code 2 bytes (H) Specify the sub-code of echo back, 0000h.
. (L)
Inf t
niormation Data 2 bytes (H) Specify arbitrary data.
(L)
16 bits (L)
CRC check 2 bytes) | (H)
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(2) Response message from an amplifier

Station No. 1 byte
FC 1 byte -+ 08h
Sub-code 2 bytes ((l:)) *-+ 0000h
Inf ti
niormation (H) | -+ The specified data are echoed back.
Data 2 bytes
(L)
16 bits (L)
CRC check (2 bytes) | (H)
® FC 10h (Write of various data)
(1) Query from the master
Station No. 1 byte
FC 1 byte +++ 10h
(H) - Specify the data address.
Address 2 bytes
L)
No. of (H) [+ Specify the number of sets of data_n x 2.
2 bytes
registers (L) * Specify n x 10 on the positioning data.
No. of s+ nx4
1 byte
data bytes * The positioning data are n x 20.
(HH) |--- Write data for n sets from the specified
Information (HL) address
Data 1 4 bytes o
(LH) * The positioning data are 20 bytes per
(LL) data.
~ ~ * For the data format, refer to page 13-8.
(HH)
(HL)
Datan 4 bytes
(LH)
(LL)
16 bits (L)
CRC check
(2bytes) | (H)

(2) Response message from a slave

Station No. 1 byte
FC 1 byte -+ 10h
(H) |-+ Specified address
Address 2 bytes
, L)
Information
No. of (H) |-+ Number of sets of actually written data, m x 2
2 bytes
registers (L) * The positioning data are m x 10.
16 bits (L)
CRC check
(2 bytes) { (H)
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4. Data addresses

The addresses of various data are as follows:

[Table 13-1] Address list

Applicable
Address Format Setting range
Data type Data name FC
(hex.) (with a sign) (default value)
03h | 10h
Communic- Communication 0000 o o Refer to page 0-FFFFh (0: OFF all)
ation CONT signal 13-10.
CONT/ C ication OUT Ref
OUT ommunication 0100 o % efer to page _
signal 13-10.
signals
Feedback speed 1000 o X | 1h=1[r/min] (Yes) -
Command speed 1001 o X | 1h=1[r/min] (Yes) -
Command torque 1002 o X | 1h=11[%] (Yes) -
Peak current 1003 o X | 1h=11[%] (Yes) -
Motor current 1004 ©) X | 1h=1[%] (Yes) -
Effective torque 1005 ©) X | 1h=1[%] (No) -
1h=1 [unit
Feedback position 1006 o X (Yes) -
amount]
1h=1 [unit
Command position 1007 o X (Yes) -
amount]
Position deviation 1008 o X 1h=1 ()] (Yes) -
C d pul
Monitor ommand puise 1009 O | x |1h=01kHA (g -
frequency
Feedback
eedhac 10A | O | x |1h=1[pulse] (ves) -
cummulative pulses
lative i
Cummulative input 1008 o % 1h=1 [pulse] Vs B
pulses
LS-Z pulse 100C O X 1h=1 [pulse] (No) —
Load inertia ratio 100D o X | 1h=0.1[times]  (No) -
DC link voltage (max.)| 100E o x| 1h=1]V] (No) -
DC link voltage (min.) | 100F o X | 1h=11]V] (No) -
VREF input voltage 1010 o X | 1h=0.01[V] (Yes) -
TREF input voltage 1011 o X | 1h=0.01[V] (Yes) -
OL thermal value 1012 ©) X | 1h=1[%] (No) -
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Address Applicable Format Setting range
Data type Data name FC
(hex.) (with a sign) (default value)
03h | 10h
Braking resistor 1013 o x| 1h=1[%] (No) B
thermal value
Power (W) 1014 o) X | 1h=11[%] (Yes) —
Motor temperature 1015 ©) X | 1h=1[°C] (No) —
Overshoot unit
X = * _
Monitor Amount 1016 O 1h=1[(*)] (Yes)
Settling time 1017 ©) X | 1h=0.1 [ms] (No) —
Resonanc<1e frequency 1018 O X 1h=1[Hz] (No) -
Resonancc; frequency 1019 O X 1h=1[Hz] (No) -
Refer to page
Hardware CONT 2000 o % pag _
signal 13-10.
Refer to page
Hardware OUT 2001 o % pag _
Sequence signal 13-10.
monitor Control mode 2100 O X | Refer to page 13-11. —
Sequence mode 2101 O X | Refer to page 13-11. —
2200 O X
Alarm at present Refer to page 13-11. —
Alarm history 1-20 | 2201-2214 | O x
0.0, 1.0-300.0
Anti resonance 3002 o o 1h=0.1 [Hz] (No) (0.0: The vibration
Various frequency suppressing control
commands function is disabled.)
Workplece inertia | 3003 | o | o | 1h=1[%] (No) | 0-80 (0)
ratio
PA1 1-99 40004062 | O O ™ ™
= e parameter is e parameter is
Parameter PA2_1-99 ar004t62| O [ o | P o
ollowed. ollowed.
PA3_1-99 42004262 | O o
mmediate value | 5100 | 0 | O |Refertopage 13-12 —
status
mmediate value | 5101 | o | O | tht[unitamount] (ves) | 0-£2000000000 (0)
position
i i 0.01-Max. rotation
Immediate Immediate value 5102 o o 1h=0.01 [tfmin]  (No)
value data speed speed (0.01)
mmediate value | 5103 | o | O |1h=01[ms]  (No) | 0.0-99999.9 (0.0)
acceleration time
mmediate value | 5104 | o | O |1h=01[ms]  (No)| 0.0-99999.9 (0.0)
deceleration time
Positioning D000-
itioni - O O | Refer to page 13-12. —
data Positioning data 1-15 DOOE pag

(*) By setting PA1_31 (selection of deviation unit), 0 and 1 are defined as unit amount and pulse, respectively.
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5. Data formats

B CONT/OUT signals
The CONT/OUT signals are classified

communication signals (Modbus communications), respectively as shown in the table below according
to the 1/O format.

into hardware signals (sequence |/O terminal) and

Hardware signal

Communication signal

CONT signal

CONT 1-8 (8 bits)

CONT 9-24 (16 bits)

OUT signal

OUT 1-5 (5 bits)

OUT 6-21 (16 bits)

For readout and write, signals of the same type (5 to 16 bits) are handled as batch data.
Signals are arranged as follows in the data. Applicable bits mean ON and OFF when they are 1 and 0,

respectively.

(1) Hardware CONT signal (CONT1-8)

00h
00h
Data | 4 bytes
00h
CONT8 { CONT7 | CONT6 { CONT5 | CONT4 { CONT3 { CONT2 { CONT1
(2) Communication CONT signal (CONT9-24)
00h
00h
Data 4 bytes
CONT24CONT23;CONT22{CONT21;{CONT20;CONT19{CONT18CONT17
CONT16{CONT15{CONT14{CONT13{CONT12{ CONT11iCONT10! CONT9
(3) Hardware OUT signal (OUT1-5)
00h
00h
Data | 4 bytes
00h
0 0 0 OouT5 OouT4 OuUT3 ouT2 OouT1
(4) Communication OUT signal (OUT6-21)
00h
00h
Data | 4 bytes
OUT21 | OUT20 { OUT19 { OUT18 | OUT17 { OUT16 { OUT15 | OUT14
OUT13 | OUT12 { OUT11 { OUT10 | OUT9 | OUT8 | OUT7 | OUT6
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Sequence monitor

Data in the sequence monitor are 1-byte code data (except hardware CONT/OUT signals).

00h

00h

00h
Code

Data | 4 bytes

Code is different for each data. For details, refer to the tables below.

Control modes Sequence modes

Code Control mode Code Operation mode

00h Position control 00h Servo off

01h Speed control 01h Servo on

02h Torque control 02h Zero speed stop
03h Manual feed (JOG)
04h Pulse train operation
05h +0T
06h -OT
07h In LV (under voltage)
08h Positioning
09h Homing
0Ah Interrupt positioning

Alarms at present and alarm histories

Code Alarm Symbol (*) | Code Alarm Symbol (*)

00h None ---

01h Overcurrent 1 oc1 21h  |Main power undervoltage LvP

02h Overcurrent 2 oc2 22h | Braking resistor overheat 1 rH1

03h | Overspeed oS 23h |Braking resistor overheat 2 rH2

04h Control power Lve 24h | Braking resistor overheat 3 rH3
undervoltage

05h | Overvoltage Hv 25h  |Deviation overflow oF

06h Encoder trouble 1 Et1 26h |Amplifier overheat AH

07h Encoder trouble 2 Et2 27h |Encoder overheat EH

08h Control power error ct 28h |Absolute data lost 1 dL1

09h Data error dE 29h |Absolute data lost 2 dL2

OAh | Fuse broken Fb 2Ah | Absolute data lost 3 dL3

ogh | Motor combination cE 2Bh | Multi-turn data overflow AF
error

och | Braking transistor tH 2Ch | Initial error iE
overheat

0Dh Encoder. ' Ec 2Dh Command pulse frequency FE
communication error error

OEh | CONT error ctE

OFh | Overload 1 olL1

10h Overload 2 olL2

(*) Displayed on the keypad on the front of the servo amplifier.

Modbus RTU Communications 13-11



CHAPTER 13 RS-485 COMMUNICATIONS

B |Immediate value data
The immediate value status of immediate data is configured as follows:
Configuration Format (default value)
Immediate value status 1 byte Refer to [Table 13-2].
Data | 4 bytes |Immediate value M code 1 byte 0-FFh (FFh)
Not used 2 bytes 00h fixed
[Table 13-2] Immediate value status
Bit Item Description Default value
5 M code output timing 0: Output during 1: Output after positioning 0
start up completion
4 M code selection 0: Disable 1: Enable 0
0 Command method 0: ABS 1: INC 1
Others | Not used 0 fixed 0

B Positioning data

Positioning data are 20 bytes long for each set, organized as follows:

Configuration Format, setting range (default value)
Positioning status 1byte Refer to [Table 13-3].
M code 1byte 0-FFh (FFh)
Stop timer 2 bytes (H) [1h=0.01[ms] (¥)
(L) |0.00-655.35 (0.00)
Stop position 4 bytes (HH) |1h =1 [unit amount]
(HL) ]0 - 2000000000 (0)
(LH)
(LL)
Rotation speed 4 bytes (HH) [1h =0.01 [r/min]
20 (HL) [0.01 - Max. rotation speed (0.01)
Data
bytes (LH)
(LL)
Acceleration time 4 bytes (HH) [1h=0.1 [ms]
(HL) ]0.0 - 99999.9 (0.0)
(LH)
(LL)
Deceleration time 4 bytes (HH)
(HL)
(LH)
(LL)

(*) By setting PA2_42 (stop timer decimal point position), 0 and 1 indicate 0.01 [ms]
and 0.001 [ms], respectively.

[Table 13-3] Positioning status

Bit Item Description Default value
5 M code output timing 0: Output during 1: Output after 0
startup positioning completion
4 M code 0: Disable 1: Enable 0
Selection
2,1 Step mode 0,0: No specification 0,0
0,1: Continuation (CO)
1,0: End of cycle (CEND)
1,1: Setup impossible
0 Command method 0: ABS 1:INC 1
Others | Not used fixed to 0 0
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6. Exceptional responses

The amplifier returns an exceptional response if it has not succeed the process specified by a query.

The message frame is as follows. This is common to all FC values.

Station No. 1byte
FC 1byte
Exceptional
1byte
code
16 bits | (L)
CRC check
(2 bytes) (H)

Function code (FC) field

Exceptional responses from slaves are returned as one is set on the MSB of the FC specified by the

query.

Query Exceptional response
03h 83h
08h 88h
10h 90h

(2) Exceptional code field
Exceptional responses from slaves are returned as exceptional response which indicates exceptional

content with the query.

Exceptional
Description and sample queries
code
o1h Incorrect FC (An incorrect FC is specified.)
+ An FC other than 03h/08h/10h, which are supported, is specified.
Incorrect address (An incorrect address is specified)
02h + An address not included in the address list is specified.
+ An address corresponding to FC 03h only is specified with FC 10h.
Incorrect data (An abnormal value is specified in the information field.)
03h + Zero, an odd number, or 192 bytes or more is specified in the register.
+ A value different from the number specified in the register x2 is specified.
+ Avalue out of the range is specified in the data to be written in.
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7. CRC-16

(1) Outline of CRC
CRC (Cyclic Redundancy Check) is a system to check if communications data are correct.
In the CRC calculation, data expressed as a polynomial are divided by a generating polynomial,
and the residue is used as CRC data.
Modbus RTU uses the CRC-16 which performs calculation using X' + X' + X* + 1 as the

generating polynomial.

(2) CRC-16 calculation algorithm
The algorism for calculating CRC-16 on the data (N bytes) from the station number field to the
information field is as follows:

CRC - -+ Calculated value of CRC-16

Default Setf'ngs POLY  --- Generating polynomial
CRC ~ FFFFh dtn - -+ Data counter
POLY :A001 h sft - -+ Shift counter
dn__=0 DT[dtn] --- Nth data (one byte)
N +++ Number of data bytes
A 2 XOR -+ exclusive OR
| sft=0 |

v

| CRC = CRC XOR DT[dtn] |

Ny,

Y
| Shift CRC to the right by one bit |

Shift carry available?

Yes

DT[O] is station number, DT[1] is FC, and
DT[2]-DT[N-1] are data in the information
field.

| CRC=CRCXORPOLY |

2]
=
1
2]
=4
+
-
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8. Communication operating method

<Unicast method>
Messages are sent in the following order in this method: (1) — (2) — (3) —» (4) — (5) — (6).

Host controller

(master)

(1) Transmission message

(6) Response message

(3) Transmission (4) Response

IR
HLFHAS

0000l
E O [

|7 5711 (2) Response message

message

message

(5) Transmission

message

<Broadcasting method>

Atransmission message is sent to slaves simultaneously in this method. No response message
is sent back.

Host controller

(master)

(1) Transmission message

(1) Transmission message
(1) Transmission

message

I

=5{
==

HLPRAS

o
o
s

o

le]

(@]
\Fo
=

= [=]

on]

ooo Oooooog = ooooog
000 000000 oooool

Aa
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13.1.4 Sample Wiring with Host Controller

Operation display (host controller)

TS O e O

No terminal
resistor is
— needed.

<+—

ooooo
‘. oooo0a0
b=ty ..

In case of using Fuji’s V8

Touch
Soreen (MJ1/MJ2) ALPHAS (CN3A)
Operator
Panel
Signal name Pin.NO Pin.NO Signal name
-RD/-SD 2 8 P5
+RD/+SD 1 7 M5 (0V)
SG 5 6 *TXD
FG Shell 5 RXD
4 *RXD
3 TXD
2 M5 (0V)
1 P5

RJ45 connector

+ Connect between ALPHAS5 and ALPHAS with a commercial LAN cable (straight).
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13.1.5 Communications Procedures

1.

Start of communications

The amplifier cannot perform communications after the control power supply is turned on until the

internal initialization has been complete. When turning on the amplifier, perform the procedure below,

and then start normal communications.

2.

1. Turn on the control power supply, and wait for approximately 1.5 [sec].
2. Send an FC 08h (maintenance echo back) query from the master.

3. Confirm that a response message (echo back) is returned from the amplifier.

Communications timings

Communications timings are as follows:

(1)

()

©)

Queries with specifying an amplifier's station number

| | \’ |
Master : Query i i Query i
Response Response

Amplifier

Broadcast queries

Master : Query 4/ \\> Query Query

Amplifier : I T3 [ I T3 [

Amplifier’s response time (T1)
This is the time passing after a query is sent from the master until the amplifier starts sending a
response message. When communication timeout is monitored by the master, time around T1 +

100 [ms] is recommended.

Sending/receiving switching time (T2)

This is the time passing after a response message is sent by an amplifier until the amplifier
becomes able to receive the next query.

When the master has received a response message from the amplifier, it must wait for T2 or more

before sending the next query.

Waiting time after a broadcast query is sent (T3)
This is the time passing after a broadcast query is sent by the master until the amplifier becomes
able to receive the next query. When the master has sent a broadcast query, it must wait for T3 or

more before sending the next query.
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(4) Definition of amplifier’s timings

Timings on the amplifier side are defined as follows:

Recommended
FC Information field T T2 T3
timeout setting
03h - 38400 [bps] : 5[ms]
08h - 19200 [bps] : 10 [ms] 100 [ms]
10h Other than below | 9600 [bps] : 10 [ms] | 38400 [bps]: 5 [ms] Same
Specify that n sets of 19200 [bps]: 10 [ms] as T
parameters or 9600 [bps]: 10 [ms]
o Within (n+2)x10 [ms] 250 [ms]
positioning data are
written in

B Response time

It is able to specify a response time of the amplifier (T1) by PA2_94 (response time).

However, actual response time becomes {time for 3 characters + time for executing processing} (T0)
or longer.

* Although TO varies depending on communications baud rate, FC, and so on, the shortest time is 2.5
[ms] for 38,400 [bps].

If any time longer than TO is specified, the amplifier responses after waiting for the specified time.

[}
Master : Query |
|
[}

Amplifier : T0

»

Py
| |
| |
|
|
- | -

PA2-94 <TO : PA2-94 Response
|

PA2-94 > TO 3 PA2-94 | Response
e

After the master has sent a query, if it takes a long time until the master switches into the receiving state,
set PA2_94 (response time) as needed because responses from the amplifiers might not be received

correctly.

3. Error processing

Errors are classified into the following:

(a) Physical/character-level errors : Parity error, framing error, and so on
(b) Protocol level error (1) : CRC error
(c) Protocol level error (2) : Incorrect FC/address/data
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(1) Amplifier’s operation when an error is detected

An amplifier operates as follows when it has detected one of various errors while receiving a query
from the master:

If an error of type (a) or (b) is detected:

The amplifier discards the data which have been received up to that time, and returns to the
reception waiting state. No response message is returned.

It is recommended that the master monitors timeout after sending a query.

If an error of type (c) is detected:

The amplifier returns an exceptional response. It must confirm the content of the query according

to the exceptional code.

(2) Master’s operation when an error is detected (recommended)
While the master is receiving a response message from an amplifier, if it has detected one of the
various errors, it is recommended to send the same query again (retry processing) after waiting for
T2 after the reception has been complete.

4. Communication time over

Communication time over is detected if any time other than 0.00 [sec] is set on PA2_95 (communication
time over).

If an amplifier has been in the state of waiting for receiving a message over the time specified by
PA2_ 95, a communication time over has occurred, and all the communication CONT signals

(CONT9-24) operated by the Modbus communications are set off.

When communication time over has occurred, the station number mode of the keypad is displayed as
follows (an example of station number 01):

Normal display of station number ) D i
Communication time over Ao O

Communication time over detected

“« n

(“_” is displayed at the second leftmost digit.)
Even if communication time over has occurred, communications can be performed as usual. When the
amplifier receives a query from the master to the self station number or a broadcast query,

communication time over is cancelled, and the keypad returns to the normal display.

[} [}
Master : Query Lo Query
Amplifier - |Response 3 Reception waiting state | |
I i g |
1 T2 1 1 1
! | ! !
Yl pa29s | Displayed on keypad !
! | :
A A
Communication time over detected Cancel

Turn CONT9 to 24 OFF

If PA2_95 is set to 0.00 [sec], communication time over is not detected. Use this setting as needed, for
example, if the system communicates periodically and you wish to detect discontinuation of the
communications.
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5. Communications example

5-1. Immediate value data operation
A Communications example for conducting positioning operation with immediate value data is
described.

B Preparation

o Select the positioning operation control mode.

- PA1_01: Control mode selection =7: Positioning operation
o Assign [START] to CONT9.- -+ PA3_09: CONT9 signal assignment =4: [START]
¢ Assign [INP] to OUT6. -+« PA3_56: OUT6 signal assignment =2: [INP]

B Communications example

e Turn on [S-ON] assigned to CONT1 to arrange the operation state, and perform communications
as shown below.

e The example assumes a communications baud rate of 38400 [bps].

5[ms] 5[ms] 5[ms] 5[ms] 5[ms] 5[ms] 5[ms] 5[ms] 5[ms]
@ i i@ i i@ i i@ i i@ i i@ i i@ i i@ i i i i
Query ]
Response || || || || || || [ [ [ ||
Immediatd value dataisetting 1 Immediaté value datg setting 2
[START] OFF A ON A
[INP] ON OFF

Immediate value data

operation 1
Speed

Immediate value data

operation 2 /
(1) Write immediate value data setting 1 as immediate value data.
Setting 1: Designation method = ABS. Immediate value position = 500000 [unit amount].
Immediate value speed = 500.00 [r/min]
Query: 01 10 5100 0006 OC 00000000 0007A120 0000C350 DYEC (21 bytes)
Response: 01 10 5100 0006 50F7 (8 bytes)
(2) Write “1” (ON) to [START] to start positioning operation. (Immediate value data operation 1
based on immediate value data setting 1 starts.)
Query: 01 10 0000 0002 04 00000001 326F (13 bytes)

Response: 01 10 0000 0002 41C8 (8 bytes)
The detail timing at this time is shown below.
5[ms]
| Query <
Detection of time for 3 |, 1.5[ms] Response I

characters (38400[bps]) | g

\ 4

[START] 0.5[ms] le—»

Speed 0.5[ms] 4-»!
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(3) Write “0” (OFF) to [START]. (This is to generate a rising edge in the next start.)

Query: 01 10 0000 0002 04 00000000 F3AF (13 bytes)
Response: 01 10 0000 0002 41C8 (8 bytes)

(4) Write immediate value data setting 2, which is for the next operation, as immediate value data.
The immediate value data operation follows the immediate value data read at the start (rising
edge of [START]). After operation is started, you can write the following setting as immediate
value data.

Setting 2: Immediate value position = -100000 [unit amount]. Immediate value speed =
200.00 [r/min]

Query: 01 10 5101 0004 08 FFFE7960 00004E20 667A (17 bytes)

Response: 01 10 5101 0004 80F6 (8 bytes)

(5) Read [INP] and check that immediate value data operation 1 is finished.

If [INP] is turned off, immediate value data operation 1 is in progress. (5) is repeated until [INP]
is turned on.
Query: 01 03 0100 0002 C5F7 (8 bytes)
Response: 01 03 04 0000 0000 FA33 (9 bytes)
T1f “1”, [INP] is turned on.
Because immediate value data operation 1 is finished, the
process proceeds to step (6).
(6) Write “1” (ON) at [START] to start positioning operation. (Immediate value data operation 2
based on immediate value data setting 2 starts.)
Query: 01 10 0000 0002 04 00000001 326F (13 bytes)
Response: 01 10 0000 0002 41C8 (8 bytes)
(7) Write “0” (OFF) at [START]. (This is to generate a rising edge at the next start.)
Query: 01 10 0000 0002 04 00000000 F3AF (13 bytes)
Response: 01 10 0000 0002 41C8 (8 bytes)
(8) Read [INP] and check that immediate value data operation 2 is finished.
If [INP] is OFF, immediate value data operation 1 is in progress. Repeat step (8) until [INP] is
turned on.
Query: 01 03 0100 0002 C5F7 (8 bytes)
Response: 01 03 04 0000 0000 FA33 (9 bytes)
T1f “1”, [INP] is turned on.

Immediate value data operation 1 is finished.
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5-2. Monitoring cycle
A communications cycle example for writing the CONT signal to read monitored data is shown as

a communication method for starting operation and monitoring the state. The example assumes a

communications baud rate of 38400 [bps] and 11-bit characters.

Master Amplifier

N

Communication CONT signal write

0110 0000 0002 04 0000™** **** (13 bytes) | >~ [MS]

v

2.3 [ms]

D

A

Cycle

0110 0000 0002 41C8 (8 bytes)
C

Monitor data read (2 pcs.)

0103 1006 0004 AOC8 (8 bytes) 2.3 [ms]

v

3.7 [ms]

D

A

J

0103 08 ******* ~ **** (13 bytes)
e -

KA Communication CONT signal write
01 10 0000 0002 04 0000**** **** (13 bytes)

3.7 [ms]

v

2.3 [ms]

D

0110 0000 0002 41C8 (8 bytes)

A

C
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13.2 PC Loader Communications

The transmission and reception commands of the RYTUIOOI5-VV2 type servo amplifier are
described in details.

The RYTOOOO5-VV2 type servo amplifier is capable of reading data and writing parameters via serial
communications.

13.2.1 Station Number

The station number to the servo amplifier (parameter PA2_72: station number) setting determines the
station number of the message. After changing the parameter, by shutting down and turning on the
power, the station number will be enabled.

13.2.2 Communication Specifications

RS-485 Communications Specifications

Item Specifications

Signal level RS-485

Synchronization method Asynchronous, no protocol

Communication method 4-wire type, semi-duplex communication
Transmission speed 9600/19200/38400bps (Set at parameter PA2 72.)
Transmission code 8 bits

Start bit: 1 bit
Transmission Data bit: 8 bits
configuration Parity bit: 1 bit (even)
Stop bit: 1 bit

Transmission control Transparent mode (No separation with DLE character)
Error control Check sum
Transmission length Reception 128 bytes, transmission 128 bytes (max.)

One-to-n communications (1<n<1)

The servo amplifier functions as a slave and responds to master commands.
No communications are made between slaves.

Transmission format

Master
(General-purpose PC) D H D H D H D H
(General-purpose communications) DD DD DD DD
Slave 1 Slave 2 Slave 3 Slave 31

Total wiring length 500m
Station No. 1to 31 (Setat PA2 73.)
Connection cable LAN cable (straight) or equivalent
Terminator treatment On master side: 100 [ Q ] recommended. Slave side: Unnecessary

Operation command: Within 100ms

Response time Data (parameter) transfer: Within 100ms

* Some pieces of software do not allow eight data bits and a stop bit simultaneously.
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13.2.3 Transmission Protocol

Transmission format

Description

Transmission command

Reception command

amplifier

Order
(Hexadecimal value) (From host to ampilifier) (From amplifier to host)

(1) | Start code 5A 5A

2) Count of No. of pieces of data No. of pieces of data No. of pieces of data
(3) | Fixed value used by system 00 00

(4) | Process status FF 00

(5) | Connection method 7A 7A

00: Fixed 00: Fixed
(6) Amp"ﬁer station No. Station number of target

Amplifier station No.

11 11
00 00
@) Fixed value used by FF FF
system FF FF
FF FF
FF FF
(8) | CMND As per command As per command
(9) | MODE 00 00
(10) | End data 00 00
(11) | Sequence No. 01 01
(12) | Data section count gl;ézfe&iig%es of data of glecl)té?e([;)tiii%es of data of
(13) | Fixed value used by system 00 00
Memory type Memory type
Address (L) Address (L)
Address (M) Address (M)
Address (H) Address (H)
(14) | Data section E)(/)tégf loaded or written E;/)t-egf loaded or written
00 00
STR1
As per command STR2
As per command
(15) | BCC Calculated BCC Calculated BCC

*1: The range of calculation of the BCC is from (2) to (14).
*2: The range of counting of the number of data pieces is from (4) to (15).
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13.2.4 Description of Transmission Data

Transmission code

Item Description (Hex.) Function
Start code 5AH (Fixed) Start code
g:t‘;m of No- of pieces of XXH (Variable) Ex}grcauenrt\irmber of bytes from the process status to BCC.
E}i/é?gn\wlalue used by ii: E)Frllxed) Enter the value specified in the transmission format table.

(Fixed)

Process status 00H or FFH OxFF for a request command, or 0x00 for a response command.
Connection method 7AH (Fixed)
Station No. of amplifier 0(1\/|-1;,\|t‘?a[‘])I':et1 Eﬁtei?rt‘hgusr?eﬁiec;n number identifying the servo amplifier (1 to 31).
CMND XXH (Variable) Designate the command given to the servo ampilifier.
MODE 00H (Fixed)

End data 00H (Fixed)
Sequence No. 01H (Fixed)
Count of data section XXH (Variable) Enter the number of bytes of data section. Max. 108 bytes.
Data section XXH (Variable) Enter the value of each command.

BCC XXH (Variable) 0C>|<"Oe(§jf (SsuuTn of number of bytes from data number count to data section)

13.2.5 Status Data

- Status data (STR1, STR2)
Bit

Code " Function Description
position
7 Command acceptance 0: Accepted. 1: Not accepted
6 Data error 0: None. 1: Yes
5 Transmission error 0: None. 1: Yes
4 Not used 0: Fixed
STR1

0: Initialization finished.

3 Completion of power-on initialization 1: Being initialized
2 ONLINE/OFFLINE 0: ONLINE,1: OFFLINE
1 In-position 0: Moving. 1: Motion finished
0 Alarm detection 0: None. 1: Yes
STR2 7to0  |Notused 0: Uncertain

(Area used by manufacturer)

« Bit position (STR1)

\— Alarm detection

In-position

ONLINE/OFFLINE

Completion of power-on initialization

(Not used)

Transmission error

Data error

Command acceptance
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13.2.6 Command List

Command list

Data section

No. Function CMND
Memory type Address (L) ‘ Address (M) ‘ Address (H)

Monitor relations

01 %ca)t:itorsreadout with  multiple 50H 01H 00H 00H 04H
Sequence monitor relations

02 | Sequence mode readout 01H

03 | System status readout 04H

04 | Alarm at present readout 50H 02H 00H 00H 10H

05 | Alarm history readout 11H

06 | Sequence 1/O signal readout 12H

Parameter editing relations

07 | PA1 parameter readout 50H 00OH
21H Quantity No.
(1to 15) (1to 99)
08 | PA1 parameter write 51H 01H
09 | PA2 parameter readout 50H 00H
29H Quantity No.
(1to 15) (1t0 99)
10 | PA2 parameter write 51H 01H
11 | PA3 parameter readout 50H 00H
23H Quantity No.
(1to 15) (1t0 99)
12 | PA3 parameter write 51H 01H

Operation command relations

13 | Alarm reset 01H 17H
51H 08H 00H

14 | Alarm history Initialization 01H 23H

13.2.7 Command Transmission Specifications

¢ Request command: Message sent from host to amplifier
¢ Response command: Message sent from amplifier to host
Communication is not made between amplifiers.

1 3 The message exchanged between the host and amplifier is categorized into the following two types:
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13.2.8 Communications Starting Procedure

The amplifier does not respond to the host until power is turned on and the internal initialization process

is finished. Conduct the following procedure at power-on, and then start regular communications.
(1) After the amplifier is turned on, wait for about 1.5 [s].
(2) The host issues any command and checks if the amplifier responds.
At the time, the "status data (STR1)" in the response data is checked if "completion of power-on
initialization (bit 3)" is 0 (OFF). If the bit is 1 (ON), initialization is in progress.

13.2.9 Regular Communications Procedure

(1) The host sends a request command to the amplifier.

(2) When receiving a request command, the amplifier processes the requested command and sends
back a response command.
The host sends the next request command after checking the response command. Do not send
the request command without checking the response command.

(3) The amplifier is constantly in command state from the host unless process (2) is in progress.

[Example of processing procedure upon an error for improvement of reliability]

(1) Transmission error at physical or character level (detected by amplifier)
If a transmission error at the physical or character level (such as a parity error) is caused during
reception of a request command sent from the host, the amplifier does not send back the response
command (considered as nonresponse).
If there is no response from the amplifier, the host should send the same request command again.
¢ The timer for judging absence of response (time-out) is counted after transmission of the

request command is finished.

® Time-out period shall be as below according to the transmission speed.

Parameter interrupt command Other commands
38400 [bps]: 250 [ms] or over 100 [ms] or over
19200 [bps]: 350 [ms] or over 200 [ms] or over
9600 [bps]: 550 [ms] or over 400 [ms] or over

¢ The retry frequency depends on each application, but recommend being more than twice.
(2) Transmission error at physical or character level (detected by host)
If there is a transmission error at the physical or character level during reception of a response
command from an amplifier, the host should send the same request command again.
® Re-transmission should be performed after the following timing after the transmission error.
38400 [bps]: 50 [ms] or over
19200 [bps]: 100 [ms] or over
9600 [bps]: 200 [ms] or over

¢ The retry frequency depends on each application, but recommend being more than twice.
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13.2.10 Protocol Level Error
__________________________________________________________________________________________________________________________|
If an error (data error) is found in the protocol, the amplifier does not process the requested command
but it sends error data in "status data (STR1)" of the response command.

For the description of STR1, refer to "13.2.5 Status Data."

It is recommended to check error data during development of host application software.

Debug the protocol according to the error data.

o The data error is caused if there is an error in the request command data (header, BCC, setting
range of parameter data, etc.). Correct data.

e A command reception error is caused if parameter writing is attempted in the parameter write
protection state. Check the setting of parameter PA2_74 (parameter write protection).

¢ In the LV (under-voltage) state, memory access to the amplifier is limited and command acceptance
may be rejected if parameter reading or writing or alarm history reading is attempted. Check the
power supply state.
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13.2.11 Wiring (CN3)

Connect to the host controller with marketed LAN cable.

Connect between the host (master) and servo amplifier (slave) so that the output of the host controller
becomes the input of the servo ampilifier.

Connect between a servo amplifier (slave) and another servo amplifier (slave) with a straight cable.
The connector is RJ-45 (8 pins). No termination is necessary.

Up to 31 servo amplifiers can be connected.

0 80 No terminal
Q[ . .

Host — resistor is
controller ; & needed.

oo

ilzE

a

o : <

FD ]

oo

oo ﬂ

oo

oo

o

=
=i
B Pin layout of connector
IN port (CN3A) OUT port(CN3B)
8 | P5 8 | N.C.
7 | M5(0V) 7 | M5(0V)
6 | *TXD 6 | *TXD
5 | RXD 5 | RXD
4 | *RXD 4 | "RXD
3 | TXD 3 | TXD
2 | M5(0V) 2 | M5(0V)
11 P5 1 | N.C.
(Upper side) (Lower side)
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m Standard connection diagram

0.75 [kW] or less

N NN S | Connect the external braking

resistor across RB1 and RB2.
: . P1 P N(-) RB1 RB2 RB3
Commerglal power supply. In ) NG (Remove the jumper wire from RB2
case of single-phase input, 182 and RB3.)
connect to the L1 and L2 TB1 T8
terminals. e
O
© L2C v U
o L1 Y p2ViMm
Lo W o 3 W
o L3 P
<+
S+
B CN4 CN2
USB-B
------------- i P5 1
M5 2
CN3A(IN) SiG+ 5
SIG- 6
RS-485 BAT+ 3
BAT- 4
CN3B (OUT)
CN6
Servomotor
RS-485 MONT 1 GYS/GYC type
M5 3 3000 [r/min] rating
MON2 2 (0.75 [kW] or less)
CN1 M5
* Shield wire on the servo
m 1 P10 FFA 31 amplifier connects to the
17 NREF *FFA 32 connector shell .
FFB 29
- T
FFZ 27
*FFZ 28
A
36 *CA S 9
33 0B MON1 16
34 +CB MON2 14
M5 18
20 COMIN p---- gﬂg 2 1
21 CONT1 | -
22 CONT2 83;3 23 !
1 CONT3 |
2 CONT4 ouTS - 8 |
COMOUT 19 -
3 CONTS 4 boooemoooeae Servo amplifier
4 gONTG _____ N5 | RYT-VV type
23 CONT7 BAT+ 2 3000 [r/min] rating
24 CONTS BAT- 1 (0.75 [KW] or less)
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B Reading multi-monitor data

The designated multi-monitor data is read in hexadecimals.

The number of monitor data read at a time is four.

50H

DATA Sent from host controller Sent from servo amplifier
(n) 7 0 7 0
Memory type 01H Memory type 01H
Address (L) OO0H Address (L) 00H
Address (M) OOH Address (M) 00H
Address (H) 04H Address (H) 04H
El;:sber of loaded 1 6H lt;l;ljt?sber of loaded Same as request
Dummy 00H Dummy 00H
Data 1 designation BCD (See below.) STR1
Data 2 designation BCD (See below.) STR2 —  Statusdata —
Data 3 designation BCD (See below.) Data 1 designation Same as request
Data 4 designation BCD (See below.) Data 2 designation Same as request
Data 3 designation Same as request
Data 4 designation Same as request
LL
- . LH
Code Monitor name Code Monitor name Monitor data 1 AL
00 H No designation 15H DC link voltage (max.) HH
01H Feedback speed 16 H DC link voltage (min.) LL
02H Command speed 17H VREF input voltage Monitor data 2 LH
03H Command torque 18 H TREF input voltage HL
04 H Peak torque 19 H OL thermal value HH
05H Motor current 20 H Braking resistor thermal value LL
06 H Effective torque 21H Power Monitor data 3 I:'-Ll
07 H Feedback position 22H Motor temperature HH
08 H Command position 23 H Overshoot unit amount LL
09H Position deviation 24H Settling time Monitor data 4 LH
10H Command Pulse frequency 25H Resonance frequency 1 HL
11H Feedback cumulative pulse 26 H Resonance frequency 2 HH
12 H Command cumulative pulse For manufacturer Reserved
13 H LS-Z pulse
14 H Load inertia ratio
For details of monitor data, refer to the next page.
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Details of monitor data

Monitor data

z
o

Data
(32-bit long binary)

Max. value

Feedback speed

Command speed

+3000 [r/min}/+3000H

+ Max. rotation speed
x 1.1

Cumulative input pulses

Command torque +300 [%]/x1FFFH +300%
Peak torque

Motor current

Effective torque

Feedback position +1 [unit amount] / £1H *2
Command position

Position deviation 11 [selection unit (*1))/ +1H | *2
Command pulse frequency +0.1 [kHz]/£1H 1 [MHZ]
Feedback cumulative pulses 11 [pulse]/+1H *2

LS-Z pulse

11 [pulse]/+1H

Encoder pulse [pulse]

Load inertia ratio 1 [time] / 100H 300 [times]
DC link voltage (max.) 550 [V]/3FFH 550 [V]
DC link voltage (min.)

VREF input voltage +10.6765 [V]/+7080H +12 [V]

TREF input voltage

+10.6765 [V]/+1FFFH

3|3[3(3(a[2[3(8 |2 [3]0|e N[ 0| |w/n| -

OL thermal value

Regenerative resistor thermal

100 [%]/1000H

100% (trip level)

20 value

21 Power Wattage +300 [%]/+1FFFH 1300 [%]
22 Motor temperature +1 [°C]/x4H 100 [°C]
23 | Overshoot unit amount 11 [selection unit (*1)] /+1H | *2

24 | Settling time 0.1 [ms])/1H 100.0 [ms]
25 | Resonance frequency 1 10 [Hz}/1H 4000 [Hz]
26 | Resonance frequency 2

*1  The unit depends on that designated with PA1_31 (deviation unit selection).
*2 The data range is from -2147483648 to +2147483647.
(In signed hexadecimal notation, from 80000000h to 7FFFFFFFh)
If the range is exceeded, the count cycles are as shown below.

13-32 PC Loader Communications

Decrease

Decrease (

+2147483647

-2147483648

Increase

) Increase

+1




CHAPTER 13 RS-485 COMMUNICATIONS

B Sequence mode readout

50H
DATA Sent from host controller Sent from servo amplifier
7 0 7 0
(n) Memory type 02H Memory type 02H
Address (L) 00H Address (L) 00H
Address (M) 00H Address (M) 00H
Address (H) 01H Address (H) 01H
El;gsber of loaded 05H l;l;rensber of loaded 05H
Dummy 00H Dummy 00H
§I§; —  Statusdata —
Control mode See the table below.
Action mode See the table below.
Sub mode 00H
Code Control mode
00H Position control
01H Speed control
02H Torque control
Code Sequence mode
00H Servo OFF
01H Servo ON
02H Zero speed stop
03H Manual feed
04H Position zgrlsreng:(linéperation
05H +OT
06H -OT
07H Under voltage
08H Positioning
09H Homing
0AH Interrupt positioning
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B System status readout

50H
DATA Sent from host controller Sent from servo amplifier
(n) 7 0 7 0
Memory type 02H Memory type 02H
Address (L) 00H Address (L) 00H
Address (M) 00H Address (M) 00H
Address (H) 04H Address (H) 04H
E‘;‘::er of loaded 11H Number of loaded bytes 11H
Dummy 00H Dummy 00H
STR1 ——  Statusdata —
STR2
Dummy 00H
Amplifier type See below.
ALPHAS5 identification 30H
Amplifier rating See the table below.
<Amplifier-related data> <Motor-related data> Amplifier voltage See the table below.
Amplifier capacity See the table below.
Code Amplifier type Code Motor type Amplifier ZNO. BCD
00H V type 00H GYC 5000 Motor type See the table below.
01H GYS 5000 Motor voltage See the table below.
Ja— 03H GYC 6000 Motor capacity See the table below.
Code (r/min) 05H GYS 6000 Encoder model See the table below.
00H 3000 06H GYG 2000 IIF 00H
01H 2000 07H GYG 1500 For manufacturer Reserved
02H 1500 For manufacturer Reserved
For manufacturer Reserved
Code | Amplifier voltage Code Motor voltage (V)
) 00H 200
O0H 200 02H 100
02H 100
Code Motor, amplifier capacity [W] Motor, amplifier capacity [W]
(GYS,GYC) (GYG)
00H - 500 <Encoder-related data>
01H 50 750
02H 100 850 Code Motor type
03H 200 1000 06H 18bit ABS
04H 400 1300 07H 20bit INC
05H 750 1500
06H 1000 1800
07H 1500 2000
08H 2000 2900
09H 3000 -
0AH 4000 -
0BH 5000 -
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B Alarm at present readout

50H

Sent from host controller Sent from servo amplifier
DATA
7 0 7 0
(n) Memory type 02H Memory type 02H
Address (L) 00H Address (L) 00H
Address (M) O0H Address (M) O0H
Address (H) 10H Address (H) 10H
g;r:sber of loaded OAH tl;l;gsber of readed OAH
Dummy O00H Dummy O0H
STR1 ——  Statusdata —
STR2
(L)
Alarm code (H)
Total time-main (L)
power supply (H)
Total time-control (L)
power supply (H)
<Alarm-related data> Motor running time ((||:|))
Code Symbol Name
00H - (No detection)
01H oc1 Overcurrent 1
02H oc2 Overcurrent 2
03H oS Overspeed
04H Lvc Control power undervoltage
05H Hv Overvoltage
06H Et1 Encoder trouble 1
07H Et2 Encoder trouble 2
08H ct Circuit trouble
09H dE Memory error
O0AH Fb Fuse broken
OBH cE Motor Combination error
OCH tH Braking transistor overheat
ODH Ec Encoder communication error
OEH ctE CONT (control signal) error
OFH olL1 Overload 1
10H oL2 Overload 2
21H LvP Main power undervoltage
22H rH1 Internal braking resistor overheat
23H rH2 External braking resistor overheat
24H rH3 Braking transistor error
25H oF Deviation overflow
26H AH Amplifier overheat
27H EH Encoder overheat
28H dL1 Absolute data lost 1
29H dL2 Absolute data lost 2
2AH dL3 Absolute data lost 3
2BH AF Multi-turn data over flow
2CH IE Initial error
2DH HF Command pulse frequency error
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B Alarm history readout

DATA
(n)

50H

Sent from host controller

7

Memory type

02H

Address (L)

Quantity (01 to 02H)

Address (M)

Starting No. (01 to 20H)

Address (H)

11H

Number of loaded
bytes (L)
Number of loaded
bytes (H)

(Quantity x 32) + 2

Designate addresses (L) and (M) in a BCD.

Sent from servo amplifier

Memory type
Address (L)
Address (M)
Address (H)

Number of loaded
bytes (L)

Number of loaded
bytes (H)

STR1

STR2

<Alarm-related data>

Code Symbol Name

00H - (No detection)
01H oc1 Overcurrent 1

02H oc2 Overcurrent 2

03H oS Overspeed

04H Lvc Control power undervoltage
05H Hv Overvoltage

06H Et1 Encoder trouble 1
07H Et2 Encoder trouble 2
08H ct Circuit trouble

09H dE Memory error
0AH Fb Fuse broken

0BH cE Motor Combination error
OCH tH Braking transistor overheat
ODH Ec Encoder communication error
OEH ctkE CONT (control signal) error
OFH oL1 Overload 1

10H oL2 Overload 2

21H LvP Main power undervoltage
22H rH1 Internal braking resistor overheat
23H rH2 External braking resistor overheat
24H rH3 Braking transistor error
25H oF Deviation overflow
26H AH Amplifier overheat
27H EH Encoder overheat
28H dL1 Absolute data lost 1
29H dL2 Absolute data lost 2
2AH dL3 Absolute data lost 3
2BH AF Multi-turn data over flow
2CH IE Initial error

2DH HF Command pulse frequency error
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Alarm history of
designated
number

(32 bytes)

Alarm history of
designated
number by
designated
quantity (32 bytes)

7
02H
Quantity (01 to 10H)
No. (01 to 20H)
11H
(Quantity x 32) + 2
——  Statusdata —
Alarm code ((::'))
Total time-main (L)
power supply (H)
Cumulative excitation (L)
time of control circuit (H)
Motor running (L)
time (H)
Feedback speed ((::'))
Feedback speed (L)
(5ms before) (H)
Command (L)
speed (H)
Command L)
torque (H)
Motor current ((::'))
Effective torque ((h))
; (L)
DC link volt
ink voltage (H)
EC error count ((h))
Command position L)
(high order word) (H)
Command position (L)
(low order word) (H)
Sequence mode ((::'))
00H
Dummy 00H




B Sequence I/O signal readout
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7

02H

00H

00H

12H

0AH

00H

Status data

See the figure on the left.

00H

00H

00H

See the figure on the left.

00H

00H

00H

CMND 50H
Sent from host controller Sent from servo amplifier
DATA
(n) 7 0
Memory type 02H Memory type
Address (L) O0H Address (L)
Address (M) 00H Address (M)
Address (H) 12H Address (H)
Number of loaded OAH Number of loaded
bytes bytes
Dummy 00H Dummy
STR1
STR2
l 0 Input signal
Inputsignal [ [ [ [ [ [ [ [ ] Dummy
t Dummy
CONT1 D
CONT2 ummy
Output signal
CONT3
Dummy
CONT4
Dummy
CONT5 D
CONT6 ummy
CONT7
CONT8
7 0
Outputsignal [ [ | | [ [ | o]
OuUT1
OouT2
OouT3
OouT4
OouT5
(Not used)
(Not used)
(Not used)
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B Parameter readout

DATA
(n)

50H

Sent from host controller

7 0

Memory type

See the table below.

Address (L)

Quantity (01H to 15H)

Address (M)

No.(01H to 99H)

Address (H)

00H

Number of readed
out bytes (L)

(Designated No. x 6) + 2

Number of readed
out bytes (H)

00H

* Designate addresses (L) and (M) in a BCD.
Example: 49 — 49H, 50 — 50H

Memory type Parameter
21H PA1_
22H PA2_
23H PA3_

Parameter of designated No. (6 bytes)

7

ofo]

(Decimal point position)

0
|
Data sign
0

B

Data status
0: Normal. 1: Memory error

(10th digit) (9th digit)
LT[ []
(8th digit) (7th digit)
LT[ []
(6th digit) (5th digit)
LT[ []
(4th digit) (3rd digit)
LT[ []
(2nd digit) (1st digit)

* The data is a 10-digit BCD.

13-38 PC Loader Communications

Parameter of
designated No.

Sent from servo amplifier

7 0

Memory type

See the table on the left.

Address (L)

Quantity (01H to 4H)

Address (M)

No.(01H to 99H)

Address (H) 00H

Number of readed out

bytes (L) (Designated No. x 6) + 2
Number of readed out

bytes (H) OOH

STRI — Status dat: —
STR2 atus data

! |
I— A
| |
r A
Parameter of I !
designated No. + 1 | !
r al
1 |
| ]
e e !
|
|
Fm=——= o 2
| |
r al
1 I
Parameter of designated |r H
No. + Designated I )
quantity - 1 'r 1'
1 |
al
i ]



B Parameter write

DATA
(n)

51H

Sent from host controller
7

0

CHAPTER 13 RS-485 COMMUNICATIONS

Memory type

See the table below.

Address (L)

Quantity (01H to 15H)

Address (M)

No.(01H to 99H)

Address (H)

01H

No. of written bytes (L)

(Designated No. x 6)

No. of written bytes (H)

00H

Parameter of

designated No.

Parameter of

designated No.
+1

T T T T

Parameter of

designated No.

quantity - 1

r
1
F
l
E

+ Designated 'r
1
=
L
F

* Designate addresses (L) and (M) in a BCD.
Example: 49 — 49H, 50 — 50H

Memory type Parameter
21H PA1_
22H PA2_
23H PA3_

Sent from servo amplifier

7 0

Memory type

See the table below.

Address (L)

Quantity (01H to 15H)

Address (M)

No.(01H to 99H)

Address (H) 01H

No. of written bytes (L) (Designated No. x 6)
No. of written bytes (H) 00H

STR1

STR2 —— Status data —

* If the entire data is correct, the data of the
designated quantity is written.
If an error is found, the following data is not

written.
Bit 6 of STR1 (data error)

is turned on and the

number of data pieces actually written is sent

back.

Parameter of designated No.

7

(6 bytes)

0

(Decimal point position)

[IIIIIOIOIOII
L

Data sign
0:+,1:-

(10th digit) ~ (9th

digit)

(8th digit) (7th

digit)

(6th digit) (5th

digit)

\IIIIIIIII

(4th digit) (3rd

digit)

(2nd digit)

(1st digit)

* The data is a 10-digit BCD.
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B Alarm reset

CMND 51H
Sent from host controller Sent from servo amplifier
DATA
(n) 7 0 7 0
Memory type 08H Memory type 08H
Address (L) 00H Address (L) 00H
Address (M) 01H Address (M) 01H
Address (H) 17H Address (H) 17H
No. of writt No. of wri
b;ez written OOH b;te: written OOH
Dummy 00H Dummy 00H
STR1
STR? —— Status data ——
B Alarm history initialization
CMND 51H
DATA Sent from host controller Sent from servo amplifier
(n) 7 0 7 0
Memory type 08H Memory type 08H
Address (L) 00H Address (L) 00H
Address (M) 01H Address (M) 01H
Address (H) 23H Address (H) 23H
No. of written No. of wri
bytos 0O0H b;tecs) written 00H
Dummy 00H Dummy 00H
STR1
STR2 —— Status data —
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CHAPTER 14 PC LOADER

14.1 Operating Environment

To run PC Loader, a PC having the following environment is necessary.
¢ Operating system

Windows 2000 Professional (Service Pack 4 or later)
Windows XP Professional (Service Pack 1 or later)

Windows XP Home Edition (Service Pack 1 or later)
e CPU

Pentium 133MHz or faster (Windows 2000 Professional)
Pentium 300MHz or faster (Windows XP Professional, Windows XP Home Edition)
® Memory environment
64 [MB] or more (Windows 2000 Professional)

128 [MB] or more (Windows XP Professional, Windows XP Home Edition)
® Display

Windows-compatible display having XGA (1024 x 768 [pixels]) or better resolution
® Free space of hard disk
80 [MB] minimum

14.2 Installation Method

Before starting installation, exit from Message Manager (MM) (see page 14-8).

[11 Runthe ALPHAS5 PC Loader setup program.
Click setup.exe.

_|I:
J File Edit “ew Favorites Tools Help

J FBack = = - | @hsearch [ Folders  C4History ||E Lr il 4

Mame ¢ I

Size | Tvpe
@setup.exe

| Modified |
13,759 KB Application  8/3/2007 12:52 FM

[2] The installation preparation screen is displayed.
Click "Next "

& ALPHAS LOA

Welcome to the InstallShield wizard for
ALPHAS LOADER

The Installshield(R) Wizard wil install ALPHAS LOADER. on yaur
camputer. Ta continue, click Next.,

WARNING: This program is protected by copyright law and
international treaties,

< Back I Hext = I Cancel
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[3] The ALPHAS PC Loader software license agreement is
displayed.
Carefully read the license agreement.
To accept, click "l accept the terms in the license
agreement " then "Next ."

[4] Enter user information.
Enter the user name and the division you belong to.
Designate the user of the PC Loader.
After entering and selecting, click "Next ."

[5] The installation preparation start screen is displayed.
Click "Install ."
File copying begins.

[6] The installation end screen is displayed.
Click "Finish " to finish installation.

CHAPTER 14 PC LOADER

ix ALPHAS LOADER - InstallShie x|

License Agreement ') O

Please read the Following lcense agreement carefully,
Fuji Electric :I

Fi Components & Systems Co., Ltd
EC Loader for ALPHAS
Sof tvare End User License Agresment

This Software End User License Agreement (this
Vagreement") is between you (hoth the individual

installing the Softvare and any single legal entity on
behalt of which such individual is acting) ("Licanses')

sud Fuji Electric Fh Components & Systems Co, Ltd

("Fuii*} =l

" 1 arcept the terms in the license agreement Brint.

% I dnnot accept the terms in the license agreement:

st ghicld

< Back I [k > I cancel |

i ALPHAS LOADER - InstaliSh |
Customer Information !J
Please erker your informatian.

[NJser Mame:
Jorive Systems Planning Dept.

Orgarization:
[ Ful Electric FA Components & Systems Co. Ltd

Installthis application for:
1% aryone who uses this computer (al users)
© only for me ()

<gack [ met> | Coneel |

i@ ALPHAS LOADER - InstallShi |
Ready to Install the Program 3 y I
The wizard is ready to begin installation, : |

Click Install to begin the installation.

1F you want to review or change any of vour installation settings, click Back, Click Cancel to
exit the wizard.

Instalishield

<Back | gmstal | cancel |

iié" ALPHAS LOADER - Insi x|

InstallShield Wizard Completed

The InstallShield Wizard has successfully instaled ALPHAS
LOADER. Click Finish to exit the wizard,

cgrk [ Emsn | conel
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B Procedure of USB hardware search wizard

For Windows XP

[11 Using a USB cable, connect the PC with the amplifier.
Turn the amplifier on. The PC recognizes the amplifier as
a USB device.
Install the ALPHA5 USB driver.
Select "Install from a list or specific location (Advanced)"
and click "Next."

[2] Select the USB driver file.

Select "Search for the best driver in these locations " and
place a check mark at "Include this location in the search ."

Click the "Browse" button and select the USB driver.

(3]

Select the folder containing the driver file.
The USB driver is copied in the folder* where PC Loader is
installed.

* C: \Program Files\ALPHAS\Driver

Select the folder and click "OK."

14-4
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Found New Hardware Wizard.

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for.

USB Device

(+)_If your hardware came with an installation CD
<& or floppy disk. insert it now.

“What do you want the wizard to do?

(@ Install the software automatically (Aecommendad)
O Install fram = st or specific location (Advanced]

Click Mest to continue,

Found New Hardware Wizand

Use the check boxes below to limit o expand the default search. which includes local
paths and removable media The best driver found will be installed.

Please choose your search and installation options.

@ Search for the best driver in these locations.

Search remowable media (floppy. CO-ROM. )

[ rushucte this losation i the ssarch:

(O Donft search, | will choose the driver ta install

Choose this option to select the device diiver from 2 list. Windows does not guarantes that
the driver you choose will e the best match for your hardware.

<Back | Mext> | [ Cancel

)X

Select the Falder that contains drivers For vour hardware.

Browse For Folder

=l |[Z) Program Files -
= [C3) ALPHAS
S | Crivver
T Winas
=) winzooo
* | ) PclLoader
+ [J) Common Files
|2 ComPlus Applications s

To view any subfolders, dick a plus sign above.

Ok ] [ Cancel ]
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[4] The folder is designated.
Click "Next" to start to install the driver. | -

(%) Search for the best diver in these locations.

Use the check baxes below to limit or expand the default search. which includes lncal
paths and removable media. The best driver found will be installed.

[] Search removable media [floppy, CO-ROM...]

Include this location in the search

€ \Program Flles\LPHAS\Diiver 3

() Donit search. | will choos the diiver to install

Choose this option to select the dewice driver from alist. Windows does not guarantee that
the driver pou choose will be the best mateh for your hardware.

<Back | New> ] [ Cancel

(5] Select the SxUsbsys file

Click the "Browse " button to open the browse screen. oy The e Sy anALPHASrtlton ik

The SxUsb.sys file is found in the following folder in the
defaU|t state gjg:ue the path where the fil is located. and then click
C:\Program Files\ALPHAS5\Driver\Win2000

Lopy files from:

= ¥ (Zom)

[6] Select the SxUsb.sys file and click the "Open" button. Locate e R

Look i | 12 Win2000 v Q% E

Hy Recent
Dacuments

7

Desktop

My Documents

50
Wy Computer
Q-,} File name Silsb -
3
My Netwerk  Fies of tpe:
Files Needed X

[71 "Copy from " is designated.
CIICk the "OK" button' 4;’) lg:;ia'SxUsh.sys‘ on ALPHAS Installation disk is

Type the path where the file is located, and then click
QF.

LCopy files from:
C:\Program FileshALPHARAD fivertwin2000 ~| [“Browse... |

Found New Hardware Wizard

[8] The file is copied and the completion screen is
displayed.

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for

Click the "Finish" button to exit from driver installation. e N

Click Finish to close the wizard.

Installation Method 14-5
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For Windows 2000

Found New Hardware Wizard

‘Welcome to the Found New
Hardware Wizard

[11 Using a USB cable, connect the PC with the amplifier.

This wizard helps you install a device diiver for a
hardware device.

Turn the amplifier on. The PC recognizes the amplifier
as a USB device.

Install the ALPHAS5 USB driver.

Tocontinue, click Nest

< Back

Cancel

[2] Select "Search for a suitable driver for my device

Install Hardware Device Drivers

(I‘ecom mended ) "and click "Next ." & davics difver is & soltwars program that snables 2 hardwars deviss to work with

an operating system.

This wizard wil complete the installation for this device:

@ USB Device

A device driver is a software program that makes & hardware device work. Swindows
needs driver files for pour new device. To locate driver files and complete the
installation click Next

What do you want the wizard to do?

& Search for a suitable driver for my device [recommended)

1 Display alist of the known diivers for this devics so that | can choose a specific
diver

cgack [ Mew> | Cancel

rd

[3] Designate the location of the driver file. o SRR

Locate Driver Files
‘where do you wart Windows to search bor driver files?

Select "Specify a location " and click "Next ." Search far driver fles for the following hardware device

@ UUSB Device:

The wizerd seaiches for suitable diivers in its diver database on your computer and in
any of the folowing optional search locations that you specily

To start the seaich. click Nest. I you are ssarching on a floppy disk or CO-FOM diive.
insert the floppy disk o1 CD before clicking Hext

Dptional search locations:
I~ Floppy disk diives
[~ CDROM d

indows Update

< Back I Hext > I Cancel
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x

4] Select the driver fil
Click the "Browse " button to open the file g It merudactun s ileleton dk o the divs

selection screen. _ Camcal_|
The USB driver is copied in the folder* where the
PC Loader is installed.

Lopy manufacturer's files from:

* C: \Program Files\ALPHAS5\Driver = =] | Bowe.

[5] Select the SxUsb.inf file and click "OK." 2
Look jr: | () Dirver =l « & ek -

Open I
Cancel

File pathe: [5usbint

Ll Ll

Files of type: [Setun Information (<inf]

[6] Click "Next " to start to install the driver.

Driver Files Search Results
The wizard has finished searching for diiver files for your hardware device.

The wizard found a driver for the following device:

@ USB Device

Windows found a driver for this device. To install the driver Windows found, click Mest.

(=) cbprogram fleshalphaSdiivertssush inf

< Back | et > I Caricel

[71 The file is copied and the completion screen is Found New Hardware Wi
displayed.
Click the "Finish" button to exit from installation
of the driver.

Completing the Found New
Hardware Wizard

\> FALDIC

Wwindows has finished installing the software for this device.

Ta close this wizard, click Finish

< Back Carcel
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(1]

(2]

3]

On Message Manager (MM)

Message Manager (hereinafter referred to as "MM") controls the communications port when
multiple pieces of loader software run. It automatically runs after ALPHAS PC Loader is launched.
Keep MM running during operation of ALPHAS5 PC Loader.

If the PC Loader for the following Fuji Electric FA's products is used, the MM controlling the
communications function of the PC is launched in addition to the loader software of the
corresponding device. If the version of the loader of each device is applicable to the one shown in
the following table, terminate MM and launch ALPHAS5 PC Loader. The version of the MM of the
PC Loader found in the following list is too early to allow operation of ALPHA5 PC Loader.

If the ALPHAS5 PC Loader is launched first, the PC Loader in the following list can be used.

(As of November 2007)

Appllqable Applicable Name and model of loader Version
device model
SX Programmer Expert (D300winVer2) |All versions
/ NP4H-SEDBV2
SX Programmer Expert (D300winVer3) |V3.3.4.% or earlier
FUJI:[S |Ir|1tegral MICREX-SX / NP4H-SEDBV3
controtler SX Programmer Standard V2.2.3.* or earlier
/ NP4H-SWN
SX communications middle ware All versions
/ NP4N-MDLW
FRENIC-Mini | The FRENIC Loader Ver.2.1.0.0
Fuiji's inverter | FRENIC-Eco
FRENIC-Multi | FRENIC Loader Ver.4.1.0.0

"*" indicates a number.
Look at the Windows task bar to check whether the MM runs or not. ITH,J o e

Follow the procedure below to terminate MM (description is for the right handed mouse).

Move the mouse cursor to the MM icon and click the right mouse button. "Exit Message Manager"
is displayed.

Exit MessageManager —
—rw-q:sx@-y—v'!d 9:38

Move the mouse cursor to "Exit Message Manager" and click the left mouse button. The
termination confirmation screen is displayed. Move the mouse cursor to "Yes" and click the left
mouse button.

MessageManager |

& Exit MessageManager 7

MM is terminated and the M, icon disappears from the task bar. < )} 15:03
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14.3 Function List

After the PC Loader is launched, the wizard Menu [General] shown below is displayed.

This software is a support tool for monitoring, entering data, operating and performing athers of ALPHAS Series servo system,
Select the following function.
Marious signals inside the servo
amplifier are monitored and their
_/_\_/_ waveforms are dizplayed. The data
- \ J iz received continuously sent from

Test operation menu. Warious test
can be done like manual feed, easy
tuning, profile operation, etc.

the serva amplifier and displaved in
Realtime trace | valug and waveform.

The mechanical svstem can be
checked. The resonance or
anti-resonance frequencies could
be detected. The effects of notch
filter could be used to avoid

Various signalz inside the serva
22 | amplifier are monitared and their
- _‘ waveforms are displayed. A trigger

can be zet at an arbitrary value
H I M Uszeful to monitor detail waveform

FREQ

Historical trace | hear the trigger. Servo Anal resonance problems.
Throueh the monitor menu, the Save a file to close thiz application,
amplifier status can be monitored.
L0 monitor, digital monitor, alarm
histary, etc. - (1 *
RUN &
Monitor Exit Application

Edits, sends. compares, and
initializes the parameters.

Sets the communication conditi
between the serva amplifier and the
P

Carmm, Setup

I Don't show this window next time. (W) Close(C)

e Real time trace
The speed, torque waveform and so on can be obtained easily with a single click.
o Historical trace
Enter trigger settings to obtain waveforms in more details than those obtained with real time trace.
e Monitor
Monitor [I/O check], [Various numerical data], [Alarm history], [Warning/Forecast monitor],
[Automatic vibration suppressing monitor], or [System configuration].
o Edit Parameters
Parameters can be edited, transferred, compared or initialized.
e Communication setup
Set up communication conditions between the servo amplifier and PC.
e Test running
Various test operations can be conducted independently between the servo amplifier and
servomotor.
e Servo analyze
The resonance point and anti resonance point of the mechanical system are located.

For the description of buttons provided on each screen, refer to the Help of PC Loader.

Function List 14-9
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14.4 Use Method at Setting Up

When setting up the equipment, follow the procedure below for smoother work.

to the machine
and operate to
check if the
mechanical
equipment
functions
correctly.

state to check for faults in the
motion.

step| Description Items to be confirmed Operation of PC Loader
[1] | Operate the + Perform manual operation Select Test Operation — Manual Operation.
discrete motor [JOG] to check if the motor
to check if the operates according to m
motor commands. vanul
. lanual Feed
functions
correctly. . .
y Use real time trace to check the motion waveform.
<Acquired waveform (reference)>
Ch1: Command speed (analog)
Ch2: Feedback speed (analog)
Ch3: Command torque (analog)
[2] | Connect with + Perform I/O check.
the host + If necessary, perform forced
controller and OUT signal output and forced
perform motion pulse output.
to check if the
sequence o 5 7 =
program g ] g =
functions g 0 2 2
correctly. ° ie—— 0 :
+ Give commands from the host | Use digital monitor in the monitor mode to check the
and check for motions. command pulse frequency and command cumulative
pulses.
-« Monitor ol x|
1/ monitar  Dieital monitor | Alarm history menitar | Warning monitor | Automatic vibration suppressing control monitor | System monitar |
Sequence
{Comm\ I Speed control Made I Serve OFF ‘
Digital monitor
IFeedhatszueed i Oummandﬂsueed i Oummaadnémgue . Motor_ :;EEM .
Peak, m?u“; . Eﬂechvgc:grgue . Feedbackuguswtmn o Cummandugnsmun o
Position_deviation e Cnmman;neulse Neq:::l:y IFesdbac;cumu\alw;ﬂ; ICnmmathcumu\aw:I\;
LS-Z pulee Load_inertia_ratio DClink vo ltagedmax) DG link,_voltage (min)
pulse 27 time: 266 v
OL_thermal_value. . Brakine_ F[lleswstur «hegvsma\,va\ue Puwev(\g)m . Motor, teggeva«ure e
Overshun«umtamuuz«Nn Seltmg«arge - RESDMA’E?U“EE1 " Resunjnucueuﬁeg2 "
4000Hz means there are o resonance frequencies.
[3] | Install the motor | * Operate the motor in the final | Use real time trace to check the motion waveform.

<Acquired waveform (reference)>
Ch1: Command pulse frequency
(analog)

Ch2: Position deviation (analog)
Ch3: Command torque (analog)
Ch4: INPOS (digital)

14-10 Use Method at Setting Up
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14.5 Detail Description of Function

14.5.1 Real-Time Trace

Servomotor motion waveforms are drawn. Data of Relationship between sampling time and tracing
about 60000 points can be acquired continuously. time

The trace is automatically terminated when the Sampling1time [ms] Tracmggme 5
limit of 60000 points is exceeded. 2 120
Select the desired waveform and press the 150 288
"START/STOP" button to acquire the waveform. gg ;ggg

100 6000

200 12000

[Example of real time trace screen]

[Current |Reference| Reference adjustl Graph stitiDnl FFT | Colar]l ( Copy screen(C) I Realtime trace

—Select cursor —————————— ~Yalue of cursor position

Show parameter dataif) | Erter fshoe mmrnent(ﬁ)l SaveiD) |
Shiow IVerticaI CUrsorAR -I CH-1 Cursoré CursorB CursorB-A
Move m [rfrriinn] |u‘uu |u‘uu |u‘uu Set form in Detall(S) | START/STOR(G) Optimize Y¥-axis graph(¥)
—Select Ch——————— | Time[ms] |0 0 0 G A2 2K
=ee fs1| | | 1 cH-2 cHa (I
ICH-l 'I |Command_speed |DC_\ink_\rDItage |CDmmand_tquue |In-st[INP]
CH-S CH-B CH-7 CH-8

2000 600 500
1] 400 400
=2000 200 300
-4000 i] 200
—5000 —200 100
—H00a —400 ]
-10000 =600 -100
—12000 —800 —200
=14000 -1000 —300

1] T + i + + H T

b Z Z i i i i i Z 3

—16000 =1200 -400 ' ' : ' ! ' ! ' !

CHI CHZ CH3 CHY 780 1180 1580 1980 2380 d
[rfmin] 1 [%] j J »

You can show the interval between two points, overlap waveforms, perform FFT analysis, copy the
screen, show parameter data of the acquired waveform, save the waveform (in a CSV file), or do other
things.
Tabs \
Current |Reference | Reference adjust | Graph position | FFT | Calar |

For detail description of each tab and button,

Bulicns [Resitetas [ refertothe Help of PCL
Copy screen(C) Realtimetrace refer to the He po C Loader.
Show parameter dataiP) | Enterfshow mmrnent(ﬂ)l Save(D) |
Set form in Detal(s) || START/STOP(G) || Optirmize Y-axis graph(i)"

Detail Description of Function 14-11
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B Tracing procedure

[1] Select the desired waveform.

[2] Select the sampling time.

[3] Press the "START/STOP" button to start to trace.
[4] Press the "START/STOP" button to stop tracing.

B  Waveform that can be acquired

Up to eight channels™ of analog or digital signals can be acquired.
Waveforms that can be acquired are shown below. (All digital /O signals can be traced.)

* Up to four analog signals can be acquired. If four analog signals are selected, no more digital
signals are acquired.

[Example of analog signal selection screen]  [Example of digital signal selection screen]

Real time trace advanced setting

Real time trace advanced setting

Set Ch. Gonfieuration Ch1 | Gh2 | Ch3 | Ghd | ChE | Ch6 Set Ch, onfiuration | Ch1 | Ch2 | cha  Chd |che | che

—Set Trace Signal

Waveform Type

—fnalog Signal Setting —

—=et Function

Select Function

—Set Trace Signal

Waveform Type

- fnaloe Sienal Settine—

=t Function

Select Function

IP.nang IDigitaI
& Unused
£ Manual Filter Select Signal Block

I j " Peak Waveform IOutput_1 j
{during sampling time)

! Unuzed
£ Manual Filter

) Beak Wavefarm
idurine sampling time

Select Sienal Block

Select Signal
IPos_deviat ion 1100 j

Select Signal
IZero_deviation j

€ Autamatic Filter | futomatic: Filter

Select Time Congtant
for Manual Filter

Select Time Constant
far Marual Filter

| — O

Tms -
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14.5.2 Historical Trace

The motion waveform of the servomotor is drawn. Relationship between sampling time and
Data of 500 points is acquired. tracing time
Enter tri ti t ire the | | f Sampling time [ms] Tracing time [s]
nter trigger settings 1o acquire the Iocal wavetorm 0.125 0.0625
to be observed. 0.250 0.125
0.500 0.25
1 0.5
2 1
5 2.5
10 5
20 10
50 25
100 50
200 100
[Historical trace screen]
Currentl Reference | Reference adjust  Graph position |FFT | Color | Reload fram Amp. (&) | Copy screen(C) | I Historical trace
CH-1 H-2 CH-3 CH-¢ Showe parameter dataiP) | Enter/show comment(ﬁ)l Save(D) |
Ci - - - +| | Time b
v |1DDD_.IJ ISDDLJ IIDD _IJ Il _IJ l% e Set form in Detal(S) || START/STOP(G) ” Optirnize Y-axis graph(x}"
Pesition = = = = e Waveform Index
CHS CHE H7 CHEB Resat Graph CH1 ! H-3 [ —
Position :II :II :II :II Position(f) [cormand_speed  [Pasition_deviation  [Command_torque  [In-pos[Ite]
CH-5 T ¥ CH-B
| | | |
3000 30000 600
2000 26000 500
1000 20000 400
0 15000 300
-1000 10000 200
—2000 5000 100
—3000 0 0
—4000 -6000 -100
-5000 —10000 =200
=000 =16000 =300
|
[rfmin] [pulse] [%a]

You can show the interval between two points, overlap waveforms, perform FFT analysis, re-load the
waveform, copy the screen, show parameter data of the acquired waveform, save the waveform (in a
CSV file), or do other things.

Tabs
Curtertt | Reference | Reference adjust  Graph position |FFT | color | )
Buttons For detail description of each tab and
Relosd from amp.®) | Copyscreenio) | [ Historical trace ! button, refer to the Help of PC Loader.
Show parameter data(P) | Enterfshom comment(a)l Save(D) |
Set form in Detail(S) || START/STOP(G) H Optimize -axis graph(i)ll
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B Tracing procedure

[1] Select the desired waveform.

[2] Enter trigger conditions.

[3] Select the sampling time.

[4] Enter the trace number starting at the trigger position.

[5] Press the "START/STOP" button to start to trace.
If trigger conditions are satisfied, the waveform is acquired and the procedure is automatically
stopped.

B  Waveform that can be acquired

Same as that of real time trace

B Trigger setting

Both analog and digital waveforms can be used for the trigger setting®.
* The trigger setting is only for the single channel.
Analog trigger setting  Digital trigger setting

Advanced setting for historical trace |

Set Ch. Configuration Oh1 |Ch2 | Gh3 | Ghd | ChS | Ch6 | Ch7 | CHB | Check Gh. Setting | Other Sett -z |

—5et Trace Signal ——————— ~ Analog Sighal Setting * — Digitall Sienal Settine ———
Waveform Tvpe —Set Function —Set Analog Trigzer —aet Digital Trieeer
IF'unaII:ug Select Function Select Trigger Channel ) Unused
+ Unused {* Mot Asziened  Usze at L level
Select Signal Block " Manual Filter " Ghl = Uze at H lewel
| =l £ Peak Waveform " Gh2 € Uze at rize edes
olost Sienal (s el Uive) " Cha € Use ot fall edee
=i S  Butomatic Filter £ Oha
| Pozition_deviation LI ' —
Select Time Constant Trizeger Level[X]
for Manual Filter
100
I'I s vl

I

Actual ID pulze

Walue

Trieeer Edee
& rize ) fall

ok | xebn | omEE |
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B Example of setting method for measurement of waveform in stoppage

(1) 3 analog waveforms (command speed, position deviation and command torque)
1 digital waveform (in-position (INP))
(2) Select "Use at 1 edge" as a digital trigger signal of the digital waveform (in-position (INP)).
(3) Set the sampling time at "1ms."
(4) Set the trace count from the trigger position at 250.
After entering above, press the "START/STOP" button to start to trace.

Advanced setting for historical trace

Set Oh, Confiewration | Ch1 | ©h2 | Gh3  Ch4  |CGhS | Ghe | Ch7 | Chd | Check Ch. Settine | Other Setting |

—Set Trace Signal

r fnaloe Sienal Setting — Digital Signal Setting

Set Digital Trigger :

f* Unuzed (2)
™ Uze at L level

—oet Function

Waveform Type

IDigitaI

—oet Analog Trieger
Select Function Select Trieeer Channel

 Unused

" Mot fzsiened

(Selec:t Signal Block (1) ) = Manuall Filter = Chil = Use at H level
IOUtpuU ;I ) Peak Wiaveform " ChZ " Use at rize edes
oot Sienal durine sampling time!  cha ~ Use at fall odgs

T e € futamatic Filter C Chd AL ),

iZerD_deviation

Salamt Tima Manetant . '

Rl

Advanced setting for historical trace

Set Ch. Configuration | Ch1 | Ch2 | Ch3 | Chd | ChE | Ché | Ch7 | Ch8 | Check Ch. Setting Other Setting

4 i i )
- Set Sampling Tlme—(3—)7
Sampling TimetT 1ms -
J
{Trace Number from Trieeer Position )

] 100

(4)
5 —

—Trizeer Mode

@+ Single Mode
" Mormal Mode

(Hint

Select [Monitor] — [Digital monitor] to show the overshoot unit amount and settling time

at real time.

1/0 monitor  Digital manitor | Alarm history monitor | Warning monitor I futomatic vibration supw contral monitor I Syztem monitor I
—Sequence state
< /

Gontral | / Servo OFF

Motar_current
[ I 0o [

Command position
| o UNIT

11+ Monitor

=101 x|

Speed control Mode |

Command_speed

I 0 r/min
Effective torque

I 0.00 [

—Digital manitar

Feedback_speed

I 0 r/min
Peak_torgue

I 000 %

Pozition_deviation

Feeghfack position
o UNIT
Feedback_cumulative pls

a pulze

L5-Z pulse
I I pulze

Load inertia_ratio

Command pulze_frequency
I oo kHz

a pulze
DG _link_valtagemax)

287 W 286 W
0L thermal value Pawer (i) Mataor_temperature
0 % 0,00 % I 0 ° B
Overshoot_ unit amount Setting time Rezanance freq 1 Rezonance freq 2
0 UNIT 0o me I 4000 Hz I 4000 Hz

4000Hz means there are no resonance frequencies.

Command_cumulative_pls
a pulze
DG link_valtage{min}

Detail Description of Function
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14.5.3 Monitor

The state of the servo amplifier and servomotor is monitored.

* Data that can be monitored in
the monitor mode of the
keypad

Item Description Screen example
: Check the ON/OFF status of ; ; : :
I/O monitor - ) = : :
the digital 1/0O signal. e — " :
E b =1 «
Monitor various pieces of data* e P —————
during operation (the data is [om T o 1
- not saved). i P, e,
Digital hang s s
monitor et

Gk et

&y

[
T g

5 R 12
" T m o g

A s e rereses s

Alarm history
monitor

The history (incl.
accompanying data*) of past
20 alarms is displayed.

* Feedback speed at alarm,
torque command, DC link
voltage, etc.

EEE]
140 i Dl “vir| A ety VO | O vz s pvesse ol wonky | e ot
. . ;"; e v s e sabpe, o e ey
Warning/ The warnings and forecasts
Forec_:ast |nd|ce_1ted at the servo amplifier e
monitor are displayed.
e
=lolxl
VORSR| F RIS | Po-LBEES | B TR SHANEER |927uEos]
. ] :@m’i
Automatic . P
o The state of learning of - T
vibration o :
. automatic vibration
SUPPTESSING | o\ ppressing is displayed
monitor PP 9 played.
[ boniter ‘JQJ
Arm.mmyW I?D'MMW
et Voters PIINT Fawdspeet POl
Cop [ Erectt | —
o [ —
The model of the connected
System o
. servo amplifier and servomotor
monitor o
is displayed.
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14.5.4 Parameter Editing

Servo amplifier parameters are edited.

~=lof x|
282 20 e e X
(h = —(5) (€)
Reload () gﬁgﬁges(ﬂ) Send AlliL) Comparizon | | Initislization mfeormation ﬁjafroarmgtt%rn Close
PAT01-60 | PA151-00 | PA201-60 | PA251-99 | PA3DT-60| PA35T-99 |
[Basic setting]
P21 | Change |Parameter name Actual value | Value range Initial “alue | Comment [ *1 | «
Unuszed j
02| Power | INC ! ABS systemn selection 0 CIncremental system 1:Absolute system 2 o
03| Power  Command pulse form selection 1 DCommand pulse [ direction 1:Foreeard fres 1
| 04| Power | Rotation direction selection 0 Ratation direction at forward command 0:CC 0
05| Power | Number of command input pulses 0 DElectronic gear is made valid. 64 to 10455 i}
ﬁ Alwvays |Numerstor O of electronic gear 16 1t0 4194304 16
7 Always | Denominator of electronic gear 111 to 4194304 1
E Poweer  Mumber of output pulses per rew 2048 :Electronic gear for output pulse is made vs 20458
? Poweer | Mumerator of electric gear for ou 111 to 4194304 1
W Power | Denominator of electric gear for 16 1 to 4194304 16
T Poweer | Output pulse phase selection &t © 0 OB phase pulse lead st COW rotation 1:4 p o
12| Power |Z-phase postion offset 0/ 0to 104857 5[pulse] il
? Alvways | Tuning mode selection 0 O Ao tuning 1 Semi-auto tuning 2:Manusl t o
14| Always | Load inertia ratio 1.0 0.0t0 3000ftime] 10
15| Always | Auto tuning gsin 1 12 10 40 12
AR | harases | 8t tonine msin 2 414017 4 - LI
Walue ) ID i’ MI #1: Parameter changed from default value
Mechanical settines | Enter comment to zetting item (N} |
calculation{T}

The following functions can be used on this screen.

(1)
(2)
@)
(4)

(®)

Reload

Parameters are read out from the connected servo amplifier.

Send changes

Changed parameters are sent to the connected servo amplifier.

Send all

All parameters are sent to the connected servo amplifier.

Comparison

The edited parameters are compared with those of the connected servo amplifier or those having

been saved in a file.

Initialization

Currently edited parameters or those of the connected servo amplifier* are reset to default values.

* This function can be executed only while the servo is turned off. After initializing, turn the servo
amplifier off then on again.

File information

Data about currently edited parameter file. The type, date, comment and so on of the servo

amplifier and servomotor connected at the time of loading can be monitored.

<Note Send parameters ((2) and (3)) while the servomotor is stopped to make sure of safety.

Otherwise movement characteristics may change, possibly giving damage to equipment.

Detail Description of Function 14-17



CHAPTER 14 PC LOADER

B Automatic calculation of electronic gear

Press the "Mechanical settings calulation" button at [PA1: Basic setting] to open a special window.
Enter specifications of each mechanical system to automatically calculate the electronic gear.

4 Para? Parameter edit

O[] 1 [ cchonical settines calculatio

e

Reload(g)

6=

Send
Changesti)

ﬁJE

Send Alliw)

i
Comparison | | Intialization | | 820

o

Parameter
Information

X

Cloge

[Basic settine]

PALO1-50 | PAT51-99 | PAZ01-50 | PA251-99 | PA3DI-50 | PA3S1-99 |

Change [Parameter name
Power | INC f ABS system selection
Command pulse form selection
Ratation direction selection
Number of command input pukses
Always |Numerator O of electronic gear
Always | Denominator of slectronic gear
Power | Number of output pulses per rev

Povver
Power
Power

| Fr—
| o

Mechanical settines
calculation(T)

Initial Valus 0

Actual value | Value range

0 OlIncremertal system 1:Absolute system 2
1 D:Command pulse / dirsction 1:Forward f e
0 Retetion direction at forward command 0:CC
0 OElectronic gear is made valid. 64 to 10485
16 1104194304
1 1104184304
2048 OElectronic gear for aulput pulse is

Initial Valug | Commert| 1 il

m oo -0

1

BT

2048

#1: Parameter changed from default value

Ent to setting itemil) |

Serva Motor Encadsr
(Resolution per Motor Rotation)
206t (1048576 [pulserev])(@)
© 1ebit )

Set Machine Constitution

Bl scrow | Rack and prion | Conveyer | chan | Tl | Feed ol |

P
Screw lead:  20[mm]
Bal screw setting(S) |

© 17bit (131072[pusefrev])(E)
166t (65535 (pulsefrev])(4)
 Other(T)

==

Set Unit

Unit M, Set Unit
€10
01w
© 0.012)
€ poo1(®)
© 0.0001(4)
 0.00001(5)

& mm()
€ mE)

€ inch(®)
€ldeg(D)

Set Gearl
Gear ratioi1/1

-set Gear2
Gear ratio:1/1

Set Gear2(R)
set Gear1 Q)

Automatic calculation of workpiece inertia ratio

3 Cancel(C)

Press the "Enter vibration suppressing resonance frequency" at [PA1: Control gain and filter
setting] and enter the anti resonance frequency and resonance frequency* to automatically
calculate the workpiece inertia ratio.

4 Para? Parameter e

JI= |

e g2

ReloadE) gﬁgﬁm@

hé’l

Send AllL)

M
comparison | | Intiaiization | | e - farameter

PATIN-G0  PATST-99 | paz01-50 | FazE1-00 | FASCI-60 | FAZE1-00 |

[Cantrol eain and filter setting]

p&1[ change [Parameter name
a1
52| Ahways  Low-pass fiter (for S-curve) i
53| Ahways  Command pulse smoothing funct
54| Atwvays  Position command response time
55| Ahways  Postion laop gein 1
56| Always  Speed loop gain 1
57| Ahways  Speed loop integration time const
58| Always  Feed forward gain 1
Valusfy) [20 | itial Vale

4

Enter vibration suppressine
resonance frequency (@)

T comment to setting item (M) |

Actual value | Value range

0.0/0.0to 1000 Omsec)
0 trinvalid 10Vl
0.00 000 to 250.00[msec]
100 1 to 2000[radisec]
100 1 to 2000(Hz]
30.0/ 05 to 1000.0[msec]
0.000|0.000to 1.500

*1: Parameter changed from default value

Intal Value| Comment | *1 il

00
o
0.00
100
100

=

0.000

Anti resonance
frequency [Hz]

I 300.0

0 P&178
1paisg | 3000
2pargz | 3000

_p3paLed [ 3000

Resonance
frequency [Hz]

Ratio of workpiece
inertia [%]

Pal 79 | 0

0.

1}

oo
oo
T
oo

Cancal(C) |

* The resonance frequency is not the one suppressed with the notch filter.
Perform servo analyze to check this resonance frequency.
This resonance frequency appears as a set with the anti resonance frequency, and the value is
about twice the anti resonance frequency.

[Example of resonance frequ

14

Gain : : !
[db] :-f-i--:

o ;-
-20
—-40

L LR

—60

ency]

———r -
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14.5.5 Positioning Data Edit

Positioning data are registered to the servo amplifier. EPG LOADER for ALPHAR

Launch the screen by selecting [Menu] —[Positioning data edit]. FiletE? | Meruipl  Setupls)  View(s
gI = Real Time TracelR)
= Historical Trace(H?
Maonitar ()
Edit Parameters(E)
Edit Positionineg Datatl)

f-l FldData21 Positioning data editing 1ol =l
= i Q [ |
™ (2 =2 0@ X
Reload (B2 gﬁggges(WJ Send AllL) Compatizon | | Intislization ﬂ’%rmaﬁon Close
Edit |
Mo.|Cmd. [Mode | Target Position| Rotation Speed| Ac.time| De. time| Stand still time | M Code | Output Timing CopyiF) |
1 M [ 0.0 0.0 0.0 0.00
I E 0 0.01 00 00 0.00 FasicEy
_3|mc 0 0.0 0.0 0.0 0.00 Tnzert () |
_4|mc 0 0.M 0.0 0.0 0.00
_5|mc 0 0.0 0.0 0.0 0.00 CutT |
_B|mc 0 0.0 0.0 0.0 0.00 Deletaill |
| 7|mc 0 0.0 0.0 0.0 0.00 =
] s 0 001 on oo 000 Initial Value(\i)|
_g|mc 0 0.0 0.0 0.0 0.00 Dec, Paintlsd
10| mc 0 0.0 0.0 0.0 0.00
11 0 0.0 0.0 0.0 0.00
12| 0 0.0 0.0 0.0 0.00
13| 0 0.0 0.0 0.0 0.00
14| mc 0 0.0 0.0 0.0 0.00
15| NG 0 0.0 0.0 0.0 0.00
—Cmd. Type Step Mode Target Position(® | 0= M Code Walid — —Cutput Timine
CABSID | | & HAD Rotation Spesd(d | 001 = | ¢ Valid{k Qutput with
T I—Dﬂﬂ & Operatin bl
& INGIE) £~ ContinuetE) Acceleration time(D — = @ Twvalidim) il
G0} Deceleration timel I 00 j Output after
¢~ Continue End(E) Stand =till time (D I 000 ﬂ " Operation (0F
(CEMDY - T
M Codel I—ZI

The following functions can be used on this screen.

(1) Reload
Positioning data are read out from the connected servo amplifier.
(2) Send changes
Changed positioning data are sent to the connected servo amplifier.
(3) Send all
All positioning data are sent to the connected servo amplifier.
(4) Comparison
Currently edited parameters are compared with those of the connected servo amplifier or those 1 4
having been saved in a file.
(5) Initialization
Currently edited parameters or those of the connected servo amplifier* are reset to default values.
(6) File information
Data about currently edited parameters file. The type, date, comment and so on of the servo
amplifier and servomotor connected at the time of loading can be monitored.
o Refer to the Loader help for explanation of other buttons.
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14.5.6 Test Operation

Disconnect the servo amplifier from the host to perform test operation of the servomotor from the main
body of the servo amplifier.

Use this function if the servomotor does not operate correctly according to host commands, if the motor
fails to start or to check the direction of rotation.

Wizard Menu [Test runningl x|

Test operation menu. Yarious test can be done lke manual feed, easy tuning, profile operation, etc.

Executes manual feed Cilear accumulated feedback pulse Pulzes are forcibly output fram the
amplifier.
Feedback Forced pulse
Manual Feed X1 ULt output
Executes homing action Clear accumulated command pulse. The =equence of the host controller
can be tested without a servomator.
STST
Haoming 7 v Sequence
'>-< 1 pulze clear test mode
Executes position rezet. Easy tuning iz started
Position . N4
Presat Easy Tuning X1
Executes Z-phase position set. Profile operation iz performed.
ZSET PTOR [
Z-phase Profile "
Fosition Set Cperation
Start automatic offset adjustment. QUT signal iz forcibly output from
the amplifier.
OFsT SouT |
futo offset Forced OUT ’
adjustment signal output

Close(C) |

*1 Servo-on is automatically turned on and the motor rotates. Be careful.
*2 To return to the regular mode, turn the servo amplifier off. Be careful.
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B Each test operation screen

(1) Manual operation
(I Select the speed (parameters PA1_41 through _47).

Select Speed(V)

IManuaI feed speedl =

Forward(E)

Reversa(R)

Exth)

The motor rotates forward while the button is clicked on.

The motor reverses while the button is clicked on.

A

(2) Homing

Press the "Homing" button to start the motor according to the setting of
4/ homing-related parameters PA2_06 through _14.
Fominal®) | After the homing motion is finished, the motion is finished.

(6 | =] (5] |

Exit(E) |

(3) Position preset

Press the "Preset" button to change the current position to the one
4/ specified in parameter PA2_19 (preset position).

Preset(Q)

Exit(E)

(4) Z-phase position set

Press the "Set" button to output the Z-phase at the current position and
automatically change parameter PA1_12 (Z-phase offset).
* "Z-phase position set" fails in the following cases.
o PA2 74 (parameter write-protection) is set at 1 (write-protect).
® The zero position (Z-phase) of the encoder is not established.
In this case, turn the motor shaft twice or more.

(5) Offset adjustment . ]
o y Press the "Adjustment Start" button to adjust the offset of the VREF and

TREF analog input terminals and change parameters PA3_32 (speed
/ command offset) and PA3_34 (torque command offset).
Offset adjustment is impossible if PA2_74 (parameter write-protection) is

T i set at 1 (write-protect).

Exit(E)
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(6) Feedback cumulative pulse clear

++ Monitor =lafx]|
: B " " 1/ 0 manitarDieital monitor | Alarm histary moritor | Waring monitor | Automatic vibration suppressine cantrol manitar | System manitar |
Press the "Clear" button Semence st
. Contral | Speed contral Mode [ Servo OFF ‘
to reset the cumulative S

Clear(F) feed back pulse tO Feedhackﬂ speed o Onmmandﬂ spesd Onmmagdnénrgue . Motor D;rnv;m

t/min %

n n
Zero. Peak torque Effective forque Feedback position Gommand position
oo ¥ [T} 3 ] LINIT. 0 LN

Exit(E) | Fositon devition Gammand pulss frequency I:Feedhack cumulative pls Command cumulative pls J
s [ 1

pulse [ kHe pulse ) pulse
L5-Z pulse Load inertia ratio DG link woltagetnax 0G link yvoltage(mink
0 pulss 27 time 267 v 286 v
(7) Command Cumulatlve pulse Clear oL ‘hermg\value . Brakine Rnesmnv Ihe;ma\ya\ue inerﬂgf)m ) Mator Ieglgeratuva o
Quershoot unit_amount Settine time Resoniance freg 1 Resonance freq 2
Gomm A T P e [
Press the "Clear" button o o
& to reset the command
clear(E) cumulative pulse to
"zero."
Exit(E}
8) Easy tunin
®) . , Pressthe "START/STOP" button to start
s one of motions (a).

NI V- A | Press the START/STOP button during the

he acceleration [ deceleration time is automatically calculated. . . .
et PAT 22 (timer setting) at 1,000 [s] or larger,

e o T motion to stop immediately.
ther settings follow the parameters.

* The figure below shows the image of "forward rotation, B j o S IOW runni ng
reversa rotation.” START / STOP

ol A motion starts according to parameter
_ e | settings (b).
@ The speed is fixed at 10 [r/min].

(25> The function is for the check of the
traveling amount and direction.

(a)  Slow Running

* Easy Tuning

P, Setting r~Condition Monitor ———————————————————— .
Pal 37 Acceleration time | 1000 [mg] Mumnber of round-trip times f 25 times * Easy tunlng
Pa1 38 Decsleration tme | 1000 [ms] AL tUning gain [— A motion starts according to parameter
PA120; Stroke 200 [rev] Inertia ratio time H H H H H
S 55 gl | o0 b —r seFtlngs (2) while the auto tuning .galn 1is
Pat 22 Trrer [iem ——— T adjusted. However, the acceleration and
PA1Z3; Direction selection Acc.fDec. time [mns] deceleration time iS automatica"y
Forward rotation, reverse rotation ¥ .
[— e 2707 adjusted.
Write Parameters g J

[Slow running fault screen] [Easy tuning fault screen]
E x|
[NG1] & [NG1]
"ll) Cannot start low running, “11') Gannot start easy tuning
Probable causes: Probable causes:
Q) In an alarm Q) In an alarm
2y +0T, 0T or EMG signal iz OFF. @) +0T, -OT or EMG signal is OFF.
(3) BX signal iz O (@) B signal iz OM.
(43 P& 13 (tuning model iz neither 0 3uto tuning} nor 1 {zemi-auta tuning). @) PA1 13 Guning mode) is neither 0 Guto tuning) nor 1 (zemi-auto funing).
(B3 PAZ 74 (parameter write protection) is 1 durite protected) B PA2 T4 (parameter write protection? is 1 (write protected).

[MGZ]
Slow running is interrupted.
Probable causes:

) Alarm
(2} Servo-on, +OT, 0T or EMG signal is OFF
(3 Bx signal iz ON.

[MG2]
Easy tuning iz interrupted

Probable causes:

1) Alarm

12) Servo-on, +OT, -OT or EMG signal is OFF.
(3) BX signal is ON.

OADER for ALFHAS

[MNGz]
Slow running is finished

Due to resonance, ete. of the machine, the auto tuning eain is set at smaller than &

PG LOADER for ALPHAS

[NG3]
Eagy tuning is finished

Due to resanance, ete. of the machine, the auto tuning eain is st at smaller than &
The result of easy tuning may not be adequate.
Thy auto tuning or manual uning in such & case.
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Profile operation

Profile operation

CHAPTER 14 PC LOADER

Press the "START/STOP" button to start
profile operation.
Press the "START/STOP" button during

=10) x|

* The figure below shows i
reverse ratation.”

Speed

—a—

| G @
g PHL
) :7 Bl 5
[1} .L‘Pﬂs\tmn
< AL
PAL
PR 5 L

- Select Dri
Reciprocal mation starts according to parameters.
Profle The mation is repeated until the user stops it.
Operation Gain adjustment is not macke.

e image of “forward rotation,

]

Time:

~Condition Monitor

Setting

PA137: Acceleration time | 100.0

PA1 38: Deceleration time | 100.0

[ms]

[ms=]

PA&1 23: Direction selection

Forward rotation, reverse rotation >

Write Parameters

Number of rounchtrip

Aute tuning gain

Pal 20: Stroke 200 [rev] Inertia ratio
pal 21: Spead 100000 [r/min] 0L tharmal
PAl22; Timer 0500 [s] Effective torque

T

MERDI’ STOF

Profile Operation
START [ STOP

Exit(E)

the motion to stop after the current cycle.

[Profile operation fault screen]
) [NG1]
1)

Gannot start profile operation.

x|

a0 : 00 00

Probable causes:

(13 Tn an alarm

(@) +0T, -OT or EMG signal iz OFF.
(3) BX signal is OM.

oK

time:

time:
[2]
[%]

(10) Forced OUT signal output

(a)

—Cautiohary items

To cancel execution of the forced
QUT signal output, turn the servo
amplifier off.

Lx

~Output Signals

® s IRDY

® e

Lafinc]

("D4|7
("EIEI—
("Dﬁli
("'D?Ii
("EIEDI—

o | QOFF

Close(C)

(11) Forced pulse output

(a)

Forced pulse output

r—Cautionary items

amplifier off.

To cancel execution of forced pulse output, tum the servo

£+ A B-phase

copse |

Frequency settin
D = ke

(Freguency accuracy: +/-5%)

Forced pulse output(G)

Forzed ON signal outputiz)

Farced OFF signal aLtput(R)

Closef

sl

Select the OUT signal output at (a) and select ON or OFF at (b).

To exit from this mode, turn the power off.

Select the pulse signal to be output, at (a).

Phase-A/B
Enter the frequency and press the "Forced pulse output”
button to issue pulses.
Frequency setting range: 0 to £1000 [kHZz] in increments
of 1 [kHz]

Z-phase
The Z-phase signal alternates each time the "Forced H
signal output" or "Forced L signal output" button is
pressed.
To exit from this mode, turn the power off.

14-23

Detail Description of Function



CHAPTER 14 PC LOADER

(12) Sequence test mode
Even if the servomotor is not connected, you can simulate servomotor connection state.

Use this function to efficiently debug host programs.

Notes

¢ Operation conditions and I/O signal functions are the same as those of motor connection state.

¢ Be sure to supply the main power (L1, L2 and L3) to the amplifier as a condition for operation.

¢ Simulation follows the encoder bit count setting. Enter the encoder bit count.

¢ No current flows in the motor. (Transistors in the main circuit do not turn on or off.)

® The motor current, effective torque, OL thermal value and braking resistor thermal value do not
change.

¢ The overload warning does not function.

¢ Under torque control, simulation proceeds in the powering state. The motor rotates in the same
direction as the sign included in the torque command. The speed at the time follows the setting of
easy tuning speed setting (PA1_21).

¢ INC/ABS system selection (PA1_2) is handled as 0 (INC) internally. (The absolute system is not
simulated.)

¢ To exit from the sequence test mode, turn the control power (sL1, sL2) of the amplifier off.

Checking the sequence test mode state

If the servo amplifier is in the sequence test mode, the Status [ IT
orange status indication LED on the front panel of the indication LED - -
amplifier blinks at very short intervals. Q@S@FO

Startup screen

|'Select encoder bit

Host controller

START(G)

Close(C) |

Cautionary items

The host controller sequence can be tested without a servomotor,

The servormotor motion is simulated inside the servo amplifis,

Press START to start the sequence test mode,

The status indication LED on the front panel of the servo amplifier blinks in the
sequence test mode.

To exit from the sequence test mode, turn the servo amplifier off (sL1, sL2).
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(13) Positioning start

Launch the positioning start

by selecting [Test running] — [Positioning start].

The following window appears with launching.

PC LOADER for ALPHAS [

-
‘!r) Change to OFFLINE mode ?

o4 I Cancel

CHAPTER 14 PC LOADER

|
Test Running(D}) ToolTd Diagnosis(C)

Manual FeediM}
Homing (H?
Pozition Preset(R)
Z-phaze Position Set{Z)
Auto offset adjustment (0}
Feedback cumulative pulse clear(E}
Command cumulative pulse clear (G
Eazy Tuning{E}

Profile operation(D}
Fozitioning Startil}

Teaching(T)

(The positioning data edit screen can be launched at the same time for checking the positioning

data.)

PC LOADER for ALPHAS

! E Do you wank bo read the positioning daka From amplifier 7

Yes MNa

Start Mo, (M) |1_|:|

during operation.

Exit(E} |

Current Address

#— position are monitored.

Feedback Pozition

0.00

i‘/ Select the positioning data to be launched.

Pressing this button starts automatic operation with selected
s, St positioning data.

#/ Positioning operation is canceled and stops if this button is pressed

|_ Currently executed positioning data address and feedback current
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i | .
(14) TeaChIng Tect Running(D) Tool(I} Diagnosiz(Ch
\ . Manual Feed (M)
Launch the teaching by selecting Homing(th
Position Preset(R)
[Test running] —[Teaching]. plie Fsiio S5
futo offzet adjustment(Q)

Feedback cumulative pulse clearif)
Command cumulative pulse clear(C)
Easy Tuning(E}

Profile operation(D}

Positioning Start{L}

Teaching (T}

The following window appears with launching.
(The positioning data edit screen can be launched at the same time for checking the positioning

data.)

PC LOADER for ALPHAS

! E Do you wank bo read the positioning daka fram amplifier 7

Yes MNa |

Select the positioning data to write data.
¥

Address(N) | =

Teaching(s) +
™ Pressing this button executes teaching.

Exit(E) |

Feedback Position

0.00

T Data are written to the address selected for the feedback current

position shown here.

* The address to which the teaching was executed will have the ABS
type command method. Other setting will not be changed.

Edit }

Mo.|Cmd. [hode | Target Postion | Ratation Speed|_Ac. time | De. time | Stand stilltime] M Code | Cutput Timing
1 7000 24.00 10 10 00
2|aBs 4000 24.00 10 04 010
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14.5.7 Servo Analyze

Servo analyze is a tool for measuring frequency characteristics of the mechanical equipment.

Execute the servo analyze function to visually show the resonance point and anti resonance point of
the mechanical equipment, providing you with approximate measures of these parameter settings (anti
resonance frequency and notch filter relations).

During servo analyze operation, a torque is added three times. For this reason, the servomotor actually
moves. Note that the motor may turn substantially according to some vibration torque settings. (Enter a
suitable allowable stroke setting to set a limit.)

i =ervo analyze _ 1Ol x|
FilelF) Gomm. Setup(Tr HelpH

Setup Monitar etc. I [;|_|
rMode Gain |
(1) & Normal ¢ UpDown [db]
—Adds vibration Torque— 1} .“
- = 2 L TR

[Range:1-200] —ap -

—Permission Stroke

3 7 2] [Rotstions] | R L
3) [ = 1 i

Freq.[Hz] 100 1k 41k
[Fange:1-30]

4 —Hotch Filter
( ) (¢ Disable {" Enable

—Analysis Start/Stop

—A > |START

1 10 Freq.[Hz] 100 1k 4k

B Each setting

(1) Mode
In case of horizontally driven equipment, select "Normal." In case of vertically driven equipment,
select "UpDown."
(2) Adds vibration torque
Larger the value, better the accuracy. But the shock is larger, causing a larger burden to the
equipment. In regular cases, select the default setting (50 [%]).
(3) Permission stroke
An error is caused if the servomotor moves beyond this reference value. A travel of the rotation
setting is not guaranteed. 1 4
(4) Notch filter
Select "Disable" to check mechanical characteristics such as the resonance point.
Select "Enable" to check effects of the notch filter.
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14.5.8 Diagnosis to be Made if the Servomotor Fails to Start

If the servomotor fails to start or unexpected message is shown, launch "Immobility diagnosis" to
analyze probable causes at real time.

B Starting method

Select [Diagnosis] — [Immobility diagnosis] from the menu or click the | icon to start.

EPG LOADER for ALPH

FilelE)  Menu(M) SetuplS) Wiew(d) Test RunningD) Tool(T) Dissnosiz(C) | HelptH)

Dle(E| ZlElel 0f #AllH CelRlCORe|Es®e | L

B Reference screen

Signal Operation being started
Power supply 2mp. Type status (1) IF‘DI tra L i J
Llse train operation =

Control Mode Torgue limit detection

+OT detection

PC Seqguence Mode

Alarm at present — -0OT detertion START { STOP diagnosis
P r—!  — Address error

.7 i AR g

Host cortrolls Memory error Mator

OmL Toggle error
S¥ b
ERR Position Crnd. time over

Aclvice:

Sighal DC Link voltageiMayx,) [v]
SEUE L e Link valtageihin, ) 1
Serva OR(S-0M) e e F ri]
— md. pulse frequenc 2
]| Forced Stop(EMG) = % Y o — i
— Command Speed [rfmin]
Free run(Bx) -
WREF Input Voltage [w]
*1 +0T
TREF Input Voltage [w]
*1 0T
— Motor current [%a]
*1|Ext. braking resistor overheat "
Feedback Position [UMIT]

. Pulse Inhiit Positioning data (last or current)
Crndl, Pulse Ratio 1

- Address
Crndl, Pulse Ratio 2
—————— Command Type
*2|  Position Crnd, Operation
Step Mode

[ Forward Command[FWD]

[ Reverse Command[REV]
Homing[ORG]

[ Start positioring[START]

Rotation Speed

Target Position

*1, MC contact if allocated to COMT signal of amplifier connect (such as Ch1), L X . X
MO contact if allocated to communication function CONT signal in IQ area or the like of S, Eﬁijiﬁ;ﬂ;imm signal or wiring paint corresponding to faiure to start
The signal status is turned on in an active state. ;
For example, +0T is turned on in the positive over-travel state, {2 ‘:?ﬁ:g&fﬂ?ﬁ'ggﬁgﬁm various monitors probably related to failre
*2, The condition for starting position command opetation is position contral, Chack the sw‘nals Jandywirin : cints binking in yellow
After position command operation is started, if the sequence mode is the position cornmand The dark andg e e lng\cuate i ar?d lngctlve 's‘ e
operation mode due to an alarm or the like, position command peration is stopped, P (=t [E ¥.

B Operation method

Select from the list of "Operation being started" (1) in the screen above.

Press the "Diagnosis START/STOP" button to show the amplifier state and estimate the cause of
immobility.

14-28 Detail Description of Function



14.5.9 Language Selection

The PC Loader supports Japanese and English.

Applicable version

CHAPTER 14 PC LOADER

The version of PC Loader supporting Japanese and English is V1.3 or later.

Selecting procedure

Select the desired language by selecting [Setup] —[Language] in the menu bar.

PC LOADER for ALPHAS - AMonitorl

FileE} Menu(M} | Setup(Z) View() Test RunningfD) ToolfD) Diaenosis(C) ‘Window(h) Help(H}

Dl==l &l

~Manitor at cur
Frequency

| [Hz]

Amp Mo. Setting Tt

Communication Setup Gy

=10l x|

CHz2

vlslelzloeeee sl wl W

Japanese 1{

Setup

~Made
& Normal
" UpDown

Motch Filter Adds wibration Torgue Perrnission Stroke
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15.2 Main Circuit Block Diagram

Applicable models :

RYT500D5 to RYT152D5, RYT501C5 to RYT102C5, RYT501B5 to RYT851B5
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Applicable models :

RYT202D5 to RYT502D5, RYT152C5 to RYT202C5, and RYT132B5

|
|
|
|
|
|
|
©

Jamod |o4uo) A_UON._ 2H08/0

“ AOYC~0020V

Hdl

! A ; ) S S S . Qon
HNoUID uonoalep dALIP uonoe}ep anjiey uonoalep uonoajep uonosyep Jojuow aALp !
om_m__um»mu euny 938D 4o3sisuen) Supjesg uumm\_,”uo osny umoug || eSe3jon w_mﬁhn_m uey “
A y (anoqe |
10 ¢ QEN\_LV |
uey _
|
|
|
& 1 - - o o |
|
|
_v 7] I
an A_MVV

- 30UVHO ﬁ ﬁ 1787 2H09/0§

¥ ﬁ Qg7 AO¥Z~0020V

v|@ Hdg

d/11
&

€84 ¢ay

1a4d

(=N (0d

Id

15-4  Main Circuit Block Diagram



CHAPTER 15 APPENDIXES

it Block Diagram

IrCul

15.3 Control C

UIPIM Z J8)|l UDION: 92 LVd
uonenuaye z Jall YJION: G2 Lvd
AKouanbayy z 18} YOION: ¥2”LVd
UIpIM | J8YY YOION: €2 LYd
uonenuaye | Jajjy UdJoN:
AKouanbayy | Je}y YoION:

10} JUBISUOD BWN Ja BNbIOL: 6G LV d

uonosjas abueyo oeWOoINe |d/d: L6 LVd
19M19SqO anbio) PEOT: 06 LYd
Z1UBjSUcO

awn uonesbajul doo| peads: 99 Lvd

Z uieb dooj peads: 69 LYd

1 JuejSuUoo

awn uonesbajul doo| peads: /G Lvd

0 dooj peads: 95 1Yd

3
«Jaisnlpe paads >

00

40} anbi0} LOIOLY QUIONCD) * 6 LVl

uoestiedLuco uofowy Joj ebuel peeds : 6 Ld
uopesuaduIoo uogou >

uonosjep
poads

JUBISUOD awiy 8yl
anbioy [9po : 287 LVd
/

7

‘uonoejas uonenolea anbioy |BPON : 66 LVd

Uop08|as J9AIBSqO paads

_ (Gp/Ap).
[(ones eniaul peo : 417 Lvd)+L]
& UONE|N[ED [9POW BILBU| >

uoajep
uonisod

JuEISUCD —

Z uieb pjemio) paad : /9 Lvd
| uleb piemioy pead : 85 Lvd

|epow
jouo

|o5uod uoyisod
Joy uieb

JUBISUOD B}
asuodsal )

uoness|eody : 89 LVd

uonIsod : ¥§”Ivd

€

I
0

jJuad1}a00 Buidwep Buissaiddns uoneiqip : 98~ Lvd

€ onjeJ eiuaul 99aidyiom Buisseiddns

4 e but
Z oneJ eiuaul 99a1dsiom Buissaiddns

Iy e bul
| oneu enaul 8dsidyiom Buissaiddns

Iy ue pbu:
oo;m_m_twc_wowav__o;m:_mmwaazw
:

e

q I
«(1011u0D UOEIQIA) UOIEIND[ED [9POW BILIBU >

UONEIQIA :
UONEIqIA :
UONEIqIA
UOReIqIA
UoNeIqIA :
UoReIqIA :
UoNeIqIA :
uonesqin

JUE)SUOD B own
(amino-g Jog)ieyy
ssed-mo7: 2GS Lvd

anno-g obesene
BUINOW : 1§ Lvd

uonouny Buioows
as|nd puewwo) —
(€5 Ivd

one Jeab 0juojos|e JO € JOJRIBWINN : €5 ZVd

21 1eeb oUCLDBIR JO Z J0jRIBWNN : 25 2Vd

oes Jeal 1uoRIBIe JO | JOJRIBWINN : LG ZVd

1eaf oluoI8je Jo JojeuIwIoUsq : L0 LVd

1896 01UBIS JO 0 JOJBIBWNN © 90 LVd

uonnjone

Jad ses|nd Jndul PUBLILLIOD JO JBQWINN : G0 LYd
«Jeab oUo0BIT >

— puewwod

15-5

iagram

t Block Di

Ircul

Control C



CHAPTER 15 APPENDIXES

15.4 Parameter List

B PA1_: Basic setting parameter

No. Name Power Positiofon;';JoelenJOd:orque Recorch::'['eeference
01 | Control mode selection O @) O O
02 |INC/ABS system selection O @) O O
03 |Command pulse form selection O O - -
04 |Rotation direction selection @) @) @) (@)
05 :L\J/r;zzggf command input pulses per o o ) )
06 | Numerator O of electronic gear - O - -
07 | Denominator of electronic gear - O - -
08 |Number of output pulses per revolution O O O O
09 Eltjjlr:eesrator of electric gear for output o o o o
10 Eljzlr;ggwlnator of electric gear for output o o o o
11 Output pulse phase selection at CCW o o o o
rotation
12 |Z-phase offset O O O O
13 | Tuning mode selection - O O -
14 | Load inertia ratio - @) @) -
15 | Auto tuning gain 1 - @) O -
16 | Auto tuning gain 2 - O - -
20 |Easy tuning: stroke setting - @) O O
21 | Easy tuning: speed setting - @) O O
22 |Easy tuning: timer setting - O O O
23 | Easy tuning: direction selection - O O O
o5 gﬂpae); (;'o(:tg::tc;gl)speed (for position and ) o o )
26 |Max. rotation speed (for torque control) - - - O
27 |Forward rotation torque limit - @) @) O
28 | Reverse rotation torque limit - O O O
29 | Speed coincidence range - O O -
30 |Zero speed range - @) O O
31 | Deviation unit selection - O - -
32 | Zero deviation range/In-position range - O - -
33 |In-position output format O O - -
34 |In-position minimum OFF time/ Single shot _ 0] - -
ON time
35 |In-position judgment time - O - -
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N Control mode Record of reference
o. Name Power —
Position | Speed | Torque value
36 Acceleration / deceleration selection at ) ) o o
speed control
37 | Acceleration time 1 O O O
38 | Deceleration time 1 O O O
39 | Acceleration time 2 O O O
40 |Deceleration time 2 O O O
Manual feed speed 1 for position and
41 |speed control / speed limit 1 for torque O O O
control
Manual feed speed 2 for position and
42 |speed control / speed limit 2 for torque O O O
control
Manual feed speed 3 for position and
43 |speed control / speed limit 3 for torque O O O
control
Manual feed speed 4 for position and
44 | speed control / speed limit 4 for torque - O O O
control
Manual feed speed 5 for position and
45 | speed control / speed limit 5 for torque O O O
control
Manual feed speed 6 for position and
46 |speed control / speed limit 6 for torque @) @) O
control
Manual feed speed 7 for position and
47 |speed control / speed limit 7 for torque O O O
control

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

B PA1_: Control gain and filter setting parameter

Control mode Record of reference
No. Name Power —
Position | Speed | Torque value

51 |Moving average S-curve time - O - -
52 |Low-pass filter (for S-curve) time constant - O @) -
53 | Command pulse smoothing function - O - -
54 Position command response time - '®) - -

constant
55 | Position loop gain 1 - O - -
56 |Speed loop gain 1 - O @) -
57 |Speed loop integration time constant 1 - O O -
58 |Feed forward gain 1 - O - -
59 Torque filter time constant for position and _ 'e) 'e) _

speed control
60 Torque filter time constant for torque _ _ _ e

control
61 | Gain changing factor - O @) -
62 | Gain changing level - O O -
63 | Gain changing time constant - O O -

15-7
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Control mode Record of reference
No. Name Power —
Position | Speed | Torque value
64 |Position loop gain 2 - O - -
65 |Speed loop gain 2 - O O -
66 |Speed loop integration time constant 2 - O O -
67 |Feed forward gain 2 - O - -
Acceleration compensation gain for
68 s - O - -
position control
70 | Automatic notch filter selection - O O -
71 | Notch filter 1 frequency - O O -
72 |Notch filter 1 attenuation - O O -
73 | Notch filter 1 width - O O -
74 | Notch filter 2 frequency - O @) -
75 | Notch filter 2 attenuation - O O -
76 |Notch filter 2 width - O O -
77 | Automatic vibration suppressing selection - O - -
Vibration suppressing anti resonance
78 ; - O - -
requency 0
Vibration suppressing workpiece inertia
79 |ratio (vibration suppressing resonance - O - -
frequency) 0
80 ;llbratlon suppressing anti resonance ) o ) )
requency 1
Vibration suppressing workpiece inertia
81 |ratio (vibration suppressing resonance - O - -
frequency) 1
Vibration suppressing anti resonance
82 - O - -
frequency 2
Vibration suppressing workpiece inertia
83 |ratio (vibration suppressing resonance - O - -
frequency) 2
84 >/|brat|on suppressing anti resonance ) o) ) )
requency 3
Vibration suppressing workpiece inertia
85 |ratio (vibration suppressing resonance - O - -
frequency) 3
86 | Vibration suppressing damping coefficient - O - -
87 |Model torque filter time constant - O @) -
88 | Position loop integration time constant - O - -
89 |Position loop integration limiter - O - -
90 |Load torque observer - O O -
91 |P/Pl automatic change selection - O O -
92 | Speed range for friction compensation - O @) -
93 Coulomb fr!ctlon torque for friction ) o o) )
compensation
94 | Torque filter setting mode - O @) -
95 Model torque cglculatlon selection, speed ) ) o) }
observer selection
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No. Name Power _ Control mode Record of reference
Position | Speed | Torque value
96 |Speed limit gain for torque control - - - O
B PA2_: Automatic operation setting parameter
No. Name Power _ Control mode Record of reference
Position | Speed | Torque value
01 |Decimal point position of positioning data - O O O
06 |Homing speed - O - -
07 |Creep speed for homing - O - -
08 | Starting direction for homing @) @) - -
09 |Reverse traveling unit amount for homing - @) - -
10 :;r:(i;r:ig:irection after reference signal o o) ) )
11 |Reference signal for shift operation @) @) - -
12| Docsloration saring sgna S A N
13 |Home position LS signal edge selection O @) - -
14 |Home position shift unit amount - @) - -
15 | Deceleration operation for creep speed O O - -
16 |Home position after homing completion - O - -
17 |Home position detection range - O - -
18 Seleption of operation at OT during ) o) ) )
homing
19 | Preset position - O - -
20 |Interrupt traveling unit amount - @) - -
22 |Detection time for contact-stopper - @) - -
23 | Torque limit for contact-stopper - @) - -
24 | Reverse motion selection at homing OT O O - -
25 | Software OT selection O O O -
26 |+ software OT detection position - O O -
27 |- software OT detection position - @) O -
28 |+ limiter detection position - @) - -
29 |- limiter detection position - @) - -
31 | Point detection, area detection - @) O (@)
32 Eg;r:ttl ::tfdiom area detection ) o o o
33 ;’gls?tti :net2ect|on area detection ) o o o
34 | Point detection range - O O @)
36 | Override 1
37 | Override 2 - O O -
38 |Override 4
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Control mode Record of reference
No. Name Power —
Position | Speed | Torque value

39 |Override 8 - O O -
40 |Internal positioning data selection - ©) O -
41 | Sequential start selection O O - -
42 | Decimal point position of stand still timer - O - -
43 | Output selection at M code OFF O O - -

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

B PA2_: Extended function setting parameter

No.

Name

Power

Control mode

Position

Speed

Torque

Record of reference
value

51

Numerator 1 of electronic gear ratio

52

Numerator 2 of electronic gear ratio

53

Numerator 3 of electronic gear ratio

©)

54

Command pulse ratio 1

©)

55

Command pulse ratio 2

©)

56

Speed limit selection at torque control

57

Torque limit selection

58

Second torque limit

O|0O

59

Deviation hold selection at torque limit

60

Third torque limit

61

Action sequence at servo-on OFF

62

Action sequence at alarm

63

Action sequence at main power shutoff

64

Torque keeping time to holding brake

65

Braking resistor selection

O|0|0O|O0|O|0O|0O|0O|0O

O|0|0|0|0

66

Flying start at speed control

67

Alarm detection at undervoltage

68

Main power shutoff detection time

O|0|O0|O0|O|O|0O|0O|0O

0|0

69

Deviation detection overflow value

70

Overload warning value

72

Station number

73

Communication baud rate (RS-485)

74

Parameter write protection

O0|0|0|0

O|0|0|0

75

Positioning data write protection

77

Initial display of the keypad

78

Display transition at warning detection

80

Parameter in RAM 1

81

Parameter in RAM 2

O |O|0|O|O|0O|O|0O|O|0|0O

O |0O|O

O |O|O

15-10
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No.

Name

Power

Control mode

Record of reference

Position

Speed | Torque value

82

Parameter in RAM 3

83

Parameter in RAM 4

84

Parameter in RAM 5

85

Parameter in RAM 6

86

Positioning data in RAM 1

87

Positioning data in RAM 2

88

Positioning data in RAM 3

89

Sequence test mode: mode selection

90

Sequence test mode: encoder selection

93

Parity/stop bit selection (for Modbus)

O|0|0|0|0O]|O

94

Response time (for Modbus)

95

Communication time over time
(for Modbus)

O|0|O0|O0|O|0O|0O|0O

97

Communication protocol selection

©)

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

B PA3_: Input terminal function setting parameter

No. Name Power Positioﬁonst;zle?ocjforque Recorch::'lzeeference
01 |CONT1 signal assignment
02 |CONT2 signal assignment
03 | CONTS3 signal assignment
04 |CONT4 signal assignment
05 | CONTS5 signal assignment
06 |CONTS6 signal assignment
07 | CONTY7 signal assignment
08 | CONTS signal assignment
09 | CONT9 signal assignment
10 |CONT10 signal assignment O O O O
11 |CONT11 signal assignment
12 |CONT12 signal assignment
13 |CONT13 signal assignment
14 | CONT14 signal assignment
15 | CONT15 signal assignment
16 |CONT16 signal assignment
17 |CONT17 signal assignment
18 | CONT18 signal assignment
19 |CONT19 signal assignment
Parameter List 15-11
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No. Name Power _ Control mode Record of reference
Position | Speed | Torque value

20 |CONT20 signal assignment
21 | CONT21 signal assignment
22 | CONT22 signal assignment
23 | CONT23 signal assignment
24 | CONT24 signal assignment

O O O O
26 |CONT always ON 1
27 | CONT always ON 2
28 |CONT always ON 3
29 |CONT always ON 4
30 |CONT always ON 5
31 | Speed command scale - @) @) @)
32 |Speed command offset - O O O
33 | Torque command scale - @) O @)
34 |Torque command offset - @) O @)
35 | Zero clamp level - @) O -
36 |Deviation detection overflow input form O O - -
39 |Speed command fine adjustment gain - O O O
40 |Torque command fine adjustment gain - O O O
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B PA3_: Output terminal function setting parameter

No. Name Power _ Control mode Record of reference
Position | Speed | Torque value

51 |OUT1 signal assignment

52 | OUT2 signal assignment

53 | OUTS3 signal assignment

54 | OUT4 signal assignment

55 | OUTS5 signal assignment

56 |OUTS6 signal assignment

57 |OUT7 signal assignment

58 | OUTS signal assignment

59 | OUT9 signal assignment

60 |OUT10 signal assignment

61 |OUT11 signal assignment O O O O

62 |OUT12 signal assignment

63 |OUT13 signal assignment

64 | OUT14 signal assignment

65 |OUT15 signal assignment

66 |OUT16 signal assignment

67 |OUT17 signal assignment

68 |OUT18 signal assignment

69 |OUT19 signal assignment

70 |OUT20 signal assignment

71 |OUT21 signal assignment

81 | Monitor 1 signal allocation - O O O

82 | Monitor 2 signal allocation - O O O

83 | Monitor 1 scale - O O O

84 | Monitor 1 offset - O O O

85 | Monitor 2 scale - O O O

86 | Monitor 2 offset - O O O

87 | Monitor 1/2 output format - O O O

88 fComma.nd pulse frequency sampling time ) o ) )
or monitor

89 |Feedback speed sampling time for monitor - O O O

92 |Range1 of position: Setting1 - O - -

93 |Range1 of position: Setting2 - O - -

94 |Range2 of position: Setting1 - @) - -

95 |Range2 of position: Setting2 - @) - -

Parameters marked "O" in the table are enabled in the corresponding control mode.
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15.5 Capacity Selection Calculation

15.5.1 Type of Mechanical System

The mechanical system driven by a variable speed motor includes the following types.

Mechanism

Features

Ball screw (direct coupling)

Used for a relatively short distance and accurate positioning.
The motor is connected with the ball screw via a coupling and no
play is included.

Ball screw (geared)

A reduction gear is included so that the torque transmitted to the
mechanical system becomes large.

Because of a gear backlash, compensation measures are
necessary.

Rack & Pinion

Used for positioning of a relatively long distance (such as carrier
drive).

Because a 7 value is included in each pinion rotation,
compensation measures are necessary.

Timing belt (conveyor)

Has a relatively large degree of freedom when compared with chain.
Mainly for small loads.

Because a 7 value is included in the traveling distance of each
pulley rotation, compensation measures are necessary.

When applying the servo system to a mechanical system, take care of the following points.

(1) Reduction ratio

Use nearly at the rated speed (maximum rotation speed) of the motor to take advantage of the
servomotor power. The continuous output torque at the maximum rotation speed is smaller than

the rated torque.
(2) Preload torque

The load torque of a preloaded screw is large while the rigidity is increased. For the friction torque

caused by the preload, refer to the specifications of the ball screw.

(3) Retention torque

The servomotor keeps outputting the retention force in the stopping state of a hoisting machine.

Use of a retention brake is recommended if the time allows.

15-14  Capacity Selection Calculation
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Mechanism

Features

Chain drive

Mainly used for the transfer line. Countermeasures against
elongation of the chain itself are necessary. Used mainly for
relatively large reduction ratios; the traveling speed of the
mechanical system is small.

Feed roll

The material on a plate (band) is sandwiched between rolls and fed.
Because the roll diameter is not obtained accurately, there is an
error in a long distance.

JT compensation is necessary.

Sudden acceleration causes slippage, resulting in shortage in the
feeding amount.

Table indexing

Because the moment of inertia of the table is large, a sufficiently
large reduction ratio is necessary.
The table rotation speed is low and a worm gear is usually used.

Spindle drive

Because winding of a wire material results in a larger moment of
inertia, a sufficiently large reduction ratio is necessary.

To achieve a constant surface speed, examination must be made,
including peripheral equipment.

B Approximate machine constants

Approximate friction coefficient Material density

Mechanism Friction coefficient Material Density kg/m °
Rail and iron wheel 0.05 Copper 8.96 x 10°
(Carrier and crane) ' Brass 8.54 x 10°
Linear guide Stainless steel | 7.91 x 10°

- 3
Ball spline 0.05 10 0.2 Iron 7.85 x 103
Roller table Aluminum 2.7 x10
Roller system Polyacetals 1.43 x 10°

Capacity Selection Calculation
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Mechanism Mechanical efficiency
Trapezoidal screw thread 0.5t00.8
Ball screw 0.9
Rack & Pinion 0.8
Gear reducer 0.81t00.95
Worm reducer
(starting) 0.5t00.7
Wor'm reducer. 06108
(during operation)
Belt transmission 0.95
Chain transmission 0.9
Module
Pitch circle diameter of gear
(Module) = ( gear)
(Number of teeth)
* Module
050750811522534567
Chain size
No. Pitch No. Pitch
15 4,762 80 254
25 6.35 100 31.75
35 9.525 120 38.1
40 12.7 140 44 .45
50 15.875 160 50.8
60 19.05 180 57.15

15.5.2 Capacity Selection Calculation

Perform capacity selection calculation to obtain the servomotor capacity necessary for machine

Approximate mechanical efficiency n

specifications (configuration).
Items necessary for capacity selection calculation include the following.

In general, there is no way to measure the inertia of the mechanical system and load torque, calculate
approximate values according to the configuration of the machine.

Load inertia (moment of inertia of mechanical system)
Load torque (torque necessary to move the machine)

Acceleration/Deceleration time

Operation profile

15-16 Capacity Selection Calculation
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Follow the procedure below to perform capacity selection calculation.
Capacity selection flow chart

(1) Calculate the load inertia according to the

configuration of the machine.
(2) Calculate the load torque according to the

(1) | Calculate the moment of configuration of the machine.
inertia of load.
(2) [ Caloutate the load torque (3) Temporarily select the motor capacity.
Ti.
(4) Check the shortest acceleration/
deceleration time. If the time is designated,
v calculate the necessary
(3) | Temporarily select the acceleration/deceleration torque.
motor capacity.
L (5) Create the torque pattern according to the
4 Calculate the shortest .
(4) | acceleration/deceleration time. operation pattern.

(Calculate the acceleration/
deceleration torque.) . .
1 (6) Calculate the effective torque according to

the torque pattern.

(5) ‘ Create the torque pattern. ‘

v (7) If the effective torque (Tms) is smaller than
© Ca'cu'f;fqﬁ‘: actual the rated torque (TRr), operation can be
: made with the designated operation pattern.

) 0 No (8) Calculate the regenerative power and, if
necessary, select the braking resistor.

Yes
(9) ¥ ) o o
8) [ Calculate the regenerative Review specifcations of the (9) Revu?w the specifications of the machine if
power. machine. C}:)a;:\;ee”:.he operation pOSSIb|e.
|
End

Capacity Selection Calculation 15-17
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B Calculation of inertia
Shape

W : [kel
D : [mm]
L : [mm]
0 : [ke/m?]

W : [kel
D : [mm]
L : [mm]
o : [kg/md]

W :[kel
L :[mm]
A : [mm]
B : [mm]
0 : [ke/md]

W :[kel
L :[mm]
A : [mm]
B : [mm]
0 : [kg/m3]

: L\w / s )

) (o)

W kel
L :[mm]
A : [mm]
B : [mm]
0 : [kg/m3]
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Conversion

Ball screw

2

1 BP
X

271 10% )

X GL2?

W: Total mass of moving parts [kg]
BP: Thread lead [mm]
GL: Reduction ratio (no unit)

2

- w D

\JZ_ 4 (‘]T> X GLZ
W: Total mass of moving parts [kg]
D: Diameter of pinion [mm]

Diameter of sprocket [mm]
GL: Reduction ratio (no unit)

2
W
Js= <D>XGL2

4 10°

W: Total mass of moving parts [kg]
D: Roll diameter [mm]
GL: Reduction ratio (no unit)

Rotating body and table drive

Obtain the sum of inertia of each shape.
Inertia of body located at a distance from the axis of rotation (J,)

2
b= | J+ w[_t X GL2
103

Inertia around the center of gravity of body

Mass of body [kg]

Distance between body and axis of rotation [mm]
: Reduction ratio (no unit)

§f—.

(ONN
o
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W Calculation of load torque (TL)

+ Hoisting (vertically)

Ball screw

(LW+F) x9. 81 [ BP N
GL
- 21 n \ 108 )

u: Friction coefficient BP: Screw lead [mm]
W, W1: Mass of moving parts [kg]
W,: Mass of counterweight [kg]

GL: Reduction ratio (no unit) F: Thrust [kg]

(g +1)W,—W,) x9. 81

Rotation speed of
motor shaft
N

D

+ Hoisting (vertically)

+ Descending (vertically)

« At a stop (vertically)

T =

T =

- 2nn \10% )
+ Descending (vertically) (4 —1)W,—W,) 9. 81 BP
T = x GL
- 21 n L 10% )
+ At a stop (vertically) ( W.—W.) X9, 81
T = 1 2 N / BP X GL
- 27N \ 103
Conveyor and rack & pinion
Mass of moving parts
w
(LW+F) x9. 81 D 1
m T n ( 2 103 GL
\%

M: Friction coefficient D: Diameter [mm]
W, Wy: Mass of moving parts [kg]
W,: Mass of counterweight [kg]

GL: Reduction ratio (no unit)

((g+1)W,—W,) x9. 81 ( Z " 11)3) < aL
n

(g —=1)W,—W,) x9. 81 ( 2 . 11)3) < GL
n

( W,—W,) x9. 81 D 1
- > % 705 ) X GL
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(1) Calculating the load inertia (JL)
Calculate the inertia (GD2) of the load of the mechanical system converted to the motor axis.
Calculate the inertia of the parts rotating (moving) along with motor rotation, and obtain the sum of
all.

(2) Calculating the load torque (TL)
Calculate the load torque converted to the motor axis.

(3) Temporarily select the motor capacity
Select the motor capacity satisfying the following two conditions.

¢ Allowable load inertia

JL S X 100 (30) wreermrreerermmeneeeens In case of slow travel under speed control
JL Sy X 30 (10) rerererrrrmmereeereeees In case of positioning under position control
JL < JM X 10 (_) .............................. |n case Of frequent positioning

(Approximate measure: Starting and stopping at every 0.5 seconds or more frequently)
Values in parentheses indicate operation with the GYG motor.
¢ | oad torque
TLSTrX 0.9 rrrrrrrrrrerrreeneee 0.9 indicates a typical margin of safety.

(4) Calculating the shortest acceleration/deceleration time (calculating the accelerating/decelerating
torque)
Check the shortest acceleration/deceleration under consideration of load conditions. If the
acceleration/deceleration time is designated, calculate the acceleration/deceleration torque.

¢ Shortest acceleration/Deceleration time
(Ju+ Jd) x 27 x (Ny-No)

tac=
60 (Tac-TL)
¢ Acceleration/Deceleration torque
(JM+J|_) X2 % (N1 - No)
tac = +T,
60 ( tac)
where

tac:  Acceleration/Deceleration time [s]

Ju:  Inertia of servomotor [kgmz]

Ji: Inertia of load converted to motor axis [kgm?]
T Load torque converted to motor axis [Nm]
Tac:  Acceleration/Deceleration torque [Nm]
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(5) Creating the torque pattern
Create the pattern of the output torque according to the operation pattern.

- Operation pattern

A

Traveling
speed
> Time
- Torque pﬁttern
Tac: Acceleration torque
Output — toe tr
torque < <
Tv: Loaditorque
> Time
tac Tt
Toc: Deceleration torque
tcyc

(6) Calculating the effective torque (Trms)
Calculate the effective torque of each cycle of the operation pattern.

(Tac® * tac) + (T2 x ) + (Toc” X toc)

teve

Trms =

Obtain the sum of each of the product of the squared output torque multiplied by the output time
and divide the sum by the cycle time, and obtain the square root of the result.

(7) Trms < TR
If the effective torque is equal to or smaller than the rated torque, continuous operation in the
designated operation pattern is possible.
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(8) Calculating the regenerative power
Regenerative operation is caused in general in the following state.
Horizontal feed: During deceleration
Vertical feed: During constant speed feed in the lowering cycle and during deceleration

Regenerative power during deceleration (P4)
P1[W] = (27/60) x Tpc [Nm] x N4 [r/min] x (1/2)

Constant speed feed in lowering cycle (P,)
P, [W] = (27 /60) x Tpc [Nm] % N4 [r/min]

Calculate the average regenerative power (P) of each cycle of the operation pattern to check if P is
within the braking resistor capacity. If it is not, an external braking resistor is necessary.

(9) Reviewing the operation pattern and mechanical configuration
If Trms exceeds TR, review the following items.
Increase the acceleration/deceleration time a little in the allowable range.
Reduce the operation frequency (increase the cycle time).
If the rotation speed allows, increase the reduction ratio.
Increase the motor capacity.
If the stopping time of a hoisting machine is too long, adopt a mechanical brake.
In case of operation at a high frequency, increase the reduction ratio and reduce the inertia.

15.5.3 Capacity Selection Calculation Example

B Mechanical configuration

Reduction ratio 1/1 (direct coupling)

— 1A X = — S

Servomotor

Screw pitch 10 [mm], transfer mass 20 [kg], thrust 0 [kg] (absent)
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(1) Max. traveling speed (v)
If the reduction ratio is 1/1 and the rotation speed of the motor shaft is 3000 [r/min]

v = (3000/60) x 10x(1/1) = 500 [mm/s]

(2) Load inertia converted to motor axis (JL)
Screw (J1) Suppose @20 and 500 [mm] in length.

4
T
J = p L D, Y GL2
32 1000 1000
4

3
_ Tx7.85%x10 500 20 x(1/1)2
32 1000 1000

=0.6 x 10™ [kg m?]

Moving parts (J2) Suppose a transfer mass of 20 [kg].

2
1 BP
S=W | —— —— | x(GLy
2m 1000
2
=20 | L 0,y
27 1000
=0.5 x 10 [kg m?]

JL=1.1x10" [kg m?]

(3) Load torque converted to motor axis (TL)
Suppose a transfer mass of 20kg, friction coefficient (M) of 0.1 and machine efficiency (n) of 0.9.

To (UW+F)x 981 8P | oL
27N 1000
0.1 x 20 + 0) x 9.81 10
- @1x ) x (1/1)
27 %09 1000
=003 [Nm]
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(4) Capacity selection condition

T.STrx0.9
J.SJu x5 (Frequent feed)

T, =0.03 [Nm]
J. =1.1x10" [kg m?

(5) Temporary selection
According to the capacity selection condition, GYS201D5-HB2 (0.2 [kW]) is found.

(Ju=0.135 x 10 [kgm?, Tr= 0.637 [Nm], Tac = 1.91 [Nm])

(6) Shortest acceleration/deceleration time (tAC)

(Ju+d)x2m xN
60 (Tac - T0)

Tac =

(0.135x 10" + 1.1 x 10%) x 27t x 3000
60 (1.91 - 0.03)

=0.021 [s]

Acceleration/Deceleration torque at an acceleration/Deceleration time of 0.05 seconds

(Uut+td)x2mr xN
60 (Tac)

Tac = + TL

-4 -4
_ (0.135x10%+ 1.1 x 10%) x 27 x3000 .

60 x 0.05

0.78 [Nm]
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(7) Operation profile

500 [mm/s]
Speed
50 [mm] Time
0.05 0.05 0.05
Toque 0.78
0.03
Time
0.78

This profile is based on calculation selection. The operation cycle time supposes 0.5 sec.

(8) Effective torque (Trms)
Time-average output torque

T _/\/TAczxta"'TsztL"'TDsztd
rms tcyc
Aﬂ).mz x 0.05) x 2 + (0.03% x 0.05) x 1
- 0.5

= 0.25 [Nm]

Because the result is smaller than rated torque (0.637 [Nm]) of the GYS201D5-HB2 type, continuous

operation can be made in the designated profile.

(9) Result of selection
Servomotor: GYS201D5-HB2 (0.2 [kW])
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(10) Regenerative power
Regenerative power is caused during deceleration.

P4 [W] = (27/60) x T [Nm] x N [r/min] x (1/2)
= (27/60) x 0.78 x 3000 x (1/2)
~ 123 [W]

Average regenerative power of cycle operation
P =(123 x 0.05)/0.5
=12.3 [W]
The RYT201D5 type servo amplifier is not equipped with a built-in braking resistor.

Follow the procedure below to check if the braking resistor is necessary or not.
[11 Obtain the energy (EG) of the mechanical system in the deceleration cycle.

Ec

(In+dL) - (2 T N/BO)?

2

l\)‘—k '\”—‘

21 x 3000}

(0.135 x 10™* + 1.1 x 10™) x
60

=6.1[J]

[2] Calculate the energy (EL) consumed by the load torque.
EL=(27m/60) x T x N x tpc x (1/2)
= (27 /60) x 0.03 x 3000 x 0.05 x (1/2)

=0.24 [J]

[3] Calculate the energy (EM) consumed by the coil of the servomotor.
Em=3x (Rx %) xtpc

=3 x R x ((Toc/Tr X Ir)?) * toc

=3 x 2.3 x ((0.78/0.637 x 1.5)?) x 0.05
=1.2[J]

Phase resistance of GYS201D5-HB2 type: 2.3 [Q]
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[4] Calculate the energy (Es) that can be absorbed by the servo amplifier.
Es= C (Vog” - Vo)

(300 x 10°°) x (3907 - (200 x V2)?)

1
2
1
2

=10.8 [J]

DC link capacity (RYT201): 300 [UF], source voltage 200 [V] (actual value)
The capacitor of 0.2 [kW] or smaller capacity servo amplifiers is 300 [UF].
\VDB: DB transistor activation level (390 [V]). Vpc: DC link voltage (200 x V2 [V])

The energy that can be processed by the mechanical system, servo amplifier and servomotor is:

EL+EutEs=024+12+10.8=12.2[J]

Because Eg = 6.1 [J], no external braking resistor is necessary.
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B Constants

W200V series
. Rated Phase . . .
Series Ca[E\?\Z'ty current |resistance 10'.?[?(2{;2] Capacny[s lf:]c apacitor
(Al [Q]
0.05 0.85 4.7 0.0192
0.1 7.8 0.0371 300
0.2 1.5 2.3 0.135
0.4 2.7 1.1 0.246 660
0.75 4.8 0.36 0.853
940
GYS 1.0 7.1 0.35 1.73
1.5 9.6 0.25 2.37 1360
2.0 12.6 0.19 3.01 1880
3.0 18.0 0.07 8.32 2720
4.0 24.0 0.05 10.8 4080
5.0 30.0 0.05 12.8
. Rated Phase . . .
Series CTE\?\ZIW current |resistance 10'.?&2'_12] Capacﬂy{s:‘zlc apacitor
(Al [Q]
0.1 1.0 3.6 0.0577 300
0.2 1.5 2.1 0.213
0.4 2.6 0.9 0.408 660
GYC 7 4. . 1.21
0.75 8 0.38 940
1.0 6.7 0.27 3.19
1.5 9.6 0.15 4.44 1360
2.0 12.6 0.1 5.69 1880
. Rated Phase . . .
Series CTES‘\Z'W current |resistance 10'.51[?(3{?“2] Capacﬂy[s lf:]c apacitor
(Al [Q]
0.5 3.5 0.71 7.96
940
0.75 5.2 0.40 11.55
GYG
2000r/min 1.0 6.4 0.32 15.14
1.5 10.0 0.17 22.33 1880
2.0 12.3 0.14 29.51
0.5 4.7 0.40 11.55 940
GYG
1500r/min 0.85 7.3 0.32 15.15
1.3 11.5 0.17 22.33 1880
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HW100V series
. Rated Phase . . .
Series Ca[E\?\Z'ty current |resistance 10'.?[?(2{;2] Capacny[s lf:]c apacitor
(Al [Q]
0.05 0.85 4.7 0.0192
2000
GYS 0.1 1.5 25 0.0371
0.2 2.7 0.66 0.135
0.375 4.8 0.31 0.246 2400
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15.6 Revision History
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Date of printing

Index

Description of revision

September 30, 2007
December 20, 2007

April 20, 2008

None

First version
Capacity expamded (up to 5kW)
Version up with VV type

Description divided into VVtype and SX type
100V series added
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15.7 Product Warranty

B Dear Customers of Fuiji Electric Product,

The warranty of this product is as follows unless the special instructions state otherwise in the quote,
contract, catalogue, or specifications at the time of quote or order.

The purpose or area of use may be limited, and a routine checkup may be required depending on the
product. Please contact the distributor from which you purchased the product from, or Fuiji Electric for
further information.

Please conduct prompt incoming inspection of the product upon purchase or delivery. Also, please give
enough consideration to management and maintenance of the product prior to accepting the product.

1. Period and coverage of the warranty

1-1 Period

(1) The period of the warranty is effective until the earliest of either a year from the date of
purchase or, eighteen (24) months from the date of manufacture printed on the plate.

(2) The above period may not be applicable in case the particular environment, conditions or
frequency of use affects the lifetime of the product.

(3) The warranty for the parts repaired by Fuji Electric service department is effective for six
months from the date of repair.

1-2 Coverage

(1) If malfunction occurs in the period of warranty due to Fuiji Electric, the malfunctioning parts
are exchanged or repaired for free at the point of purchase or delivery. However, the warranty
does not apply to the following cases.

1)

The malfunction occurs due to inappropriate conditions, environment, handling or usage
that is not instructed in a catalogue, instruction book or user's manual.

The malfunction is caused by the factors that do not originate in the purchased or
delivered product.

The malfunction is caused by other devices or software design that does not originate in
Fuji Electric products.

The malfunction occurs due to an alteration or repair that is not performed by Fuji
Electric.

The malfunction occurs because the expendable parts listed in an instruction book or
catalogue were not maintained nor exchanged in an appropriate manner.

The malfunction occurs due to factors that were not foreseeable by the practical
application of science and technology at the time of purchase or delivery.

The malfunction occurs because the product is used for an unintended purpose.

The malfunction occurs due to a disaster or natural disaster that Fuji Electric is not
responsible for.

(2) The warranty is only applicable to the single purchased delivered product.

(3) The warranty covers only the area stated in above (1). Any damage induced by the
malfunction of the purchased or delivered product, including the damage or loss to a device
or machine and passive damages, is not covered by the warranty.

1-3 Malfunction diagnosis

(1) Malfunction is to be diagnosed temporarily by the purchaser. This diagnosis can be
conducted by Fuji Electric or its delegated service provider with due charge upon the request
from the purchaser. The charge is to be paid by the purchaser at the rate stipulated in the rate
schedule of Fuiji Electric.
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Liability for opportunity loss

Regardless of the time period of the occurrence, Fuiji Electric is not liable for the damage caused
by the factors Fuiji Electric is not responsible for, opportunity loss of the purchaser caused by
malfunction of Fuiji Electric product, passive damages, damage caused due to special situations
regardless of whether it was foreseeable or not, and secondary damage, accident compensation,
damage to products that were not manufactured by Fuji Electric, and compensation towards other
operations.

Period for repair and provision of spare parts after the production is discontinued (maintenance
period)

The discontinued models (products) can be repaired for seven years from the date of
discontinuation. Also, most spare parts used for repair are provided for seven years from the date
of discontinuation. However, some electric parts may not be obtained due to their short life cycle.
In this case, repair or provision of the parts may be difficult in the above period. Please contact Fuiji
Electric or its service providers for further information.

Delivered term

Standard products that do not entail application setting or adjustment are regarded as received by
the purchaser upon delivery. Fuji Electric is not responsible for local adjustments and test runs.
Service

The price of the delivered or purchased products does not include the service fee for the
technician. Please contact Fuiji Electric or its service providers for further information.

Scope of application

Above contents shall be assumed to apply to transactions and use of the country where you
purchased the products. Consult the local supplier or Fuji Electric for the detail separately.
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15.8 Service Network

Fuji FA Service Centers

® Overseas Service Center

[Service Area: Far East Asia]

5-7, Nihonbashi

‘Odemma-cho, Chuo-ku, Tokyo, 103-0011, Japan
Phone: (03)5847-8072

USA Service Center

[Service Area: USA, Canada, Central & South
America]

5550 Cerritos Ave. Suite H Cypress, CA. 90630
USA

Phone: (714)220-1879

CHICAGO Service Station

4825 N. Scott St. Suite 210, Schiller Park, IL
60176 USA

Phone: (847)233-9844

EC Service Center

[Service Area: Europe, Middle East & Africa]
Goethering 58, 63067

Oftenbach/ Main Germany

Phone: (69)669029-0

South East Asia & Oceania Service Center
[Service Area: SE & S Asia, Oceania]

171 Chin Swee Road, #12-01,

San Centre, Singapore 169877

Phone: (6481)5079

FUJI-ELECTRIC TECHNOLOGY AND
SERVICE (SHENZHEN) CO., LTD
[Service Area: China]

5F, Liming Bldg., No.144,

Zhongxing Rd., Luohu District, Shenzhen
Phone: (0755)8220-2745, 8218-4287
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Contracted Service Companies
® USA, Canada, Central & South America Area

USA
OESS CORPORATION(Head Office:NEW
JERSEY)

@ NEW JERSEY
800 Huyler Street Teterboro, NJ 07608, USA
Phone: (201)288-4422

@CHICAGO
4825 N Scott Suite 210, Schiller park, IL 60176,
USA
Phone: (847)233-9412

©LOS ANGELES
5550 Cerritos Ave. Suite H, Cypress, CA 90630
USA
Phone: (714)220-1879

O SAN JOSE
1440, Koll Circle, Suite 107, San Jose, CA95112
USA

Phone: (408)437-1582
© PORTLAND
7921 SW Cirrus Drive, Beaverton, OR 97008, USA
Phone: (503)520-5044
® Far East Asia Area
O KOREA
GAIUS INDUSTRIES CO., LTD.
Cana Bldg., 10-59, Yangjae-Dong, Seocho-Gu,
Seoul, 137-887, R.O. KOREA
Phone: (02)3463-0766

@ TAIWAN
ELTA Electrical Co., Ltd.
4F, No.32. Sec. 3, Cheng TehRoad,
Taipei, Taiwan
Phone: (02)2597-6458
@ TAIWAN
Full Key International Technology Ltd
12F, No.111-8, HSING TEH RD., SAN-CHUNG
CITY, TAIPEI, TAIWAN
Phone: (02)2995-2008
® Europe, Middle East & Africa Area
O F.R.GERMANY
OESS GmbH.
Senefelder Strasse 1, 63110 Rodgau,
F.R.GERMANY
Phone: (06106)285-7890
® SE & S Asia, Oceania
@ SINGAPORE
Fuiji Technical Center (S’pore) Pte Ltd.
Block 5000 Ang Mo kio Ave 5 #02-03 Techplacell
SINGAPORE 569870
Phone: (6481)5079
OAUSTRALIA
CNC and ROBOTIC AUTOMATED SERVICES
Unit 33/16 Macquarie Place Boronia Victoria 3155,
AUSTRALIA
Phone: (03)9483-8629
®INDIA
AUTONUM CONTROLS PVT LTD.
109, Sagar Building, Prabhat Industrial Estate,
W.E. Highway, Befor Check Naka, Dahisar-East,
Mumbai 400 068 INDIA
Phone: (022)28960027
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The Inverter Value Engineering Center (Suzuka Area) has acquired
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