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Preface

This product corresponds with the shipping regulations given in the Export Trade Control
Ordinance (Table 1, item 16) and the Foreign Exchange Ordinance (Table 1, item 16). When
these products are exported by customers, and when exported including the other freight or
together with other freight, it is recommended to fulfill the requirements related to Security Export
Control with the relevant authorities, including “Information Requirements” and “Objective
Requirements”.

This manual outlines the functions, wiring, installation, operations, maintenance, specifications,
etc. of the AC servo amplifier “R” Series Type S. The “R” Series Type S AC servo amplifier
system is compatible with a wide variety of various applications requiring low, medium or high
capacity, high efficiency, reduced footprint, and excellent cost performance.

This product was developed to offer a series of servo motors that are easy to use and offer
excellent functionality in an AC servo motor. It fulfills various needs, such as the downsizing of
the control panel, and offers compatability for a wide range of applications requiring a servo
motor.

* Precautions related to this Instruction Manual
In order to fully understand the functions of AC servo amplifier “R” Series Type S, please read
this instruction manual thoroughly before using it.
After reading this manual thoroughly, please keep it handy for reference.
Please contact the dealre or sales representative if there are defects such as nonconsecutive
pages, missing pages or if the manual is lost or damaged.
Carefully and completely follow the safety instructions outlined in this manual. Please note
that safety is not guaranteed for usage methods other than those specified in this manual or
usage methods intended for the original product.
The contents of this manual may be modified without prior notice, as revisions or additions are
made in the usage method of this product. Modifications are performed per the revisions of
this manual.
Permission is granted to reproduce or omit part of the attached figures (as abstracts) for use.
Although the manufacturer has taken all possible measures to ensure the veracity of the
contents of this manual, if you should notice any error or ommission, please notify the dealer
or sales office of the finding.



[Safety Precautions]

This chapter is a summary of the safety precautions regarding the use of the R-series type-S amplifier.

Please read this entire manual carefully prior to installing, operating, performing maintenance or inspecting this
device to ensure proper use.

Use this device only after learning about its operation, safety information, and the precautions related to its
use. After reading the User Manual, keep it in a location where it is always available to the user for easy

reference.

The R-series servo amplifiers and servo motors were designed for use with general industrial equipment. The
following instructions should be followed:

XK X X

Read the User Manual carefully before any installation or assembly work to ensure proper use.
Do not perform any retrofitting or modification of the product.

Consult with your sale representatives or a trained professional technician regarding the
installation and maintenance of these devices.

Please contact your distributor or sales office if you intend to use these devices in applications
such as;

In medical instruments or systems used for life support;

With control systems for trains or elevators, the failure of which could cause bodily injury;

In computer systems of social or public importance;

In other equipment or systems related to human safety or public infrastructure.

B Additionally, please contact your distributor or sales office if the device is to be used in an

environment where vibration is present, such as in-vehicle or transport applications.



Safety Precautions

[Make sure to follow.]

This documentation uses the following annotation. Make sure to strictly follow these safety precautions.

B Safety Precautions and symbols

Safety Precautions symbols
. . . Danger
Denotes immediate hazards that will probably cause Ini
Danger severe bodily injury or death as a result of incorrect Jury
operation. @ Electric shock
Denotes hazards that could cause bodily injury and A Cauttion
: product or property damage as a result of incorrect .
Caution operation. Even those hazards denoted by this A Fire
symbol could lead to a serious accident.
& Burn
Prohibited Indicates actions that must be carried out ® Prohibited
onibite (mandatory actions). ® Disassembly
prohibited
Indicates actions that must not be allowed to occur
Mandatory prohibited actions. c Mandatory

@ Danger

Do not use this device in explosive
environment.

C Injury or fire could otherwise result.

Do not touch the inside of the amplifier.

Electric shock could otherwise
result.

Do not perform any wiring, maintenance or
inspection when the device is hot-wired. After
switching the power off, wait at least 5
minutes before performing these tasks.

@ Electric shock could otherwise result.

Only technically qualified personnel
should transport, install, wire, operate, or
perform maintenance and inspection on this
device.
@ Electric shock, injury or fire could
otherwise result.

The protective ground terminal (@)

should always be grounded to the control box
or equipment. The ground terminal of the
motor should always be connected to the
protective ground

terminal (&) of the amplifier.

@ Electric shock could otherwise result.

Do not damage the cable, do not apply
unreasonable stress to it, do not place heavy
items on it, and do not insert it in between
objects.

@ Electric shock could otherwise result.




Safety Precautions

[Make sure to follow.]

@ Danger

Wiring should be done based on the

wiring diagram or the user manual.

@ Electric shock or fire could otherwise
result.

Do not touch the rotating part of the motor
during operation.

Bodily injury could otherwise result.

Do not touch or get close to the terminal and
the connector while the device is powered up.

@ Electric shock could otherwise resullt.

Do not unplug the terminal and the connector
while the device is powered up.

@ Electric shock could otherwise result.

A\ Caution

Please read the User Manual carefully before
installation, operation, maintenance or
inspection, and perform these tasks according
to the instructions.

Electric shock, injury or fire could
otherwise result.

Do not use the amplifier or the motor outside
their specifications.

A

Electric shock, injury or damage to
the device could otherwise result.

Do not use the defective, damaged and burnt
amplifier or the motor.

A Injury or fire could otherwise result.

Use the amplifier and motor together in the
specified combination.

A Fire or damage to the device could
otherwise result.

Be careful of the high temperatures generated
by the amplifier/motor and the peripherals.

A Burn could otherwise result.

Open the box only after checking its top and
bottom location.

A Bodily injury could otherwise result.




Safety Precautions

[Make sure to follow.]

A\ Caution

Verify that the products correspond to the
order sheet/packing list.

If the wrong product is installed, injury or
damage could result.

A Injury or damage could result.

Do not impress static electricity, the high
voltage, etc. to the cable for encoders of
the servo motor.

A

Damage to the device could
otherwise result.

Do not measure the insulation resistance and
the pressure resistance.

Damage to the device could
otherwise result.

Wiring should follow electric equipment
technical standards and indoor wiring
regulations.

An electrical short or fire could
otherwise result.

Wiring connections must be secure.

A

Motor interruption or bodily injury
could otherwise result.

Keep static electricity and high voltage away
from the encoder terminals of the motor.

Damage to the device could
otherwise result.

Do not place heavy objects on top of it or
stand on the device.

n Bodily injury could otherwise resullt.

Do not obstruct the air intake and exhaust
vents, and keep them free of debris and
foreign matter.

A Fire could otherwise result.

Make sure the mounting orientation is correct.

Fire or damage to the device could
otherwise result.

Put the distance according to the manual in
the array in the control board of the servo
amplifier.

Damage to the device could
otherwise result.

Do not subject the device to excessive shock
or vibration.

Damage to the device could
otherwise result.

Secure the device against falling, overturning,
or shifting inadvertently during installation.

A Use the hardware supplied with the
motor (if applicable).

Do not expose the device to water, corrosive
or flammable gases, or any flammable
material.

Fire or damage to the device could
otherwise result.

Install the device on a metal or other
non-flammable support.

A Fire could otherwise result.




Safety Precautions

[Make sure to follow.]

A\ Caution

There is no safeguard on the motor. Use an
over-voltage safeguard, short-circuit breaker,
overheating safeguard, and emergency stop
to ensure safe operation.

A Injury or fire could otherwise resullt.

Do not touch the radiation fin of the amplifier,
the regenerative resistor, or the motor while
the device is powered up, or immediately after
switching the power off, as these parts
generate excessive heat.

A Burn could otherwise resullt.

In the case of any irregular operation, stop the
device immediately.

Electric shock, injury or fire could
otherwise result.

Do not perform extensive adjustments to the
device as they may result in unstable
operation.

A Bodily injury could otherwise resullt.

Trial runs should be performed with the motor
in a fixed position, separated from the
mechanism. After verifying successful
operation, install the motor on the mechanism.

A Bodily injury could otherwise resullt.

The securing brake is not to be used as a
safety stop for the mechanism. Install a safety
stop device on the mechanism.

A Bodily injury could otherwise resullt.

In the case of an alarm, first remove the cause
of the alarm, and then verify safety. Next, reset
the alarm and restart the device.

A Bodily injury could otherwise resullt.

Make sure the input power supply voltage is in
or less than the specification range.
Damage to the device could
otherwise result

Avoid getting close to the device, as a
momentary power outage could cause it to
suddenly restart (although it is designed to be
safe even in the case of a sudden restart).

A Bodily injury could otherwise resullt.

Standard specification servo amplifiers have a
dynamic brake resistor. Do not rotate the
motor continuously from the outside when the
amplifier is not powered on, because the
dynamic brake resistor will heat up, and can
be dangerous.

A Fire or burn could otherwise result.

Be careful during maintenance and inspection,
as the body of the amplifier becomes hot.

A Burn could otherwise result.

It is recommended to replace the electrolytic
capacitors in the amplifier after 5 years, if used
at an average temperature of 40°C year round.

Damage to the device could
otherwise result.




Safety Precautions

[Make sure to follow.]

A\ Caution

Please contact your distributor or sales office if
repairs are necessary.

Disassembly could render the device
inoperative.

Damage to the device could
otherwise result.

Make sure the device does not fall, overturn,
or move inadvertently during transportation.

A Bodily injury could otherwise resullt.

Do not hold the device by the cables or the
shaft while handling it.

A

Damage to the device or bodily injury
could otherwise result.

If the amplifier or the motor is no longer in use,
it should be discarded as industrial waste.

A

() Prohibited

Do not store the device where it could be
exposed to rain, water, toxic gases or other
liquids.

Damage to the device could
otherwise result.

The built-in brake is intended to secure the

motor; do not use it for regular control.

Damage to the brake could otherwise result.

® Damage to the device could
otherwise result.

Do not overhaul the device.

Q

Fire or electric shock could otherwise
result.

Do not remove the nameplate cover attached
to the device.

N




Safety Precautions

[Make sure to follow.]

@ Vvandatory

Avoid direct sunlight and keep it by
temperature and humidity within the range of
the specification. {—20°C to+65°C, below
90% RH (non-condensing)}.

Please contact our office if the amplifier is to
be stored for a period of 3 years or longer.
The capacity of the electrolytic capacitors
decreases during long-term storage, and
could cause damage to the device.
c Damage to the device could
otherwise result.

Install an external emergency stop circuit and
enable it to stop the device and cut off the
power supply immediately. Install an external
protective circuit to the amplifier to cut off the
power from the main circuit in the case of an
alarm.

Motor interruption, bodily injury, burnout, fire
and secondary damages could otherwise
result.

Operate within the specified temperature and
humidity range
Amplifier:

Temperature 0°C to 55°C,

Humidity below 90% RH(non-condensing).
Motor:

Temperature 0°C to 40°C,

Humidity below 90%RH(non-condensing).

a Burnout or damage to the device
could otherwise result.

Follow the directions written on the outside
box. Excess stacking could result in collapse.

a Bodily injury could otherwise resullt.

The motor angling bolts are used for
transporting the motor. Do not use them for
transporting the machinery, etc.
0 Damage to the device or bodily
injury could otherwise result.
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1.Prior to Use [Product verification]

B Verify the followings when the product arrives. If you find any discrepancy, contact your
distributor or sales office.

@ Verify that the model number of the servo motor or servo amplifier is the same as ordered.
(The model number is located on the main name plate, following the word “MODEL".)

@ Make sure) that there is no problem on externals of the servo motor and the servo amplifier.

@ Verify that there are no loose screws on the servo motor or servo amplifier.

Servo motor

Servo motor main nameplate

AC SERVO SYSTEMS R

MODEL R2AA06020FCPOOM
60W AC200V 0.53A N Model No
3000min™ 3¢ —= CLF IP40

SER N0.090206001 < 2002 _
SANYO DENKI X\ Serial No

Servo amplifier Servo amp main nameplate

SANMOTION R

AC SERVO SYSTEMS

MODEL RSTAT0AAO3EO1POQ
INPUT

N Model No.

OUTPUT

SER No0.0505120600

c E c“is\\ Serial No

=
B =
—

Interpretation of the serial number
Month (2 digits) + Year (2 digits) + Day (2 digits)+
Serial number (4 digits) + Revision ("A" is abbreviated)

1—1



1.Prior to Use

[Servo motor model number]

Interpretation of servo motor model number

R|[2]|AA||[06][020][F||c|[P||oo] M A
' |
. Gear identification
R-series
A---Type A1/3
|
Additional specification
Motor type identification
2: Medium inertia M- -CE mark + UL supported
0- - -With decelerator
/Without standards
Specification None- - - Without decelerator
identification /Without standards
00- - Standard product
01- -With Oil seal
Voltage, Motor form
A---200V, A--Standard flange Encoder type
E---100V, A--Standard flange P- - -Battery backup method absolute encoder [PA035C]
H- - - Absolute encoder for incremental system [PAO35S] A
Flange angle Rated output Maximum rotation securing brake
dimensions 003- - -30W 020- - -200W speed X---No brake
04---40,42mm 005- - -50W 040- - -400W F- - -6000min™ B---90 V brake
06- - -60mm 008- - -80W 075- - - 750W G- 24V brak
010- - -100W raxe
08---80,86mm

B Encoder specifications

Type Within 1 rotation Multiple rotation Notes
PA035C 131072(17bit) 65536(16hit) Battery backup method absolute encoder
PA035S 131072(17bit) - Absolute encoder for incremental system A

To the customers using “Absolute encoder for incremental system”;
See the parameter set values for your servo amplifier in the table below and make sure to use them.

General parameter

Group Page Symbol Name Setting value contents
c 00 ABS/INCSYS | Position detection system choice 00:_Absolute Absolute system
C 08 ECLRFUNC | Absolute Encoder Clear Function Selection 01:_Status Clear Only Encoder Status




1.Prior to Use

[Servo motor model number]

B Interpretation of servo motor model number
q][1][aAllo 6] |o 2 0] o] [c] P[00
Specificati
: id[()e?](t:ilfilggtilgrr: Additional specification identification
Q-series 00 - - Standard E- - CE mark supported
product
U- -UL supported
M- -CE mark + UL supported
Motor type
LLow |‘nert|.a - Encoder type A
2: Medium inertia S- - -Wire-saving incremental encoder
3: High inertia [PP031/PP038/PP062]
D- - - Absolute encoder with incremental output
[PAO35M]
] P- - -Battery backup method absolute encoder Gear identification
[PAO35C]
Voltage W:- - - Absolute encoder without battery A---Type A1/3
AA- - 200V [RAO62C]
]
EA---100V .
securing brake
Rated output X+ *No brake
003---30W | 050---500W | 350 - -3.5kW B---90 V brake
Flange angle dimensions 005---50W | 075:--750W | 450---4.5kW C: 24V brake
04---40,.42mm 10- - -100mm 006- - -60W 100- - -1.0kW 550- - -5.5kW Maximum rotation Speed
05- - -54mm 12---120mm L4 .
010---100W | 150---1.5kW | 700---7.0kwW S---1000min H- - -3000/3500min
06---60mm | 13---130mm 020---200W | 200---2.0kW | 11K---11kW M- - - 1500min’ L - - -3000min™
07 -7omm___ 16 A60MM | | 030-+-300W | 250---25KW | 15K---15KW | | B---2000min* | D---4500/5000min’*
08--+80.86mm | 22---220mm 040+ --400W | 300--+3.0KW | 20K- - -20kW R- - - 2500min™ F- - -6000min™
B Encoder specifications
= Incremental encoder
Type Resolution Flange angle dimensions Notes
PP031 8000/8192 P/R 40mm Min Wire-saving incremental encoder
PP038 4096~25000 P/R 42mm Min Wire-saving incremental encoder
PP062 8000/8192/20000/32768/40000 P/R 72mm Min Wire-saving incremental encoder
- Absolute encoder
Type Within 1 rotation Multiple rotation Notes
PA035C 131072(17bit) 65536(16hit) Battery backup method absolute encoder
PAO35M 8192(13hit) - Absolute encoder with incremental output A
RA062C 131072(17hit) 8192(13hit) Absolute encoder without battery

To the customers using “Battery backup method absolute encoder” with incremental system;

See the parameter set values for your servo amplifier in the table below and make sure to use them.
General parameter

Group Page Symbol Name Setting value Contents
C 00 ABS/INCSYS | Position detection system choice 01:_Incremental Absolute system
c 08 | ECLRFUNC égie(g;(t)?] Encoder Clear Function | 1. grays Clear Only Encoder Status




1. Prior to Use

[Servo amplifier model number]

B Interpretation of servo amplifier model number (Abbreviated number)

Motor type

A- - -rotary motor

Amplifier description
01---15A 05---50A
02---25A 10---100A
03---30A

O 1 ! Interface type of encoder
L- - -Generic output: NPN(Sink) output

Interface type : CANopen I/F

* AC400V input type is support standard I/F AND CANopen I/F.
Encoder type
+ Wire-saving incremental encoder

- Battery backup method absolute encoder

U- - -Generic output: PNP(Source) output
Interface type : CANopen I/F
* AC400V input type is support standard I/F AND CANopen I/F.
Encoder type

+ Wire-saving incremental encoder

- Battery backup method absolute encoder

General output : PNP (Source) output :
External power supply DC24V is taken in as common power supply, and
DC24YV is outputted when a general-purpose output turns on.

[AC200/AC100 input type]
Power input, power part details Model numbers by amplifier capacity
Input voltage Regenerative 15A---RS1001 L
Main Control resistor DB 30A---RS1003 50A---RS1LI05
W L A
Built-in
W/O M B
AC200V AC200V
w A L
W/O B M
o W N -
Built-in
W/O P -
AC100V AC100V
W E -
W/O F -
- W J J
AC200V DC24V —
Built-in w K K
[AC400V input type]
Power input, power part details Model numbers by amplifier capacity
25A---RS1002
Input voltage Regenerative DB 50A- - -RS10I05 _
Main Control resistor 100A---RS10110
AC400V | DC24V — W € -
W/O D -

D e
7z

/  NPN(SIink) output

/NPN (Sink) output and PNP (Source) output

Please refer to the right figure.

NPN (Sink) output and PNP (Source) output are the names of
the general-purpose output circuit system of servo amplifier.
PNP (Source) output was added from August,

2008 to NPN (Sink) output old standard type.

OUT-PWR

g g




1. Prior to Use

[Servo amplifier model number]

s

-

Refer to Chapters 5 and 6 for how to set parameters which have been set at
the time of shipment.

~

(&

The design order is noted by alphabetical characters at the end of the Lot
Number on the name plate.

- Single-phase / 3-phase 200V class

B Motor setting and Encoder type of abbreviated model numbers

Servo amplifier model number

Generic output:

Generic output:

Servo motor model

Encoder

NPN (Sink) output PNP (Source) output number
RS1AO01AL RS1A01AU PS0B03003D Standard I/F such as a wire-saving incremental
RS1A03AL RS1A03AU P50B07040D encoder or Battery backup method absolute encoder
RS1A05AL RS1A05AU P50B08075D 2000P/R

- 3-phase 400V class
Servo amplifier model number
- - - - Servo motor model
Generic output: Generic output: number Encoder

NPN (Sink) output | PNP (Source) output
RS1A02AL RS1A02AU Q2CA08050H Standard I/F such as a wire-saving incremental
RS1A05AL RS1A05AU Q2CA13200H encoder or Battery backup method absolute encoder
RS1A10AL RS1A10AU Q2CA18450H 2000P/R

A : Depends on input power voltage, regeneration resistance and dynamic brake resistance.
In case of 200VAC input voltage, A, B, L and M will be filled in.
In case of 100VAC input voltage, E, F, N and P will be filled in. (However, there are only
RS1A01, RS1A03.)

General output : PNP (Source) output :
External power supply DC24V is taken in as common power supply, and
DC24V is outputted when a general-purpose output turns on.




1.Prior to Use

[Servo amplifier part names]

M Single-phase / 3-phase 200V class(Control Power AC200V Input Type)
[RS1O01AL /RS1O03AL /RS1001AU /RS10O03AU ]

_ - Setup software communication connector

Parts inside the cover (Same for all capacity amplifiers)

-

- PC
Battery space = Cover open SANMOTION
Battery connector  — II IAC SERVO SYSTEMS R
- SANYODENKI RS1AO3AL |
8 ™ h ..
Switch for < Analog monitor ﬁ» - = = = — = Digit 7-segment LED
Node-ID number — Lf_ _ connector -
p— CANopen
” — = Ocrianee Opower) _ _ _ _ Control power status LED (POWER, green)
- RUN (IO]
Main power supply LED (CHARGE - Red) q% cNg
ERR |0
Control power, main power supply ~ aN _ _ _ _  CANopen I/F connector( RJ45)
input connector o
CNA MSTB2.5/5-GF-5.08
(Phoenix Contact Co. Ltd.) J
S 2
External regenerative resistor, DC =
reactor connector D § Connector for upper device input/output signals
CNB IC2.5/6-GF-5.08 = f=|==-=-=-q N
(Phoenix Contact Co. Ltd.)/ o 10214-52A2JL (Sumitomo 3M Ltd.)
o
(|
- —
Servo motor power connector S .
CNC  IC2.5/3-GE-5.08 § Er’l‘czoder signal connector
(Phoenix Contact Co. Ltd). ] = 10220-52A2JL (Sumitomo 3M Ltd.)
O =
Protective ground terminal @ - - ) ?@ l:l/ﬁ
[ RS1OJ05AL /RS1LI05AU |
_ — =" Setup software communication connector
== PC
@ SANMOTION
HIAC SERVO SYSTEMS
SANYODENKI| RS1AO5AL
Main power supply LED (CHARGE - Red)  ~ I 5600 - —| = — = —Digit 7-segment LED
~ ~ - - >0
SS
Sso CANopen
~ | S
L (O CHARGE () POWER
Control power, main circuit power = == — — — Control power status LED (POWER, green)
input connector _ o
CNA MSTB25/5-GF-508 [ |~ T~ =====~- o3
(Phoenix Contact Co. Ltd.) o
wy CAN open I/F connector(RJ45)
% =
~
External regenerative resistor, DC o
reactor connector | | _ _ _ _ _ _ _ _ _| -
CNB 1C2.5/6-GF-5.08 g o .
. ] Connector for upper device input/output signals
(Phoenix Contact Co. Ltd.) e R CN1
= 10214-52A2JL (Sumitomo 3M Ltd.)
[}
Servo motor power connector &3
CNC IC25/3-GF-5.08 | = === === - -\ = _
(Phoenix Contact Co. Ltd.) 5 Encoder signal connector
______ CN2
% 10220-52A2JL (Sumitomo 3M Ltd.)
Protective ground terminal €@ = _R_ —E@ @ l:l/ﬁ




1.Prior to Use

[Servo amplifier part names]

M Single-phase / 3-phase 200V class(Control Power DC24V Input Type)
[RS1O01AL /RS1MO03AL /RS1001AU /RS1003AU ]

Parts inside the cover (Same for all capacity amplifiers)

Setup software communication connector
--- PC

-
-
-

SANMOTION

' - j = E Cover open R
_ - II AC SERVO SYSTEMS
1 (-] SANYODENKI| | RS1J03AL
RS Analog monitor %Z ——————— Digit 7-segment LED
connector
e
. . €ANopen
—— (O CHARGE QO PowER
” - = ——— Control power status LED (POWER, green)
_-=" Al @ L RUN
Main power supply LED (CHARGE - Red) T114@lig E N3
S @ i ERR
Main power supply input ~ (; g ™ CANopen I/F connector( RJ45)
regenerative resistor connector = = = =1t 5 % ﬁ
CNA IC2.5/7-GF-5.08 ret ||(@L ||
(Phoenix Contact Co. Ltd.) / re2||(@
; ol © [Te,
Control power supply input connector A\ I
CNB MSTB2.5/2-GF-5.08 % © Y gc;ggector for upper device inputfoutput signals
(Phoenix Contact Co. Ltd.) = == -- - i
o=l =" 10214-52A2JL (Sumitomo 3M Ltd.)
z @
- o
Servo motor power connector | @ o I =
CNC IC2.5/3-GF-5.08 wl\@L i 3 Encoder signal connector
(Ph 'C.t t C L.td) - — - =IOk T CN2
oenix Contact Co. Ltd. o =
J 2 [ == 10220-52A2JL (Sumitomo 3M Ltd.)
] o o
Protective ground terminal = @) = — — + — — _@ I—,/ﬁ
[ RSl|:|O5AL / RS].DOSAU] _ — Setup software communication connector
=" PC
@ SANMOTION
H| AC SERVO SYSTEMS
SANYODENKI| RS1J05AL
Main power supply LED (CHARGE - Red)  ~|o - QUDDUU = = = = = =Digit 7-segment LED
~ ~
~ ~
S~ CANopen

Main power supply input
regenerative resistor connector
CNA 1C2.5/7-GF-5.08

(Phoenix Contact Co. Ltd.)

Control power supply input connector 7
CNB MSTB2.5/2-GF-5.08
(Phoenix Contact Co. Ltd.)

-

Servo motor power connector h
CNC

(Phoenix Contact Co. Ltd.)

-

Protective ground terminal €&

IC2.5/3-GF-5.08 |= 4+ = = = =

<
Ocraree ORIWERL _ _ _ Control power status LED (POWER, green)

CAN open I/F connector(RJ45)

CN

B it

2o] B [Fun]

(- Connector for upper device input/output signals
CN1

10214-52A2JL (Sumitomo 3M Ltd.)

(" Encoder signal connector
CN2

10220-52A2JL (Sumitomo 3M Ltd.)

1
1
1
|
I
c <:§
o[@9 Qo
og]]\‘.—’/[f;o oﬂ

> ok
=




1.Prior to Use

[Servo amplifier part names]

M 3-phase 400V class

[RS1O002AL / RS1O05AL / RS1002AU / RS1L05AU
/ L‘} ](‘} N
SAMOTION Dl
ISANYODENKI| RS1C02AL
gi —_——m——_—————— Digit 7-segment LED
€ANopen
Main power supply LED (CHARGE - Red) - — — — — - = = = OonarcE OPOWER = = = = = = — Control power status LED (POWER, green)
5
Main power supply input L W = = = === CAN open I/F connector(RJ45)
regenerative resistor connector [E o
CNA GIC2.5/7-GF-7.62 —
(Phoenix Contact Co. Ltd.) | B ——— Setup software communication connector
! PC
=
=)
. N
Control power supply input connector = Connector for upper device input/output signals
CNB MSTB2.5/2-GF-5.08 = L __lcn
(Phoenix Contact Co. Ltd) [~~~ 7=~ i 10250-52A2JL (Sumitomo 3M Ltd)
]
=N
Servo motor power connector A 2
CNC GIC25/3-GE-762 |- === = = M . Encoder signal connector
(Phoenix Contact Co. Ltd.) UIF= = --- CN2 -
7 ® = 10220-52A2JL (Sumitomo 3M Ltd)

Protective ground terminal @)= = = —

[RS1IO10AL / RS1O10AU]

Main power supply LED
(CHARGE - Red)

Main power input

terminal

u

t

SANMOT

|AC SERVO SYSTEMS

ION

ISANYODENKI| RS1C10AL

(O CHARGE

Terminal for
reaeneration resistor -
Control power supply input connector
CNB MSTB2.5/2-GF-5.08

(Phoenix Contact Co. Ltd.)

RUN |0

@ T

ERR |l

&

CANopen

Digit 7-segment LED

(O POWER

— — Control power status LED (POWER, green)

CAN open I/F connector(RJ45)

Setup software communication connector
-=PC

— —(" Connector for upper device input/output signals
CN1
10250-52A2JL  (Sumitomo 3M Ltd)

CN1

E@Moﬂw—@oulr

Encoder signal connector
CN2
10220-52A2JL (Sumitomo 3M Ltd)

CN2

[o




1. Prior to Use [Servo motor part names]

B Lead wire types

Q10A04000A0O
Q1O0A06000A0OC
Q1AA07000ADOQ
Q20A04000A0C
Q200A05000A0¢
Q20A070O00AOC Frame Encoder
Q2AA08000A0OC !

R20A04000A0O i

R20A06000A0OG

R2AA08000A0OC Shaft  — — — — — _[

Flange y;

Servo motor power line Encoder cable

B Cannon plug type

Q1AA10000A0C
Q1AA12000A0OO
Q1AA13000A0C
Q1AA18000A0OO
Q2AA10000A0O
Q2AA13000A0OO
Q2AA18000A0O —
Q2AA22000A0C

Frame Encoder

— T

Shaft — === -

Q2CA08000AOC
Q2CA10000A0C |
Q2CA13000A0C
Q2CA18000A0OC
Q2CA22000A0C

= =

Encoder connector

Flange

Servo motor power line connector



[Installation]

(@  Servoamplifier <= 2-1]
\I Mounting direction and location -~ -+ -------- - 2-3\
\IArrangement within the machine - ----------- -~ 2-3\

“ SEIVO MOLOr = ** s rrrrrmrrrareneeraseeeenseas 2_4
\lWaterproofing and dust proofing === 2-5\
\l Protective cover installation = -----------oeee e 2-5\
[MGear installation <~~~ o 2.6
\Ilntegration with the target machinery ---------- 2-6\
[WAllowable bearing load -~~~ <~~~ -~~~ X

\ICabIe installation considerations - === 2-9\




2.

Installation

[Servo amplifier]

B Please note the following points regarding the servo amplifier installation location and

mounting method.

Various precautions &

Installation on or near flammable materials can cause
fire.

Do not place heavy objects or stand on it.

Operate the device within the specified environmental
conditions.

Do not drop the device or subject it to excessive
shock.

The device, which damaged or loading parts have
damaged, should return for repair to the sales office.

Make sure no screws or other conductive or
flammable materials get inside the servo amplifier.

Contact your distributor or sales office when storage of
servo amplifier is an extended period of time (three
years or more as a standard).

The capacity of the electrolytic capacitor decreases by
keeping a long term.

If enclosed in a cabinet @

The temperature inside the cabinet can exceed the external temperature depending on the power
consumption of the device and the size of the cabinet. Consider the cabinet size, cooling, and placement, and
make sure the temperature around the servo amplifier does not exceed 55°C. For longevity and reliability
purposes it is recommended to keep the temperature below 40°C.

If there is a vibration source nearby @

Protect the servo amplifier from vibration by installing it on a base with a shock absorber.

If there is a heat generator nearby @

If the ambient temperature may increase due to convection or radiation, make sure the temperature near the

servo amplifier does not exceed 55°C.

If corrosive gas is present ®

Long-term use may cause contact failure on the connectors and connecting parts.
Never use the device where it may be exposed to corrosive gas.




2. Installation

[Servo amplifier]
If explosive or combustible gas is present ®

Never use the device where explosive or combustible gas is present. The device’s relays and contacts,
regenerative resistors and other parts can arc (spark) and can cause fire or explosion.

If dust or oil mist is present&

The device cannot be used where dust or oil mist is present. If dust or oil mist accumulates on the device, it
can cause insulation deterioration or leakage between the conductive parts, and damage the servo amplifier.

If a large noise source is present@

If inductive noise enters the input signals or the power circuit, it can cause a malfunction. If there is a
possibility of noise, inspect the line wiring and take appropriate noise prevention measures. A noise filter
should be installed to protect the servo amplifier.




2. Installation [Servo amplifier]

B Mounting direction and location

Rear-mounting , Front-mounting
Front panel mounting
- hardware
~a ﬁ
| M4 =
D) Henmil - Hreroar P

e
e

©
[.]
®

000000

| |

M4 N —
L] U ﬁ Ventilation

For metal fittings for front/rear mounting, refer to options (compatible with PY2 mounting).

B Arrangement within the control machine

@ Leave at least 50 mm space above and below the servo amplifier to ensure unobstructed airflow from the
inside of the servo amplifier and the radiator. If heat gets trapped around the servo amplifier,
use a cooling fan to create airflow.

@ The ambient temperature of servo amplifier should always become 55°C or less.
In addition, in order to secure a long-life and high reliability, we recommend you to use temperature below
40°C.

@ Leave at least 10 mm space on both sides of the servo amplifier to ensure unobstructed airflow from the
heat-sinks on the side and from the inside of the servo ampilifier.

@ If the R-series servo amplifier is installed on its side, make sure that the ambient temperature does not
exceed 50°C, and mount the back panel to a metal plate.
RS1001, RS103, RS105 : 2mm or more of recommendation metal plate thickness
RS1[02, RS1[105, RS1110 : 5mm or more of recommendation metal plate thickness

@ For RS1[103 - RS1005, a cooling fan is attached at the side. Therefore, it is recommended that the servo
amplifier be mounted in an arrangement as shown below.

Side view +
% ﬁ ﬁ f ' At least 50mm
Ean Atleast 50mm *

IIIIIII%

RS1000 RS1000O RsS1000 ‘ LJ
| HEHAN

Front view

SAMOTIoN P RAMOTIN AMonoN P
S T Iy

2]
NG
TT

Servo amplifier

S )

1
000000

Be

EOBESH|
—

S—1,

[cezae
IB=IRIE=NR

28l

;

o G
S =
o ’
] ‘ s
X |
o o—1=2 Ll
> —> > f
! Ventilation Atleast 50mm

Atleast 10mm Atleast 10mm Atleast 10mm Atleast 50mm ‘




2. Installation

[Servo motor]

B Please note the following regarding the installation location and mounting method for the servo

motor.

The servo motor is designed for indoor use. Make sure to Install it indoors.

Do not use the device in locations where the oil seal lip is continuously exposed to oil, or where the
device is exposed to large quantities of water, oil drops, or cutting fluid. The motor is designed to
withstand only small amounts of moisture spray.

Ambient temperature: 0 to 40°C
Storage temperature: -20 to 65°C
Ambient humidity: 20 to 90%

Good ventilation, no corrosive or explosive gases
present.

No dust or dirt accumulation in the environment.
Easy access for inspection and cleaning.

B Mounting method

@ Mounting in several orientations - horizontal, or with the shaft on top or bottom- is acceptable.

@ If the output shaft is used in reduction devices that use grease, oil, or other lubricants, or in mechanisms
exposed to liquids, the motor should be installed in a perfectly horizontal or downward position.
In some models, there is an oil-seal attached to the output shaft. If the shaft is facing upwards and the seal lip
is continuously exposed to oil, oil can enter inside the motor and cause damage, as a result of wear and
degradation of the oil seal. In such cases an oil-seal should be used on the load-side as well. Contact your
distributor or sales office if the device is to be used in such conditions.

@ The motor connector and cable outlet should be installed facing downwards, as nearly vertical as possible.

@ In vertical installation, create a cable trap to prevent oily water from getting into the motor.

Lead wire

Cable trap




2. Installation [Servo motor]

B Waterproofing and dust proofing

@ The protection inside the motor conforms to IEC standards (IEC34-5). However, such protection is
suitable only for short-term use. For regular use, additional sealing measures are required.
Be sure to handle the connector carefully, as damage to the exterior of the connector (painted surface) can
reduce its waterproofing capability.

@ The motor waterproofing is of IPX 7 class level, but still requires careful handling. If the motor is continuously
wet, due to the respiratory effect of the motor, liquid may penetrate inside the motor.

@ Install a protective cover to prevent corrosion of the coating and the sealing material, which can be caused by
certain types of coolants (especially water soluble types).

@ Q1- and Q2-series motors with the canon plugs are only IP67 rated if waterproof connectors and/or conduits
are used on the matching canon connectors.

@® Ql-series motors (with all flange sizes) and Q2-series motors (with the 42mm flange size) not of the canon
plug type are IP40 rated, but IP67 rated waterproofing is also available as an option. Q2-series motors with

flange sizes of 54mm, 76mm and 86mm have P67 rated waterproofing.
R2-series motors have IP67 rated waterproofing, except for shaft passages and cable ends.

B Protective cover installation
@ Install a protective cover (as described below) for motors continuously subjected to liquids.
@ Turn the connectors (lead outlets) downwards within the angle range shown in the picture below.
@ Install the cover on the side where the water or oil would drip.
@ Install the cover at an angle (for runoff), to prevent water or oil from collecting.
@ Make sure that the cable does not get soaked in water or oil.
@ Create a sag in the cable outside the cover, to make sure water or oil does not penetrate to the motor.

@ Ifitis not possible to install the connectors (lead outlets) facing downwards, create a sag in the cable to prevent
water or oil from entering the motor.

Seal with sheet-packing, etc.

N \
,F/)///\: Cover
S A AJ

Water (oil) collector



2. Installation [Servo motor]

B Gear installation

@ The oil level of the gear box should be below the oil seal lip, for a slight spraying effect on the lip.

@ Create a hole to prevent pressure build-up inside the gear box, as pressure can cause water or oil to
penetrate the oil seal and enter inside the motor.

@ If the motor is used with the shaft facing upwards, an oil seal should be used on the opposite side of the
mechanism as well. In addition, install a drain to expel the water or oil that may penetrate through this oil

seal.
Gear

/

Shaft outer_l—‘
————l——— Motor
|_

Oil level Lt

Oil seal lip

B Integration with the target machinery

@ Refer to the drawing below for correct centering of the motor shaft and the target machinery. Please note when
using a rigid coupling that even a slight mistake in centering can damage the output shaft.

Measured at all 4 locations, the difference __ { _______ 3

between the maximum and the minimum
should not exceed 3/100mm
(coupling rotates jointly)

— 1~

P—

———




2. Installation

@ Do not subject the motor shaft to shock, as the precision encoder is directly connected to it.

[Servo motor]

If it

is absolutely necessary to hit the motor for position adjustment or other reasons, use a rubber or
plastic hammer and hit the front flange area.

— &

@ If mounting to a mac}:uine, create enough mounting holes for smooth coupling of the mot

rabbet.

7

<{—

The mounting surface should be flat, otherwise damage to the shaft or the load may occur.

lange

@ Use the screw at the end of the shaft for installing parts such as the gear, pulley, or coupling, to
avoid shock.

=

=

Pulley

Bolt

AN\

Patch

N\

)

@H@
AN

Pulley

i

@ Tapered motor shafts transmit the torque via the tapered surface. Make sure the key fits without
ratting. The tapered surface contact should be no less than 70%.

@ Use a special tool for removing the gear, pulley, etc.

1.1
T =)

Removal tool

:

-

—
i

Taper

i



2. Installation

[Servo motor]

B Allowable bearing load

@ The table below shows the allowable bearing load of the servo motors. Do not apply excessive thrust load
or radial load. In case of belt driving, make sure that the shaft converted value of belt tension does not
exceed the allowable values shown below. The thrust load and radial load tolerance values assume

individual application to the shaft.

The radial load tolerance value is
the maximum load that can be
applied at the point measured 1/3 of
the distance from the tip of the
output shatft.

, LR
|
' i
LIR/31 . [
— i
Thrust load o

F direction

F1 direction <::| ﬁ | J
Radial load Fr
[ AC200V input type ]
Assembly Operation
Model Radial load (N)s Thrust load (N) Radial load (N) Thrust load (N)
Fr F direction F1 direction Fr F direction F1 direction

Q1JA04003 98 18 18 49 29 29
Q1CJA04005 150 98 98 98 29 29
Q1JA04010 150 98 98 98 29 29
Q1JA06020 390 200 200 200 18 18
Q1AA06040 390 200 200 250 98 98
Q1AA07075 590 390 390 340 200 200
Q1AA10100 980 290 290 690 200 200
Q1AA10150 980 290 290 690 200 200

ol Q1AA10200 980 290 290 690 200 200
Q1AA10250 980 290 290 690 200 200
Q1AA12100 980 290 290 690 290 290
Q1AA12200 980 290 290 690 290 290
Q1AA12300 980 290 290 690 290 290
Q1AA13300 2000 390 390 980 390 390
Q1AA13400 2000 390 390 1200 390 390
Q1AA13500 2000 390 390 1200 390 390
Q1AA18450 2300 1900 1900 1500 490 490
Q1AA18750 3900 2000 2000 1800 590 590
2JA04006 150 98 98 98 29 29
2[JA04010 150 98 98 98 29 29
Q2[JA05005 200 200 150 150 18 18
2[JA05010 200 200 150 150 78 78
2[JA05020 250 200 150 200 18 18
(2[JA07020 250 490 200 200 98 98
Q2AA07030 250 490 200 200 98 98
Q2AA07040 250 490 200 250 98 98
Q2AA07050 250 490 200 250 98 98

02 02AA08050 590 780 290 340 200 200
Q2AA08075 590 780 290 340 200 200
Q2AA08100 590 780 290 340 200 200
Q2AA10100 980 290 290 690 200 200
(Q2AA10150 980 290 290 690 200 200
Q2AA13050 1700 1300 1300 490 290 290
(02AA13100 1700 1300 1300 690 290 290
Q2AA13150 1700 1300 1300 690 290 290
(02AA13200 1700 1300 1300 690 290 290
02AA18200 2300 1900 1900 1500 490 490




2. Installation

[Servo motor]

Assembly Operation
Model Radial load (N)s Thrust load (N) Radial load (N) Thrust load (N)
Fr F direction F1 direction Fr F direction F1 direction
02AA22350 2300 1900 1900 1500 490 490
02AA22450 2300 1900 1900 1500 490 490
W2 Q2AA22550 3900 2000 2000 1800 590 590
02AA22700 3900 2000 2000 2500 1100 1100
02AA2211K 3900 2000 2000 2700 1500 1500
Q2AA2215K 3900 2000 2000 2300 1500 1500
R2[JA04003F 98 78 18 49 29 29
R2[JA04005F 150 98 98 98 29 29
R2EA04008F 150 98 98 98 29 29
R2AA04010F 150 98 98 98 29 29
RO R2JA06010F 150 98 98 98 29 29
R2[JA06020F 390 200 200 200 68 68
R2AA08020F 390 200 200 200 98 98
R2AA06040F 390 200 200 250 68 68
R2AA08040F 390 200 200 250 98 98
R2AA08075F 590 390 390 340 200 200
[ AC400V input type ]
Assembly Operation
Model Radial load (N)s Thrust load (N) Radial load (N) Thrust load (N)
Fr F direction F1 direction Fr F direction F1 direction
Q2CA08050H 590 780 290 340 200 200
Q2CA10100H 980 290 290 690 200 200
Q2CA13150H 1700 1300 1300 690 290 290
2 Q2CA13200H 2300 1900 1900 1500 490 490
Q2CA18350H 2300 1900 1900 1500 490 490
Q2CA18450H 2300 1900 1900 1500 490 490
Q2CA22550H 3900 2000 2000 1800 590 590
Q2CA22700H 3900 2000 2000 2500 1100 1100

Bl Cable installation considerations

@ Make sure that no stress is applied to the cable and that it is undamaged.

@ |If the servo motor is installed in a moving location, make sure that no excessive stress is applied
to the cable, by allowing a large bending radius.

@ Avoid pulling the cable over sharp objects such as cutting scrap that can damage its exterior.
Make sure the cable is not touching any machinery, and that it is out of the path of people and
machines.

@ Prevent bending or additional weight stress on the cable connection by clamping the cable to the
machinery.
In applications where the motor or the cable is moving using a cable bear, the bending radius
should be based on the required cable-life and the type of cable used.

@ Install the cables of moving parts in a manner that permits easy regular replacement.
Consult with your distributor or sales office for recommendations, if you use cables for moving
parts.



[Wiring]

“ Packaged Wiring Diagram (AC200V) - =« ==« xxxorororereseeeaeaeae e . 3_1‘
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3. Wiring

[Packaged Wiring Diagram (AC200V) RS1[101/RS1[103]

| Packaged wiring diagram (Control Power AC200V input type)

\
\ \\

“Protective grounding |
giounding | \

Circuit breaker |
Will cut off the power to |
protect the power line in |
case of an over current or |
significant leakage current. |
Refer to page 3-32 for the |
recommended items. I

|
|

Noise filter |

Used to protect the power |
line from external noise |
and from the noise |
generated by the servo |
amplifier. Refer to page 3-32 |
for the recommended items. I
|

|

contacts
Switches the main circuit
Power ON / OFF; require
installation of a surge
protector. Refer to page
3-32 for the recommended
items.

Create the protective circuit.
Refer to page 3-10. 3-12 for
details of protective circuit.

=
|
———
I DC reactor —I
| Remove the short bar between DL1-DL2
| and connect this here, when needed for : %@ENVMngON R
\ | high frequency waves. |
\Fm——= \_\ __________ SANYO DENKI RSTAO3AL
_________ |
\ \ I CNA | B
\ \I_ connector plug | ’
-————5————
\ \ \\ ANopen
\\ \\ —\\— (O CHARGE O POWER
([D 0
0 =
Ot
% AN
W)

O]

0SISa.IUOIRIBUSNAY

[}

o
=
N

Setup software - R-Setup

Connected with PC using RS232C communication

(=
]

: CANopen I/F
| connector

I CN1 connector |
/| plug / housing |

lfo) ol =T lee

noZo

——7

5
F\[

| CNC Connector plug _]i

Power source for brake

3-1

Model number of input/output connector
plug/housing

CNA connector plug

MSTB2.5/5-STF-5.08
Phoenix Contact

CNC connector plug

IC2.5/3-STF-5.08
Phoenix Contact

CN1 connector plug

10114-3000PE
SUMITOMO 3M Ltd.

CN1 connector housing

10314-52A0-008
SUMITOMO 3M Ltd.

CN2 connector plug

10120-3000PE
SUMITOMO 3M Ltd.

CN2 connector housing

10320-52A0-008
SUMITOMO 3M Ltd.

CN3,4 connector

RJ-45 modular
connector

PC connector
plug/housing
(amplifier side)

3240-12P-TO-C
HIROSE Electric Co.,
Ltd.

PC connector plug
(PC side)

HDEB-9S
HIROSE Electric Co.,
Ltd.

PC connector case
(PC side)

GM-9L
HIROSE Electric Co.,
Ltd.

Communication cable for R-Setup

DENKI.

RS232C can be purchased at SANYO



3. Wiring

[Packaged Wiring Diagram (AC200V) RS1[101/RS1[103]

B Packaged wiring diagram (Control Power DC24V input type)

|  Circuit breaker |
| Will cut off the power to |
| protect the power line in |
| case of an over current or |
| significant leakage current. |
| Refer to page 3-32 for the |
| recommended items. |
| |
| |
| |

| Noise filter |
| Used to protect the power |
| line from external noise |
| and from the noise |
| generated by the servo |
| amplifier. Refer to page 3-32 |
| for the recommended items. |
| |
| |

|

i_ Electromagnetic

| contacts

| Switches the main circuit

| Power ON / OFF; require

| installation of a surge

| protector. Refer to page

| 3-32 for the recommended
I items.

| Create the protective circuit.
| Referto page 3-10, 3-12 for
I details of protective circuit.

|
|
|

\
S
Protective groundin
grounding |

| CNC Connector plug _]i

Setup software - R-Setup

(=
]

—_—— e ————

| CANopen IIF |
|L connector I

\
\
\
\ SANMOTION R
I __________ —I AC SERVO SYSTEMS
\ | CNA
\ I |[sanvopEnk] | RS1J03AL
\ | connector plug |
I \ e T o
\ \ o | U
E \ o CNB I
\\ : Control power |‘\ CANopen
&) \ | DC24V+10% || —
\ _! \ (O cHARGE QO POWER
\ T \WCNA@L
il(]) T||(@L]\ E o3
() s|[{@ ERR
@ R||(@L|(]
L) o|/(@
i1 p||(®
@ re1||(®
@ rB2||(®
7 \ L] o él
5 \ |
: —  |eEe] ‘[l]
=Y = |2av ﬂ
S — )
3 nD — ov||§ U
% &-
] B
O}
©
@ [T
[}

Power source for brake

3-2

Connected with PC using RS232C communication

Model number of input/output connector
plug/housing

CNA connector plug

1C2.5/7-STF-5.08
Phoenix Contact

CNB connector plug

MSTB2.5/2-STF-5.08
1C2.5/3-STF-5.08

CNC connector plug

1C2.5/3-STF-5.08
Phoenix Contact

CN1 connector plug

10114-3000PE
SUMITOMO 3M Ltd.

CN1 connector housing

10314-52A0-008
SUMITOMO 3M Ltd.

CN2 connector plug

10120-3000PE
SUMITOMO 3M Ltd.

CN2 connector housing

10320-52A0-008
SUMITOMO 3M Ltd.

CN3,4 connector

RJ-45 modular
connector

PC connector
plug/housing
(amplifier side)

3240-12P-TO-C
HIROSE Electric Co.,
Ltd.

PC connector plug
(PC side)

HDEB-9S
HIROSE Electric Co.,
Ltd.

PC connector case
(PC side)

GM-9L
HIROSE Electric Co.,
Ltd.

Communication cable for R-Setup
RS232C can be purchased at SANYO

DENKI.




3. Wiring

[Packaged Wiring Diagram (AC200V) RS1[101/RS1[103]

B Packaged wiring diagram

Circuit breaker
Will cut off the power to
protect the power line in
case of an over current or
significant leakage current.
Refer to page 3-32 for the
recommended items.

Noise filter
Used to protect the power
line from external noise
and from the noise
generated by the servo
amplifier. Refer to page 3-32
for the recommended items.

O Electromagnetic

contacts
Switches the main circuit
Power ON / OFF; require
installation of a surge
protector. Refer to page
3-32 for the recommended
items.

Create the protective circuit.
Refer to page 3-11, 3-13 for
details of protective circuit.

circuit

:I Protective 7

(AC100V input type)

DC reactor

and connect this here, when needed for

|
| Remove the short bar between DL1-DL2 :
: high frequency waves. :

____\ ________ .
\ I _________
\ CAN |
\IConnector plug |
‘=
\ \
\ \
\\ \
\ \_
\
©
©
W)
@

bisisaiuopeisuabay]

o

SANMOTION R
IAC SERY/O SYSTEMS
SANYO DENKI RS1AO3AL
8
.,
CANopen
| S—
(O CHARGE (O POWER

T

Setup software - R-Setup

| CANopenl/F
| connector

C

o
mia
o
O |
0
mia
Co
o

]
RO

AV

Power source for brake

3-3

CN2 connecter
plug / housing

[

=

Connected with PC using RS232C communication

Model nhumber of input/output connector
plug/housing

CNA connector plug

MSTB2.5/4-STF-5.08
Phoenix Contact

CNC connector plug

IC2.5/3-STF-5.08
Phoenix Contact

CN1 connector plug

10114-3000PE
SUMITOMO 3M Ltd.

CNL1 connector housing

10314-52A0-008
SUMITOMO 3M Ltd.

CN2 connector plug

10120-3000PE
SUMITOMO 3M Ltd.

CN2 connector housing

10320-52A0-008
SUMITOMO 3M Ltd.

CN3,4 connector

RJ-45 modular
connector

PC connector
plug/housing
(amplifier side)

3240-12P-TO-C
HIROSE Electric Co.,
Ltd.

PC connector plug
(PC side)

HDEB-9S
HIROSE Electric Co.,
Ltd.

PC connector case
(PC side)

GM-9L
HIROSE Electric Co.,
Ltd.

DENKI.

Communication cable for R-Setup
RS232C can be purchased at SANYO




3. Wiring [Packaged Wiring Diagram (AC200V) RS1005]
B Packaged wiring diagram (Control Power AC200V input type)

RJ-45 modular

I_ Do not connect S-phase terminal in the usage of AC200V single phase input. | i'_ - _D_C_r_ez;c_to_r_ - _—I
__________ T~~~ ———bF——————=——=————""1| Remove the short bar between DL1-DL2 I
\ \ | and connect this here, when needed for | Setup software - R-Setup
@ \ \ | high equencywaves. | |
[ rotectve groumdng 1 z \ o pm——_ — ——— = | Connected with PC using RS232C communication
| e — \1 CNA ! | |[SANMOTION
(L - \\ lconnector plug | | [[rCSEROSYSTEUS 1
________ |
I _ar_cu_it_bﬁeeﬁa_j \\ ll ISANYODENKI| RS1AO5AL /E\ || |
| Wil cut off the power to [~ [/ \ A | Jin| \A _
ine in | N i) —_———————————— =
| protect the power line in \ \ \ | o r -
| case of an over current or I \ \\ | | PC connector plug _! Model number of input/output connector
| significant leakage current. \ | Tt T T plug/housing
| Refer to page 3-32 for the | \ N | CANopen | _ - MSTB2.5/5-STF-5.08
| recommended items. I \ \ | I CANopen I/F | CNA connector plug N '
| I \ AN | Ocrarge O POWER I connector I Phoenix Contact
I | \ l an | == IC2.5/3-STF-5.08
l [P o ! % s CNC connector plug Phoenix Contact
—— e ——
® | CN3
@ % |, e d — CNL1 connector plug 10114-3000PE
" Noise filter | an o SUMITOMO 3M Ltd.
| Noise filter - D | " CN1 I
| Used to protect the power i D | o connector | 10314-52A0-008
line f ternal noi ; CN1 tor h i
| e | | Plug / housing | sumoMo
enerated by the servo | — 10120-3000PE
I gmplifier. Re};er to page 3-32 | ;’E ! CN2 connector plug
; I 3 SUMITOMO 3M Ltd.
| for the recommended items. | 2 10320-52A0-008
| 3 _ - N
| I 5 CN2 connector housing SUMITOMO 3M Ltd.
g
(%2}

~1| CN3,4 connector

B = =i

RS232C can be purchased at SANYO
DENKI.

connector
i__EI_ea;)Ea_gFeﬁc_j N PC connector 3240-12P-TO-C
| contacts | plug/housing HIROSE Electric Co.,
| Switches the main circuit I (amplifier side) Ltd.
| Power ON / OFF; require
| installation of a surge I PC connector plug HDEB-9S )
| protector. Refer to page | PC sid HIROSE Electric Co.,
I 3-32 for the recommended | (PC side) Ltd.
items.
| | GM-9L
| Create the protective circuit. I PC annector case HIROSE Electric Co.,
| Refer to page 3-10. 3-12 for | (PC side) Ltd
I details of protective circuit. I -
| L
I | Communication cable for R-Setup
| |

/

e 1 )

—_—_——— e — — R —

ICNCConnecto/r_pIug :

Power source for brake

3-4



3. Wiring

[Packaged Wiring Diagram (AC200V) RS1[105]

B Packaged wiring diagram (Control Power DC24V input type)

| Circuit breaker |
| Wil cut off the power to |
| protect the power line in |
| case of an over current or |
| significant leakage current. |
| Refer to page 3-32 for the |
| recommended items. |
| |
| |
| |

| Noise filter |
| Used to protect the power |
| line from external noise |
| and from the noise |
| generated by the servo |
| amplifier. Refer to page 3-32 |
| for the recommended items. |
| |
| |

|

— N

| Electromagnetic |
| contacts |
| Switches the main circuit l
| Power ON / OFF; require l
| installation of a surge l
| protector. Refer to page I
| 3-32 for the recommended |
I items. |
| Create the protective circuit. I
| Refer to page 3-10, 3-12 for |
I details of protective circuit. I
| |
| |
| |

Wl —\: ______ v _F________________l _______
\ | CNA |
\ | connector | @ SANMOTION
\ I u g I H| AC SERVO SYSTEMS
\\ !___E____,_! $ANYODENKI| RSTJOSAL
\

|

|
Control power | \
DC24V=+10% :

RUN

ERR

1

|

|

|

|

|

A1

|

|
Ve

7
=~

Y

\ QcHarge (O POWER

N \ \ o
\ \ g,
\ ] N
\ I \ CANopen
|
|
L

—z0)

Setup software

- R-Setup

Connected with PC using RS232C communication

1

" CN1 connector _l
/1 plug / housing Jl

o[=~]o| @c:)@@@@@@@

pISISaiuolelauabiay

[}

Tl [ [Fuw

Power source for brake

3-5

Model nhumber of input/output connector
plug/housing

CNA connector plug

1C2.5/7-STF-5.08
Phoenix Contact

CNB connector plug

MSTB2.5/2-STF-5.08
Phoenix Contact

CNC connector plug

1C2.5/3-STF-5.08
Phoenix Contact

CN1 connector plug

CN1 connector housing

10114-3000PE
_SUMITOMO 3M Ltd.

10314-52A0-008
SUMITOMO 3M Ltd.

CN2 connector plug

CN2 connector housing

10120-3000PE
_SUMITOMO 3M Ltd.

10320-52A0-008
SUMITOMO 3M Ltd.

CN3,4 connector

RJ-45 modular
connector

PC connector
plug/housing
(amplifier side)

PC connector plug
(PC side)

PC connector case
(PC side)

3240-12P-TO-C
HIROSE Electric Co.,

HDEB-9S
HIROSE Electric Co.,

HIROSE Electric Co.,
Ltd.

Communication cable for R-Setup
RS232C can be purchased at SANYO

DENKI.




3. Wiring

[Packaged Wiring Diagram (AC400V) RS1[102/RS1[105]

B Packaged wiring diagram

N |
| Protective I
| grounding wire =

Circuit breaker
Will cut off the power to
protect the power line in
case of an over current or

|

|

|

|

| significant leakage current.
|

| recommended items.

|

|

|

|
|
|
|
|
Refer to page 3-33 for the I
|
|
|

Noise filter
Used to protect the power
line from external noise
and from the noise

amplifier. Refer to page 3-33

for the recommended items.

|
|
|
|
| generated by the servo
|
|
|

— N
Electromagnetic

(AC400V input type)

contacts
Switches the main circuit
Power ON / OFF; require
installation of a surge

protector. Refer to page3-33
for the recommended items.

Create the protective circuit.
Refer to page 3-11, 3-13 for
details of protective circuit.

>

Regeneration resistor |
[External] Connect the I
|

[

resistor between RB1-RB2

Set-up software-R-Setup

SANMOTION

L IAC SERVO SYSTEMS J

[SANYODENKI] RS1C02AL

>

)

8

CRNopen

Protective
circuit

(O CHARGE

(O POWER

CN3

AN

onNg

CNT

[

RS232C

connecto

Power source for brake

3-6

|
L~ |
_ -

=

Connected with PC using

communication.

"CANopen IFF |

CN1 connector

plug / housing

O

Model number of input/output connector
plug/housing

CNA connector plug

GIC2.5/7-STF-7.62
Phoenix Contact

CNB connector plug

MSTB2.5/2-STF-5.08
Phoenix Contact

CNC connector plug

GIC2.5/3-STF-7.62
Phoenix Contact

CN1 connector plug

10150-3000PE
SUMITOMO 3M Ltd.

CNL1 connector housing

10350-52A0-008
SUMITOMO 3M Ltd.

CN2 connector plug

10120-3000PE
SUMITOMO 3M Ltd.

CN2 connector housing

10320-52A0-008
SUMITOMO 3M Ltd.

CN3,4 connector

RJ-45 modular
connector

PC connector
plug/housing
(amplifier side)

3240-12P-TO-C
HIROSE Electric Co., Ltd.

PC connector plug HDEB-9S
(PC side) HIROSE Electric Co., Ltd.
PC connector case GM-9L

(PC side)

HIROSE Electric Co., Ltd.

Communication cable for R-Setup RS232C

can be purchased at SANYO DENKI.




3. Wiring

[Packaged Wiring Diagram (AC400V) RS1[110]

B Packaged wiring diagram

— N
Electromagnetic

| Protective |
grounding wire

' Qe
L — — 4

Circuit breaker |
Will cut off the power to |
protect the power line in |
case of an over current or |
significant leakage current. |
Refer to page 3-33 for the |
recommended items. I

|
|

Noise filter |

Used to protect the power |
line from external noise |
and from the noise |
generated by the servo |
amplifier. Refer to page 3-33 |
for the recommended items. I
|

|

contacts
Switches the main circuit
Power ON / OFF; require
installation of a surge
protector. Refer to page3-33
for the recommended items.

Create the protective circuit.
Refer to page 3-11, 3-13 for
details of protective circuit.

>
———

Protective
circuit

(AC400V input type)

Set-up software- R-Setup

TN

(1T

[
|

Regeneration resistor
[External] Connect the
resistor between

|

: Control power |

| DC24V+10% |
-

Ls

ANMO'

IAC SERVO SYSTEMS

TION

[SANYODENKI

RS1G10AL

(O CHARGE

&

€ANopen

(O POWER

RUN [0
E T
ERR |0

N

oNg

0T

CN{

CN2

naﬂ-EoMoﬂ&,i ]EO“LWEJ‘ EM

Connected with PC using
RS232C communication.

| CANopen I/F |

| connector :
|

Model number of input/output connector plug/housing

CN1 connector plug

10150-3000PE
SUMITOMO 3M Ltd.

CNL1 connector housing

10350-52A0-008
SUMITOMO 3M Ltd.

CN2 connector plug

10120-3000PE
SUMITOMO 3M Ltd.

CN2 connector housing

10320-52A0-008
SUMITOMO 3M Ltd.

CNB connector plug

MSTB2.5/2-STF-5.08
Phoenix Contact

CN3,4 connector

RJ-45 modular
connector

PC connector plug /
Housing (amplifier side)

3240-12P-TO-C
HIROSE Electric Co., Ltd.

PC connector plug
(PC side)

HDEB-9S
HIROSE Electric Co., Ltd.

PCconnector case
(PC side)

GM-9L
HIROSE Electric Co., Ltd.

| | —

3-1

Power source for brake

\

Communication cable for R-Setup RS232C
can be purchased at SANYO DENKI.




3. Wiring [High Voltage Circuit; Terminal Name and Function]
[ |

High voltage circuit; terminal name and functions
[ AC200V input type ]

Terminal name Conne_ctor Remarks
marking
R-T Single phase AC100~115V +10%,-15% 50/60Hz=+3%
Main power source or Single phase AC200~230V +10%,-15% 50/60Hz+=3%

R*S-T Three phase AC200~230V +10%,-15% 50/60Hz=+3%

Single phase AC100~115V +10%,-15% 50/60Hz=+3%

Control power source ret
Single phase AC200~230V +10%,-15% 50/60Hz+3%
Note) 24V - OV DC24V +15%,-15%
Servo motor connector u-v-w Connected with servo motor
Safeguard connector @ Connected with grounding wire of power source and of servo motor.

RS1[J01AL | Regeneration resistance will be connected to RB1 - RB2. If it is built-in,
RS1C03AL | regeneration resistance has been connected at the time of shipment. In

Regeneration resistance RB1 - RB2 RS105AL | case of short regeneration power, an external regeneration resistance is

connector RS1[01AU | connected to RB1 - RB2.
RS1003AU
RS1005AU
Short circuited at the time of shipment. If high frequency waves need to be controlled,
DC reactor connector DL1 - DL2

remove the short bar between DL1-DL2 and connect a DC reactor between DL1 - DL2.

Maker maintenance P- © For maker maintenance. Do not connect anything.

Note) By a control power supply input type, wiring methods are different.

[AC400V input type ]

Terminal name Cﬂig?;ﬁg)r Remarks
Main power source R-S-T Three phase AC380~480V +10%,-15% 50/60Hz=+3%
Control power source 24V - 0V DC24V +15%,-15%
Servo motor connector u-v-w Connected with servo motor
Safeguard connector @ Connected with grounding wire of power source and of servo motor.
RS1[J02AL
RS1I05AL
Regeneration resistance RS1[J10AL
RB1 - RB2 External regeneration resistance is connected to RB1 - RB2.
connector RS10002AU
RS1[J05AU
RS1010AU
Maker maintenance p- © For maker maintenance. Do not connect anything.

B How to insert high voltage circuit connector

@ Insert the wire into ferrule, and use a special tool to crimp it in.

@ Insert the ferrule deep into the connector, and tighten it with a special minus screw driver or
something.

The recommended torque is 0.5~0.6 N-m.

EZHN

e ~\

l||1|:> £

e 7

3-8




3. Wiring [High Voltage Circuit; Terminal Name and Function]

@® Model number of recommended ferrules and crimping tools for various wire sizes (Manufactured by
Phoenix Contact.)

2 AWG Model number

1Pcs/Pkt 1000Pcs/Pkt Taped components
0.75 mm’ 18 AI0.75-8GY AI0.75-8GY-1000 ggbz%i%g
1.0 mm? 18 Al1-8RD Al1-8RD-1000 (1?)3(;%?5,},?(0
1.5 mm? 16 Al1.5-8BK Al1.5-8BK-1000 (ﬁé%gﬁiiﬁli)
2.5 mm’ 14 Al2.5-8BU Al2.5-8BU-1000 (Aslgosp_gsgk?)

Note) GY: Gray, RD: Red, BK : Black, BU : Blue
Crimping tool model number :  0.25mm?”~6mm?: CRIMPFOX UD 6-4, 0.75mm?~10mm?: CRIMPFOX UD 10-4

B High voltage circuit terminal; tightening torque

[ AC200V input type ]

Terminal marking

Ampiifier type CNA CNB CNC S
RS1001
[1.18 N-m]
RS1003 [0.5~0.6 N-m]
M4 (screw size)
RS1[0105

[AC400V input type (RS10002/05)]

Terminal marking

Amplifiertype CNA ‘ CNB CNC EN
RS10002 [1.18 N-m]
[[0.5~0.6 N-m] [0.5~0.6 N-m] _
RS10105 M4 (screw size)

[AC400V input type (RS110)]

Terminal marking
Amplifiertype | g | s | T @ RB1|RB2| P | U | V | W | CNB
RS10010 [1.13N-m] M4 (screw size) [0.5~0.6 N-m]

B Wiring of the power line UVW

Servo amplifier Servo motor canon type
terminal number terminal number
Q1AAL0* U A
Q1AA187* v B
Q2AA10*
Q2AA185%Q2AA187* W c
Q2AA22[10K* E D
Q1AA12* U D
Q1AA13*
Q1AA184* v E
Q2AA13* W F
Q2AA182*~184*
Q2AA2200010* E G.H

3-9



3. Wiring [Wiring Example of High Voltage/Protective Circuit]
B Three phase 200V RS1[I01AL - RS1[I03AL - RS1LIO5AL [General output: NPN output]

Three phase MC
AC200~230V o
0|0 T u SERVO MOTOR
OO S v
O O R w
-4 o
Noise filter Note)
For EMC countermeasures, . </
refer to “International MC Operation ON OFF DL1
Standards” of the attached —_—l
document. _OISMC DL2
O RB1
Alarm
E
< o0 Re2
RY Emergency
J__NV\_J_ stop CN1
—Kl—-= 6,13(OUT1,0UT2)
DC5V,DC12V~24V ;
Y COM
14

2
L

Note) In the case of the control power supply DC24V input type,
please be connected to the DC24V power supply.

B Single phase 200V RS1[J01AL - RS1L03AL - RS1LIO5AL [General output: NPN output]

Single phase MC
AC200~230V ]
O|0O T u SERVO MOTOR
NC x S v
O O R W
=4 o
Noise filter Note) C
For EMC countermeasures, refer to . r
“International  Standards” of the mc Operation ON  OFF L1

attached document.
MC DL2

RB1
Alarm
+E

oo ol =

RY Emergency

l_NY\_l stop CN1
—XK ? 6,13(0OUT1,0UT2)
DC5V,DC12V~24V 7
Y coM
14

2
2

Note) In the case of the control power supply DC24V input type,
please be connected to the DC24V power supply.

3—10



3. Wiring [Wiring Example of High Voltage/Protective Circuit]
B Three phase 400V RS1[I02AL - RS1[I05AL - RS1LI10AL [General output: NPN output]

Three phase MC
AC380~480V 1
_
Noise filter 24VDCx [
For EMC countermeasures, 15% {
refer to “International
Standards” of the attached
document.
MC Operatlon ON OFF
+E Alarm /‘\ \
T Emergency
sto
DCb5V, DC12V~24V

ﬁi

T u SERVO MOTOR
S v
R w
24V S
ov
RB2
RBl -------------------------
Connect an external regeneration
resistance at RB1 - RB2.
CN1
39~46 (OUT1~0OUT8)
24-25

Use output 1 of CN1 39~46(OUT1~0UT8),
and set either During ALM status_output ON
or During ALM status_output OFF

8
T

B Single phase 100V RS1[I01AL - RS1[J03AL

at the selection setting of “parameter group A” .
In the case of this wiring, set to During ALM
status_output ON.

[General output: NPN output]

Single phase MC
AC100~115V L
0|0
O O
-
Noise filter

For EMC countermeasures,

refer to “International MC Operation ON OFF
Standards” of the attached —1
document.
MC
+E Alarm /‘\
RY Emergency
l_NY\_l stop
1
° <t ’
DC5V,DC12V~24V
COM

T

T U SERVO MOTOR
S \%
R W
; S
;
DL1
DL2
RB1
RB2
CN1
6,13(0OUT1,0UT2)
.
14

e
T

3—11



3. Wiring [Wiring Example of High Voltage/Protective Circuit]

B Three phase 200V RS1[L01AU - RS1LI03AU - RS1LI05AU

Three phase

MC
AC200~230V 1
_
Noise filter Note)
For EMC countermeasures, . \
refer to “International MC Operation ON  OFF
Standards” of the attached
document.
MC
Alarm
RY Emergency
stop
N
v S

Y DC24Vv

f14

T U
S v
R W
S
r
DL1
DL2
RB1
RB2
CN1
6,13(0UT1,0UT2)

3
L

Note) In the case of the control power supply DC24V input type,

please be connected to the DC24V power supply.

Bl Single phase 200V RS1[01AU - RS1[03AU - RS1[105AU

Single phase MC
AC200~230V N
NC X
_—
Noise filter Note)

For EMC countermeasures,
refer to “International
Standards” of the attached
document.

Operation ON  OFF
N

120

O
Alarm /-‘\
RY Emergency
l_NY\_l stop
v S

Y DC24V

T u
S \Y
R W
&
;
DL1
DL2
RB1
RB2
CN1
6,13(0UT1,0UT2)
14

2
2

Note) In the case of the control power supply DC24V input type,

please be connected to the DC24V power supply.

3—12

[General output: PNP output]

SERVO MOTOR

General output : PNP output :

External power supply DC24V is taken in as
common power supply, and DC24V is outputted
when a general-purpose output turns on.

[General output: PNP output]

SERVO MOTOR

General output : PNP output :

External power supply DC24V is taken in as
common power supply, and DC24V is outputted
when a general-purpose output turns on.



3. Wiring [Wiring Example of High Voltage/Protective Circuit]

B Three phase 400V RS1[02AU - RS1LI05AU - RS1L110AU

Three phase MC
AC380~480V PR
OO T u
OO S v
O O R w
£
- 24V S
Noise filter 24VDC+15%
For EMC countermeasures, Y ov
refer to “International
Standards” of the attached
document. .
o MC Operation ON OFF
—1
: | '\/I_CO RB2
ALARM RB1
RY Emergency
m stop CN1
‘|7 A % A 39~46 (OUT1~0UT8
Y DC24V
49

8
L

B Single phase 100V RS1[J01AU - RS1[103AU

Single phase MC
AC100~115V T u
OO S \Y
O O R w
—_ o
- t
Noise filter
For EMC countermeasures, Y r
refer to “International MC Operation ON OFF DL1
Standards” of the attached —1
document.
C | gMC DL2
O RB1
Alarm
o0 RB2
RY Emergency
m stop CN1
<7 hd 1 v 6,13(0UT1,0UT2)
Y DC24V
14

2
L

3—13

[General output: PNP output]

SERVO MOTOR

General output : PNP output :

External power supply DC24V is taken in as
common power supply, and DC24V is outputted
when a general-purpose output turns on.

Connect an external regeneration
resistance at RB1 - RB2.

Use output 1 of CN1 39~46(0OUT1~0OUT8),
and set either During ALM status_output ON

or During ALM status_output OFF

at the selection setting of “parameter group A” .
In the case of this wiring, set to During ALM

status_output ON

[General output: PNP output]

SERVO MOTOR

General output : PNP output :

External power supply DC24V is taken in as
common power supply, and DC24V is outputted
when a general-purpose output turns on.



|wo

. Wiring [Low Voltage Circuit/Description of CN Terminal]

B Low voltage circuit; terminal name and functions

) Terminal Description
Terminal name
symbol
Upper device input/output signal | CN1 Connects the input/output circuit between upper device (upper controller) and
connector the Servo amplifier.
Encoder connector CN2 Connects the encoder circuit of the servo motor.

B Connector terminal number

@ CN1
[AC200V input Type :10114-3000PE (Soldered side) ]

[AC400V input Type :10150-3000PE (Soldered side

Pin number is written here.

Olau|2]o]w]w]u]i2]n]s]s] s

\25\23|21\19\17\15|13\11\9\7|5\3\1O
| w | o s |sw]afw|a|s]|s]a]n]|a|O
150 [ 48 | 46 | s | 22|40 |38 |3 |u][32]n]|n]26]|O

@® CN2 10120-3000PE (Soldered side)




3. Wiring

[Low Voltage Circuit/Description of CN1 terminal

[AC200V Input Type)

B CN1 connector terminal layout

*

6

4

OouT1

CONT3 BATN-1

OUT-

COM* | CONT7 CONT1

BTP-1

13

11

ouT2

CONT4 CONT-COM

14

12 10

8

OUT-PWR

CONTS8 CONT2

CONT-COM

In the case of PNP output, don't connect.

B CNL1 terminal name

[ Overall Wirin

General output : PNP output :

External power supply DC24V is taken in as
common power supply, and DC24V is outputted
when a general-purpose output turns on.

Terminal number Signal name
1 BTP-1 Battery plus
2 BTN-1 Battery minus
3 CONT1 Generic input
4 CONT3 Generic input
5 CONT7 Generic input
6 OouT1 Generic output
7 OUT-COM* Generic output common .~ NC
8 CONT-COM Generic input power source
9 CONT-COM Generic input power source
10 CONT2 Generic input
11 CONT4 Generic input
12 CONTS8 Generic input
13 ouT2 Generic output
14 OUT-PWR Generic output power source

*

In the case of PNP output, don't connect.

B CN1 Connector terminal layout

Host unit

-

CONT-COM

CONT-COM

CONT1

[General output: NPN output]

CONT2

e

CONT3

R
]
I—Kl—l
75
alla

iidl

CONT4

CONT?

CONT8

™
[4 | QUI-PIR
-1.0UT2 Host unit
L3 ]
[ ] ouT-Con
LT
_/

3—15



3. Wiring  [Low Voltage Circuit/Description of CN1 Overall Wirin
[Wiring Example of CN1 Input circuit

B CN1 Connector terminal layout

-

[General output: PNP output]

CONT-COM
\
CONT-COM 5 \ [14 - 2TPR
p
CONTT ﬁ ﬂ I{ — E
3 Py L
[ - _}ﬁ_ j [ LU
ﬁ K\: &':p L Host unit
CONT2 >
10 Py L
ﬁ ) ﬁ %*K‘:_ _}L)q_ j o] our2
: CONT3 e L=
Host unit 4 é »
L] ) - _
CONT4 Ml a ﬂ l{_
LT hd
R
= [5] ¢ o General output : PNP output :

External power supply DC24V is taken in

; il

CONT8

as common power supply, and DC24V is

N

outputted when a general-purpose output

B Connection example with analog input circuit

turns on.

connection is necessary here.

Servo amplifier

Host
* Connected with back up battery when absolute | | Battery N\ ap|  Servomotor
encoder is in use. . — !
k3 - ]
- If a battery is built-in the Servo amplifier, no (R B o !

Twisted pair

B Connection example with generic input circuit

@Generic input circuit  CONT1~CONT6[Input circuit : Bi-directional photo coupler]

- Connected with transistor circuit of relay or open

collector.

+ Voltage range of power source : DC5V~24V

* Minimum current : 100mA

Host unit

Servo amplifier

=l

l CONT-COM 2. 2kQ
! Q

I —7_[eowm 4.7kQ

N A

CONT2 ﬁ

=il

O
N/
>

[
CONT3

il

¢>—|:I—ﬁ—
CONT4 é

O)

il

L1
5 |lets g

Gl

il

3—16




3. Wirin L ow Voltage Circuit / Description of CN1 Output Circuit

B Connection example with generic output circuit

@® Generic output circuit OUT1,0UT2 [output circuit : open collector]
[General output : NPN output]
Servo amplifier Host unit
+ Connected with photo coupler or relay circuit.
* OUT-PWR(outer power source)specification
OUT-PUR [T,

Power source voltage range : DC5V +5%

] our1 } L{
DC12V~24V +10% } L)L 161 —

Minimum current  : 20mA }L{_

il
+ Specification of input circuit power
QUT-COM

Power source voltage range : DC5V +5% —E]—(—L

Power source voltage range : DC12V~15V =+

O
/

10%

Power source voltage range : DC24V *=10%

Maximum current  : DC5V«rr-xr----- 10mA
Maximum current : DC12V~15V- - - -30mA

Maximum current  : DC24V-====x+-- 50mA

[General output : PNP output]

Servo amplifier Host unit

T
ourt } L)l::

+ Connected with photo coupler or relay circuit.

» OUT-PWR(outer power source)specification

Power source voltage range : DC24V *=10%

Minimum current  : 20mA

+ Specification of input circuit power

ouT2 —
Power source voltage range : DC24V +10% _}L{ ] o Lor }L{
3 \ —

Maximum current : DC24V--------- 50mA

General output : PNP output :
External power supply DC24V is taken in as common power supply, and DC24V is
outputted when a general-purpose output turns on.

3—11



3. Wiring [Low Voltage Circuit/Description of CN1 terminal]

[ACA400V Input Type)

B CN1 connector terminal layout

24 22 20 18 16 14 12 10 8 6 4 2
OUT-COM* | T-COMP | SG | F-TLA | CONT8 | CONT? | SG PS 70 B0 A0 | BTN
25 23 21 19 17 15 13 11 9 7 5 3 1
ouT-com* SG VIT-REF | R-TLA | SG | CONT8 | CONT7 | ZOP PS Z0 BO A0 | BTP-1
49 47 45 43 41 39 37 35 33 31 29 27
OUT-PWR SG OUT7 | OUT5 | OUT3 | OUTL | CONT1 | CONT3 | CONT5 | SG | R-pc | E-PC
50 48 46 a4 42 40 38 36 34 32 30 28 26
IN-COM SG OUT8 | OUT6 | OUT4 | OUT2 SG | CONT2 | CONT4 | CONT6 | MON1 | RPC | F-PC

* In the case of PNP output, don’t connect.

General output : PNP output :
External power supply DC24V is taken in as common power supply, and DC24V is
outputted when a general-purpose output turns on.

B CN1 terminal name

Terminal Signal Terminal .
number name number Signal name

1 BTP-1 Battery plus 30 MON1 Analog monitor output

2 BTN-1 Battery minus 31 SG Common for pin 30

3 A0 A phase position signal output 13 CONT7 Generic input

4 AO /A phase position signal output 14 CONT7 Generic input

5 BO B phase position signal output 15 CONT8 Generic input

6 BO /B phase position signal output 16 CONTS Generic input

7 Z0 Z phase position signal output 38 SG Common for pins 13~16

8 ZO /Z phase position signal output 32 CONT6 Generic input

9 PS Position data output 33 CONT5 Generic input

10 PS Position data output 34 CONT4 Generic input

11 ZOP Z phase Position data output 35 CONT3 Generic input

12 SG Common for pins 3~11 36 CONT2 Generic input

17 SG Common for pins 18-19 37 CONT1 Generic input

18 F-TLA Analog current limit input 50 CONT-COM Generic input power source

19 R-TLA Analog current limit input 39 OouT1 Generic output

20 SG Common for pin 21 40 ouT2 Generic output

1 V-REF Speed command input 41 OouT3 Generic output
T-REF Torgue command input 42 ouT4 Generic output

22 T-COMP Torque compensation input 43 OuT5 Generic output

23 SG 2Common for pin 22 44 ouT6 Generic output

26 F-PC Command pulse input 45 ouT? Generic output

27 F-PC Command pulse input 46 ouT8 Generic output

28 R-PC Command pulse input 49 OUT-PWR Generic output power source

29 R-PC Command pulse input 24 OUT-COM* Generic output Common .~ NC

47 SG Common for pins 26-27 25 OuUT-COM* Generic output Common .~ NC

48 SG Common for pins 28-29

* In the case of PNP output, don't connect.

3—18



3. Wiring [Low Voltage Circuit/CN1 Overall Wiring]

B CN1 Connector terminal layout [General output: NPN output]

Servo amplifier

>

>

[S-]

N

|
A AL AL

NI

]
%]

~N
o
°

%]
D

12

A

N SG
[4g | QUT-PIR
}K\__k/‘_ [}
Host unit _}K\_ [ 1.0UT2 Host unit
S
} EL_(‘_' o

o | OUT4
Al

Is]

1. 0UTS

=1
A

|
CONT2 :I::S n

=

=

=

I_Z'T_
AN

&}

CONT3 |
‘ .
I vy ﬂ l{ } L)L {45 U
El S Le!
‘ -
CONTS o1 K: ]
B L } E\_ pry i
CONT6 [37] % E\:_
= L our-con
L22]




3. Wiring [Low Voltage Circuit/CN1 Overall Wiring]

B CN1 Connector terminal layout [General output: PNP output]

General output : PNP output :

External power supply DC24V is taken in as
common power supply, and DC24V is
outputted when a general-purpose output
turns on.

Servo amplifier

>

>

[>-]

(=~}

NI

-]
%]

=
=

3l
w

0P

—
|

SG

L

— OUT-PIR
1491

—

— ouT1
39

i

Host unit

Host unit

0uT2

L
|

s
1

L ous

~1
=

0UT4

_|
>

37
CONT2 :Ij‘s 5

I's
S

[
CONT3

CONT4 r

— uT5

rw
[l

0uTé

CONTS

el
[Badl|

Byl

— out7

CONT6

ouT8

OUT-COM

OUT-COM




3. Wiring [Low Voltage Circuit/Wiring Example of CN1 Input Circuit]

B Connection example with analog input circuit

@ Analog input circuit

Speed command input/Torque command input

Host unit Servo amplifier
18k0

= Analog command input is either speed command
input or torque command input.

- Speed command input  — Speed control type.

- Torgue command input — Torque control type

- Input impedance is 10k Q.

V-REF/T-REF

:
I
LD— T € s

Twisted pair

Torque compensation input circuit

Host unit Servo amplifier
1T 8k0

+ DC+2.0V — Rated torque

i
ni
LD_ T SG  SG

Twisted pair

Positive side analog current limitinput / Reverse side analog current limit input

Host unit Servo amplifier
- DC+2.0V — Rated torque




3. Wiring [Low Voltage Circuit/Wiring Example of CN1 Input Circuit]

@ Position command input circuit [Input circuit : Line receiver]
Command pulse input — Upper device line driver output
Host unit Servo amplifier

» Connected with line driver.
+ Applicable line driver : HD26C31 or equivalent 1.0kQ 61 5kQ

manufactured by HITACHI. Ok
—[:é 1.0kQ

+ Position command input is command pulse input.

- Command pulse input — Paosition control type [11. ok

HD26C32 or

- Three types of command input pulse. exuivalent

[Positive pulse+ Reverse pulse]

Maximum 5M pulse/second

[Code + pulse train] —[:g

Maximum 5M pulse/second

[90° phase difference two phase pulse train]
Maximum 2.5M pulse/second

Twisted pair
- Make sure to connect SG. If not, malfunction due
to noise or damage may be caused.
Command pulse input — Upper device open collector output
Host unit Servo amplifier

- Connected with open collector transistor circuit.

= Position command input is command pulse input.
- Command pulse input — Position control type Oz
* Three types of command input pulse.

[Forward pulse + Reverse pulse]

<

HD26C32 or

[Symbol + pulse train] equivalent
[90° phase difference two phase pulse train] [Twisted pair ﬁ
- Maximum pulse frequency : 150kHz O—~ -
[
.
]
O) \\ Jll
+
Twisted pair

@ Battery input circuit

Host unit Servo amplifier

- Connected with back up battery when absolute
encoder is in use. Battery ~ o Servo motor

T ]

2

N
v

- If a battery is built-in the Servo amplifier, no
connection is necessary here.

Twisted pair




3. Wiring [Low Voltage Circuit/Wiring Example of CN1 Input Circuit]

B Connection example with generic input circuit

@ Generic input circuit  CONT1~CONT6 [Input circuit : Bi-directional photo coupler]

Host unit Servo amplifier

+ Connected with transistor circuit of relay or open CONT-COM 2. 2kQ

ST
S
o QEIH]
N
[ T2t

collector.

H
O—O—

+ Voltage range of power source : DC5V~24V

* Minimum current : 100mA

\
NS N
s —{z)—
(32]

;

0)
[
N

T

:

@® Generic input circuit  CONT7 - CONT8 [Input circuit : Line receiver]

Upper device line driver output
* Connected with line driver Host unit Servo amplifier
- Applicable line driver : HD26C31 or equivalent

manufactured by HITACHI.

» Make sure to connect SG. If not, malfunction due
to noise or damage may be caused.

“

[l1.0ke
HD26C320r
equivalent

~

Twisted pair

Upper device open collector output

Host unit Servo amplifier

HD26C320r
equivalent

- Connected with open collector transistor circuit.

Twisted pair




3. Wiring

[Low Voltage Circuit/Wiring Example of CN1 output Circuit]

B Connection example with position signal output circuit

Incremental pulse signal output circuit

[output circuit :

line driver]

o ) Servo amplifier Host unit
+ Connected with line receiver.
- Applicable line receiver : HD26C32 or equivalent J_‘ i
manufactured by HITACHI. R ¥ o B
I
R I
* Make sure to connect SG. If not, malfunction due } A g ! ,I I A
to noise or damage may be caused. ; I I
B[ N
— 0
-+ Outputs the signals of incremental encoder A j.g B ; ' ,l :[ i
phase - B phase pulse, and origin Z phase pulse. :—_‘l—‘ Oy I
z -
7 '/ Y
- Outputs the signals of dummy incremental, A 7 Il‘ ,l A
phase - B phase pulse of absolute encoder; and 8 }’
origin Z phase pulse.
S6 S6
@ Absolute position data output circuit [output circuit : line driver]
Servo amplifier Host unit

+ Connected with line receiver.
- Applicable line receiver : HD26C32 or equivalent
manufactured by HITACHI.

» Make sure to connect SG. If not, malfunction due
to noise or damage may be caused.

- Outputs the signals of absolute position data of
absolute encoder.

HD26C31 phase

—2

@ Origin Z phase output circuit

[output circuit : open collector]
[General output : NPN output]

- Outputs the signals of incremental encoder origin
Z phase pulse. (open collector)

* Maximum voltage : DC30V

» Maximum current : 10mA

Servo amplifier

Host unit

R

SG

Z0P 7] ~
L

\
Bl ¢
SG } )
twisted pair

. :

SG




3. Wiring _ [Low Voltage Circuit/Wiring Example of CN1 output Circuit]

@ Origin Z phase output circuit [output circuit : open collector]
[General output : PNP output]

- Outputs the signals of incremental encoder origin Servo amplifier Host unit
Z phase pulse. (open collector)
* Maximum voltage : DC24V OUT-PIR DC24V
o ———X2Y
* Maximum current : 50mA

E{ D U :}}K_:
lﬁﬁ 2 \taisted pair ‘l

SG SG

General output : PNP output :
External power supply DC24V is taken in as common power supply, and DC24V is
outputted when a general-purpose output turns on.

B Connection example with generic output circuit

@ Generic output circuit OUT1~0UT8 [output circuit : open collector]
[General output : NPN output]

Servo amplifier Host unit
- Connected with photo coupler or relay circuit. -
OUT-PIR [4g o— —
* OUT-PWR(outer power source)specification _} L)L wri o — } L);
I_J N T I
Power source voltage range : DC5V +5% . —1 o -
DC12V~24V *+10% ] }l{
} K_ WT2 Tyo ] O— -

Minimum current  : 20mA —1

e
$h|
0UTS E@ \ — “_qu)\:_

2
B
=1
=1
O

+ Specification of input circuit power —} K—

Power source voltage range : DC5V 5% —

34

2
=
=]
L=
)
V

Power source voltage range:DC12V~15V *=10%

allalialiy
[

Power source voltage range : DC24V *+=10%

1T

} K_ (/ T —

Maximum current  : DCSV=:-=x-exe-- 10mA *— -

Maximum current  : DC12V~15V- - - -30mA _}L)\_ w16 [5] J N— }E‘:_
sl \9 T

Maximum current  : DC24V=-+-+--- -+ 50mA o o— -

} E\_ 17 6] ¢ — } L{_

Nalvallalra




3. Wiring _ [Low Voltage Circuit/Wiring Example of CN1 output Circuit]

@ Generic output circuit OUT1~0UT8 [output circuit : open collector]
[General output : PNP output]

Servo amplifier Host unit

+ Connected with photo coupler or relay circuit.

T Y
OUT-PWR
——fu—
[ o —
outt r39—| O) 1 }ﬁ:
==

_IET
B O
" A
SN
NEA T
B0 g L BT

BEd w508

- OUT-PWR(outer power source)specification
Power source voltage range : DC24V +10% _}L)q_

Minimum current  : 20mA

- Specification of input circuit power } |d_

Power source voltage range : DC24V *+=10%

0uT2

=1

2]

O
]

=1
L=

Maximum current  : DC24V--===x+-- 50mA —}L)‘_

O)
A\

2
O
]

ouTS

=1
|8
]

0uT6 4]
(4]

I
W/
I

| Kl

O
/

SRk

t

General output : PNP output :
External power supply DC24V is taken in as common power supply, and DC24V is
outputted when a general-purpose output turns on.

B Connection example with analog output circuit

@ Analog monitor output circuit

» Outputs the selection of analog monitor output 1. Servo amplifier Host unit
+ Load shall be less than 2mA.

» Output resistance shallbe 1 k Q.
- Output voltage range shall be =8V




[Low Voltage circuit/CN2 Wiring = Incremental encoder]

3. Wiring
B CN2 terminal layout
[ 30 |
BE

|

1
‘20

8 6

[ |
[ 7 [ s |
[ |

B Wiring for Wire-saving incremental encoder

Wire-saving Incremental encoder
Terminal Signal o Servo motc_)r Servo motor
No. name Description lead type wire canon type
color terminal number
1
> - R R
3 A0 A phase position signal blue A
4 A0 output brown D
5 BO B phase position signal green B
6 BO output purple E
7 Z0 Z phase position signal white F
8 Z0 output yellow G
9 5V 5V power source (red) (J)
10 SG 5V power source (black) (N)
common
11 SG 5V power source (black) (N)
common
12 5V 5V power source (red) )
13
14 - - -
15
16 SG 5V power source (black) (N)
common
17 5V 5V power source (red) )
18 SG 5V power source (black) (N)
common
19 5V 5V power source red J
20 SG 5V power source black N
common
G Plate shield wire H

- Refer to page 3-37 for how to process the shield wires.
= The number of power terminals for servo motor encoder connections varies depending on the encoder cable
length. Refer to the following table.

Power connection (CN2) terminal number for servo motor encoder
5V power source

Encoder cable .
5V power source common terminal number

length

terminal number

Less than 5m 19 20

Less than 10m 19,17 20, 18

Less than 20m 19,17,12 20, 18,11

Less than 30m 19,17,12,9 20, 18,11, 16, 10

- Use twisted pair and outer insulated shield cables.

- CN2 plug : 10120-3000PE

+ CN2 shell : 10320-52A0-008

= Servo motor encoder : canon plug
+ JLO4V-6A20-29S-J1(A72)
- JLO4V-8A20-29S-J1-EB
- JLO4V-6A20-29S-J1-EB

* MS3108B20-29S
* MS3106B20-29S



3. Wiring [Low Voltage circuit/CN2 Wiring
- Absolute encoder with incremental signal]

B CN2 terminal layout

Lo 8 |6 |

[ o [ 7 s [ s [ 1]
| 20 | 18 N
|19‘17‘15|13‘11‘

B Wiring for Battery backup method absolute encoder/Absolute encoder without battery/Absolute encoder
for incremental system

Battery backup method absolute encoder/Absolute encoder without
battery/Absolute encoder for incremental system
Terminal Signal > Servo motgr Servo motor
No. hame Description lead type wire canon type
color terminal number
1 BAT+ pink T No battery wiring necessary for
2 BAT- Battery Absolute encoder without
purple S battery/Absolute encoder for
incremental system
3
4
5 - -
6
7
8
9 5V 5V power source (red) (H)
10 SG 5V power source (black) (G)
common
11 SG 5V power source (black) (G)
common
12 5V 5V power source (red) (H)
13 ES " brown E
12 ES Position data output blue F
15 - -
16 SG 5V power source (black) (G)
common
17 5V 5V power source (red) (H)
18 SG 5V power source (black) G)
common
19 5V 5V power source red H
20 SG 5V power source black G
common
G Plate shield wire J

- Refer to page 3-37 for how to process the shield wires.
«  The number of power terminals for servo motor encoder connections varies depending on the encoder cable
length. Refer to the following table.

Power connection (CN2) terminal number for servo motor encoder
Encoder cable 5V power source 5V power source common terminal
length terminal number number
Less than 10m 19 20
Less than 25m 19,17 20, 18
Less than 40m 19,17,12 20,18, 11

- Use twisted pair and outer insulated shield cables.
*  CN 2 plug : 10120-3000PE
- CN 2 shell : 10320-52A0-008
= Servo motor encoder : canon plug
+ JLO4V-6A20-29S-J1(A72)
- JLO4V-8A20-29S-J1-EB
- JL04V-6A20-29S-J1-EB
- MS3108B20-29S
- MS3106B20-29S



[Low Voltage circuit/CN2 Wiring
- Absolute encoder with incremental signal]

3. Wiring

B CN2 terminal layout

‘10|8 ‘6
ENE
\20 |18 16
|19‘17

B Absolute encoder with incremental output

Absolute encoder with incremental output
Terminal Signal o Servo motc_)r Servo motor
No. name Description lead type wire canon type
color terminal number
1 BAT+ light orange T
Battery or clear
2 BAT- brown S
3 A0 A phase position signal pink A
4 AO output red B
5 BO B phase position signal blue C
6 BO output green D
7 Z0 Z phase position signal yellow K
8 yAe) output Orange L
9 5V 5V power source (white) (H)
10 SG 5V power source (black) (G)
common
11 SG 5V power source (black) (G)
common
12 5V 5V power source (white) (H)
13 PS - Pale blue E
12 S Position data output purple F
15 ECLR Clear signal Dark green R
or light
green
16 SG 5V power source (black) (G)
common
17 5V 5V power source (white) (H)
18 SG 5V power source (black) (G)
common
19 5V 5V power source white H
20 SG 5V power source black G
common
G Plate shield wire J

- Refer to page 3-37 for how to process the shield wires.
+  The number of power terminals for servo motor encoder connections varies depending on the encoder cable
length. Refer to the following table.

Power connection (CN2) terminal number for servo motor encoder
5V power source 5V power source common terminal number

Encoder cable

length

terminal number

Less than 5m 19 20, 16

Less than 10m 19, 17 20, 16, 18

Less than 20m 19,17,12 20, 16, 18,11
Less than 30m 19,17,12,9 20, 16, 18, 11, 10

- Use twisted pair and outer insulation shield cables.

* CN2 plug : 10120-3000PE

= CN2 shell : 10320-52A0-008

= Servo motor encoder : canon plug
+ JLO4V-6A20-29S-J1(A72)
- JLO4V-8A20-29S-J1-EB
- JLO4V-6A20-29S-J1-EB

* MS3108B20-29S
* MS3106B20-29S



3. Wiring [Low Voltage circuit/CN2 Wiring = Absolute sensor]
B CN2 terminal layout

‘10|8‘6
| o |7
‘20|18 16
|19\17\15|13\11\

| 4
[ s [ 3 [ v ]
| 1

B Request method absolute encoder

Request method absolute encoder
Terminal Signal o Servo mot(_)r Servo motor
No. name Description lead type wire canon type
color terminal number
1 - - - —
2 N _ Z _
3 REQ purple or N
+ Requested Signal orange
4 REQ- green P
5 - - - —
6 - - - _
7 — _ —_
8 - - - -
9 5V 5V power source (red) (H)
10 SG 5V power source (black) (G)
common
11 SG 5V power source (black) (©)]
common
12 5V 5V power source (red) (H)
13 PS - brown E
14 S Position data output blue =
15 ECL Clear signal white R
R
16 SG 5V power source yellow (G)
common
17 5V 5V power source (red) (H)
18 SG 5V power source (black) (©)]
common
19 5V 5V power source red H
20 SG 5V power source black G
common
G Plate shield wire J

Refer to page 3-37 for how to process the shield wires.
The number of power terminals for servo motor encoder connections varies depending on the encoder cable
length. Refer to the following table.

Power connection (CN2) terminal number for servo motor encoder
Encoder cable 5V power source terminal 5V power source common
length number terminal number
Less than 5m 19,9 20,16,10
Less than 30m 19,9,17,12 20,16,10,18,11

Use twisted pair and outer insulated shield cables.
CN 2 plug : 10120-3000PE
CN 2 shell : 10320-52A0-008
Servo motor encoder : canon plug
+ JLO4V-6A20-29S-J1(A72)
- JLO4V-8A20-29S-J1-EB
- JLO4V-6A20-29S-J1-EB
- MS3108B20-29S
- MS3106B20-29S



3. Wiring [Low Voltage circuit/CN2 Wiring = Absolute sensor]

Wiring between servo motor encoder and external encoder at full-closed control

Battery backup method absolute encoder Absolute encoder without battery/Absolute encoder
Terminal Signal for incremental system
No. name Description Te:\r‘ginal ifr:ael Description
1 BAT+ -
2 BAT- Battery ; - -
9 5V 5V power source
10 SG 5V power source common 9 v SV power source
11 3G 5V power Source common 10 SG 5V power source common
12 5y 5V power source 11 SG 5V power source common
13 ES 12 5V 5V power source
Position data output 13 ES "
14 ES Position data output
15 - - 14 ES
15 - -
16 SG 5V power source common
17 &Y p5v power source 16 SG 5V power source common
18 SG 5V power source common 17 5V 5V power source
19 &Y 5V power source 18 SG 5V power source common
20 SG 5V power source common 19 v SV power source
20 SG 5V power source common
Terminal Signal :
External encoder signal i
No. name 9 Teminal | Signal External encoder signal
3 A A phase position signal output Ng? ' na:e
4 A P P 9 P 7 N A phase position signal output
5 B o
B phase position signal output L
6 B P P 9 P g E B phase position signal output
7 Y4 " .
Z phase position signal output
8 Z P P 9 P ; é Z phase position signal output

Users must prepare the power supply for external encoder signals.
The external encoder's signal ground(SG) must be connected to the signal ground(SG) of the servo

amplifier CN2.
Wire-saving incremental encoder
Ter
n;lln ig::l Description
No.
1 - -
2
3 A0 A phase position
4 A0 signal output
5 BO B phase position
6 BO signal output
7 Z0 Z phase position
8 Z0 signal output
11 SG 5V power source
common
12 5V 5V power source
17 5V 5V power source
18 SG 5V power source
common
19 5V 5V power source
20 SG 5V power source
common
Ter
min | Signal External encoder
al name signal
No.
9 A A phase position
10 A signal output
13 B B phase position
14 B signal output
15 Z Z phase position
16 Z signal output

Users must prepare the power supply for external encoder signals
The external encoder's signal ground(SG) must be connected to the signal ground(SG) of the servo
amplifier CN2.



3. Wiring

[Power Supply = Peripherals]

B Power Capacity  Peripherals Examples

[AC200V input type]

Servo amplifier Rated main powel Power supply Noise filter .
Input Voltage capacity Ser[\j/ol motok; o Rtat?d supply control Circuit breaker (EMC Bz gggnenc
RS1* OOA modet numboer ey (KVA) (VA) arresponding time contactor
Q1AA04003D 30 0.2
Q1AA04005D 50 0.2
Q1AA04010D 100 0.3
Q1AA06020D 200 0.8
Q2AA04006D 60 0.3
Q2AA04010D 100 0.4
Q2AA05005D 50 0.3
Q2AA05010D 100 0.4 NF30 shape 10A
01 Q2AA05020D 200 0.8 Manufactured by
Q2AA07020D 200 0.8 Mitsubishi Ltd.
Q2AA07030D 300 1.0
R2AA04003F 30 0.2
R2AA04005F 50 0.2
R2AA04010F 100 0.4
R2AA06010F 100 0.4
R2AA06020F 200 0.8
R2AA08020F 200 0.8
AC Q1AA06040D 400 1.0 RF3020-DLC S-N10
40 Manufactured by |Manufactured by
1AAQ07075D 7 1.7
200v QLAAD7075 50 RASMI Mitsubishi Ltd.
Q2AA07040D 400 13
Q2AA07050D 500 15 NF30 shape 10A
03 Q2AA08050D 500 15 Manufactured y
Q2AA13050H 500 14 Mitsubishi Ltd.
R2AA06040F 400 1.0
R2AA08040F 400 1.0
R2AA08075F 750 1.7
Q1AA10100D 1000 25
Q1AA10150D 1500 3.0
Q1AA12100D 1000 25
Q2AA08075D 750 20
Q2AA08100D 1000 25 NF30 shape 15A
05 Manufactured by
Q2AA10100H 1000 25 Mitsubishi Ltd.
Q2AA10150H 1500 3.0
Q2AA13100H 1000 25
Q2AA13150H 1500 3.0
Q2AA13100D 1000 25
Q2AA13150D 1500 3.0
Q1EA04003D 30 0.2
Q1EA04005D 50 0.3
Q1EA04010D 100 0.5
Q2EA04006D 60 0.3
Q2EA04010D 100 0.5
01 Q2EA05005D 50 0.3
AC Q2EA05010D 100 0.5 NF30 shape 10A | RF1010-DLC S-N10
100V R2EA04003F 30 0.2 40 Manufactured by |Manufactured by |Manufactured by
R2EA04005F 50 0.2 Mitsubishi Ltd. RASMI Mitsubishi
R2EAQ04008F 80 0.4
R2EA06010F 100 0.5
Q1EA06020D 200 0.5
03 Q2EA05020D 200 0.5
Q2EA07020D 200 0.5
R2EA06020F 200 0.8

@® Recommended surge protector : R-A-V-781BXZ-2A Manufactured by Okaya Electric Industries Co.,Ltd.




3. Wiring

[Power Supply = Peripherals]

[AC400V input type]

Servo amplifier

Rated main powel

Power supply

Noise filter

Schaffner

P Servo motor Rated A Electro magnetic
Input Voltage capacity supply control Circuit breaker (EMC
RS1 * OOA (eslel Aty O (KVA) (VA) orresponding time R
Q2CA08050H 500 12 40 RF3010-DLC
NF50 Shape |Manufactured by
Q2CA10100H 1000 2.1 40 10A RASMI H10C
02 Manufactured by | FS5559-35/33 |Manufactured by
Q2CA13150H 1500 a1 40 Mitsubishi Ltd  |Manufactured by | HitachiCo.,Ltd
’ Schaffner
RF3020-DLC
2CA13200H 2000 4.1 40
Q NF50 Shape Manufactured by
AC 20A RASMI H20
05 FS5559-35/33  |Manufactured by
400v Q2CA18350H 3500 71 40 M&'ﬁéﬁ;ﬁ‘*&g” Manufactured by | HitachiCo.,Ltd
Schaffner
Q2CA18450H 4500 9.2 40 RF3040-DLC
Q2CA22550H 5500 11.2 40 Manufactured by
NFSgOS:ape RASMI H20
10 Manufactured by FS5559-35/33 Ma_nufaz_:tured by
Q2CA22700H 7000 14.3 40 Mitsubishi Ltd Manufactured by | HitachiCo.,Ltd




3. Wiring [Wire diameter]

B Recommended Wire Diameter Examples

[AC200V input type]

Motor power wire Main power supply wire Control Regenerative CN1-CN2
Servo motor diameter " diameter power wire resistor, Signal wire
\);f;te model w-v-w- &) sigﬁgﬂ;%lgfr (R*S-T- ) diameter DC reactor diameter
9 number wire diameter
mm’ AWG No mm’ AWG No — — —
Q1AA04003D
Q1AA04005D 0.5 #20 AWG 16
QLAAD4010D RS10101 125 #16 1.25 mm?
Q1AA06020D 0.75 #18
Q1AA06040D AWG 14
QIAAO7075D 0.75 #18 RS10103 2.0 #14 2.0 mm>
Q1AA10100D
QLAALO150D 35 #12 RS1005 35 #12 g‘g’grﬁ%
Q1AA12100D )
Q2AA04006D
Q2AA04010D 05 #20
Q2AA05005D
Q2AA05010D RS1001 1.25 #16 1A \zl\éc;n:::gz
Q2AA05020D 0.75 #18 i
Q2AA07020D
Q2AA07030D
Q2AA07040D AWG 24
AC200v | Q2AA07050D 0.75 #18 AWG 16 AWG 14 >
0.2mm
Q2AA08050D RS10103 20 #14 2.0 mm?
Q2AA13050H 2.0 #14
Q2AA08075D
Q2AA08100D 0.75 #18
Q2AA10100H AWG 12
02AA10150H 35 #12 RS1005 35 #12 3.5 mm?
Q2AA13100H
Q2AA13150H 35 #12
R2AAQ04003F
R2AA04005F
0.5 #20
R2AA04010F AWG 16
R2AA06010F RS1001 1.25 #16 1.25 mm?
R2AA06020F
R2AA08020F 0.75 #18
R2AA06040F
R2AA08040F 0.75 #18 RS10103 2.0 #14 2\3/(;#1
R2AA08075F )
Q1EA04003D
Q1EA04005D
Q1EA04010D 0.5 #20
Q2EA04006D RS1[J01 1.25 #16 Jl_/_\\ZI\E{)?n:rLT?Z
Q2EA04010D '
Q2EA05005D
Q2EA05010D 0.75 #18
Q1EA06020D AWG 24
AC100v Q2EA05020D 0.75 #18 RS1[J03 2.0 #14 AWG 16 ';\gg;:zl 0.2 mm?
Q2EA07020D '
R2EA04003F
R2EA04005F AWG 16
R2EAOA008F 0.5 #20 RS10301 1.25 #16 1.25 mm?
R2EA06010F
R2EA06020F 0.75 #18 RS10303 2.0 #14 AWG lg
2.0mm

@® The information in this table is based on rated current flowing through three bundled lead wires in ambient
temperature of 40°C.
@® When wires are bundled or put into a wire-duct, take the allowable current reduction ratio into
account.
@ If ambient temperature is high, service life of the wires becomes shorter due to heat-related deterioration. In
this case, use heat-resistant vinyl wires.
The use of heat-resistant vinyl wires (HIV) is recommended.
Depending on the servo motor capacity, thinner electric wires than indicated in the above table can be used
for the main circuit power input terminal.



3. Wiring [Wire diameter]

[AC400V input type]

Motor power wire Main power supply wire Control Regenerative CN1-CN2
Inout Servo motor diameter lf diameter power wire resistor, Signal wire
anfu model (U-v-w-©) servo;mpy ler (R-s-T-D) diameter DC reactor diameter
otage number combination wire diameter
mm? AWG No mm? AWG No — — —
Q2CA08050H
AWG 16
Q2CA10100H 1.25 #16 RS1002 1.25 #16 1.25 mm2
Q2CA13150H
2CA13200H 1.25 #16 1.25 #16
AC400v Q RS1005 AWG 16 QVSIG 142‘ AWG 242'
Q2CA18350H 2.0 #14 2.0 #14 0 mm 0.2mm
Q2CA18450H 20 #14 2.0 #14
Q2CA22550H 55 #10 RS1010 55 #10 g‘\gvgri%
Q2CA22700H 55 #10 55 #10

Bl Connector for Servo Amplifier

[AC200V input type(Control Power AC200V input type)]

Sanyo Denki . - Manufacturer's Recommended
Name Model No. Model No. of applicable amplifier Name model No. Manufacturer tightening torque
Plug 10114-3000PE
@ | CNL | AL-00608710 Al Shell kit 10314-52A0-008 Sumitomo 3M 0.196+0.049 N -
@ | CN2 | AL-00385596 Al Plug 10120-3000PE ta (ack m>
: ShellKt | 10320-52A0-008 P
® | cNA | AL-00329461-01 | RS1001~RS10I05 (200Vinputonly) | 79 QASTBZ'S’E"STFS'O 05~06 N-m
@ | CNA | AL-00329461-02 | RS1001~RS1[03 (100V input only) Plug QASTBZ'S/A'STF'S'O E’;"e"ix Contact 05~06 N-m
® | CNB [ AL-Y0000988-01 | RS1[I01~RS1105 (for both 100V-200V) | Plug IC2.5/6-STF-5.08 05~06 N-m
® | CNC | AL-00329458-01 | RS1[001~RS1CI05 (for both100V-200V) | Plug IC2.5/3-STF-5.08 05~06 N-m
@ PC AL-00490833-01 All Communication cable for Set-up software - [ R-Setup J
Combination a%?ecl) NDgnkl Model No. of applicable amplifier
Setof M+2 AL-00661729 RS1001~RS10105
Set of D+H+3+® AL-00661731 RS1001~RS1005 (200V input only)
Set of D+2+@+® AL-00492384 RS1001~RS105 (100V input only)
[AC200V input type(Control Power DC24V input type)]
Sanyo Denki . - Manufacturer's Recommended
Name Model No. Model No. of applicable amplifier Name model No. Manufacturer tightening torque
j Plug 10114-3000PE
@ ] ONL | AL-00608710 Al Shell kit 10314-52A0-008 Sumitomo 3M 0-195i0r-:49 N-
@ | cn2 | AL-00385596 Al Plug _ 10120-3000PE L (ackescren)
Shell kit 10320-52A0-008
® | CNA | AL-Y0000988-02 Al Plug IC2.5/7-STF-5.08 ] 05~06 N-m
@ | CNB_| AL-00329460 Al Plug MSTB252-STF5.08_| oo™ ™ ™ 0506 N-m
® | CNC | AL-00329458-01 All Plug IC2.5/3-STF-5.08 05~06 N-m
® PC | AL-00490833-01 All Communication cable for Set-up software - [ R-Setup J
Combination f/l%?jﬁl) '\Dlsnkl Model No. of applicable amplifier
Set of D+Q AL-00661729 RS10001~RS105
Set of D+H+BHBHB® AL-00667184 RS1001~RS10105

@® To have an insulation distance between the main circuit wires and between the main circuit and the signal
circuit wires, the use of pole terminals with insulation sleeves is recommended. (If the wire in use is thicker
than AWG12, these cannot be used.)



3. Wiring

[Wire diameter]

[AC400V input type]

Sanyo Denki . - Manufacturer's Recommended
Name Model No. Model No. of applicable amplifier Name model No. Manufacturer tightening torque
Plug 10150-3000PE
@ | CNL | AL-00385594 Al Shell kit 10350-52A0-008 Sumitomo 3M 0.196:£0049
@ CN2 AL-00385596 All Plug 10120-3000PE te (jack . .)m
Shell kit 10320-52A0-008 ackesaew
©) CNA [ AL-Y0003760 RS1[02,RS105 Plug 1C2.5/6-STF-5.08 ) 05~06 N-'m
@ | cNB | AL-00329460 Al Plug MSTB25/2-STF-508 | Lo ™ | 05~06 N-m
® | CNC | AL-Y0003761 RS1002,RS10105 Plug 1C2.5/3-STF-5.08 05~06 N-m
® PC AL-00490833-01 All Communication cable for Set-up software - [ R-Setup J
— Sanyo Denki . -
Combination Model No. Model No. of applicable amplifier
Setof M+@ AL-00292309 Al
Set of D+H++@+® AL-00661738 RS1002,RS10105

@® To have an insulation distance between the main circuit wires and between the main circuit and the signal
circuit wires, the use of pole terminals with insulation sleeves is recommended. (If the wire in use is thicker
than AWG12, these cannot be used.)



3.

[How to process CN1/CN2 shields]

Wiring
How to process CN1/CN2 shields.

The drawings below show how to process shields for CN1/CN2 connectors.
There are two ways to process shields; clamping and soldering.

@® Clamping

Sheath

Remove the cable sheath.

Drain wire

Tape or compression insert

Attach tape or compression insert.
When attached, tape or compression insert must
completely be on the sheath of the cable.

Tighten the cable clamp over the drain wire.
Attach approximately 1mm away from the tape or the
compression insert.

* Compression insert should only be attached before soldering the cable to the connector.

@® Soldering

(Conditions 1 and 2 are the same as for clamping.)

Drain wire

Turn the cable and bring the drain wire close
to the grand plate.

Solder the drain wire
(O stamped part)




3. Wiring [How to process CN1/CN2 shields]

@® Applicable ¢ A measurements for CN1,CN2.
Applicable ¢ A measurements are shown below. Compression insert is not required if the ¢ A
measurements are within these.

Zonnector NO. Input Applicable @ Ameasurement Connector model number Manufacturer

10114-3000PE .
AC200V 7.0~8.0mm 10314-52A0-008 Sumitomo 3M Ltd.

CN1

10150-3000PE .
AC400V 15.0~16.5mm 10350-52A0-008 Sumitomo 3M Ltd.

10120-3000PE .
CN2 10.5~12.0mm 10320-52A0-008 Sumitomo 3M Ltd.




|[Parameter]

“ Parameter LiSt -« -« - rrr rrraar i 5_1‘
\0 Parameter setting value [Group0)] [Groupl] --- 5-7\
\0 Parameter setting value [Group2)] --«----------- 5-9\
\0 Parameter setting value [Group3] ------------- 5-10\
\0 Parameter setting value [Group4] [Group5] -- 5-13\
'®  Parameter setting value [Group8] - ::ccccccc- 5-14
\0 Parameter setting value [Group9)] ------------- 5-19\
\0 Parameter setting value [GroupA)] ------------- 5-21\
\0 Parameter setting value [GroupB)] ------------- 5-25\
\0 Parameter setting value [GroupC)] ------------- 5-28\
\0 System parameter setting value == === - = oro e 5-31\




1. Prior to Use [Servo motor model number]

B General Parameter Group O [Auto-tuning setting]

. Display Reference

Page Symbol Name Standard Value Unit Range page Type

00 | TUNMODE | Tuning mode 00:_AutoTun — 00~02 5-7 S/C

01 | ATCHA Automatic Tuning Characteristic 00:_Positioningl — 00~04 5-7 S/C

02 | ATRES Automatic Tuning Response 5 — 1~30 5-7 S/C

03 | ATSAVE é:f/?r%a“c Tuning, Automatic Parameter 00:_Auto_Saving | — | 00~01 57 sic
Automatic Notch Filter Tuning, Torque -

10 | ANFILTC Command 50 % 10~100 5-7 S/IC
Automatic Vibration Suppressor Frequency - :

20 | ASUPTC Tuning, Torque Command 25 % 10~100 5-7 S/IC
Automatic Vibration Suppressor Frequency o - .

21 | ASUPFC Tuning, Friction Compensation Value 5 % 0~50 57 SiC

B General Parameter Group 1 [Basic controlling parameter setting]

Page Symbol Name Standard Value Unit Display Range Re’l;(z’ggce Type

01 PCFIL Position command filter 0.0 ms 0.0~2000.0 5-7 S/IC

02 KP1 Position Loop Proportional Gain 1 30 1/s 1~3000 5-7 S/C

03 | TPI1 Position Loop Integral Time Constant 1 1000.0 ms 0.5~1000.0 5-7 S/C

Higher Tracking Control, Position o - :

04 | TRCPGN Compensation Gain 0 % 0~100 5-8 S/IC

05 | FFGN Feed Forward Gain 0 % 0~100 5-8 S/IC

08 FFFIL Feed Forward Filter 2000 Hz 1~2000 5-8 S/IC

10 | VCFIL Velocity Command Filter 2000 Hz 1~2000 5-8 SIC

12 | VDFIL Velocity Feedback Filter 1500 Hz 1~2000 5-8 S/C

13 KVP1 Velocity Loop Proportional Gain 1 50 Hz 1~2000 5-8 S/IC

14 | TVI1 Velocity Loop Integral Time Constant 1 20.0 ms 0.5~1000.0 5-8 S/C

15 | JRAT1 Load Inertia Ratio (Load Mass Ratio) 1 100 % 0~15000 5-8 S/C

Higher Tracking Control, Velocity o - :

16 | TRCVGN Compensation Gain 0 % 0~100 5-8 S/IC

17 | AFBK Acceleration Feedback Gain 0.0 % -100.0~100.0 5-8 S/IC

18 | AFBFIL Acceleration Feedback Filter 500 Hz 1~2000 5-8 S/C

20 | TCFIL1 Torque Command Filter 1 600 Hz 1~2000 5-8 S/IC

21 | TCFILOR | Torque Command Filter Order 2 Order 1~3 5-8 S/IC

*When manual tuning, set the [Page 16: high tracking control position compensation gain] at 100 % to bring conditions in line
with Q-Series standard characteristics.

B General Parameter Group 2 [Vibration suppressing control.”Notch filter.~ Disturbance
observer setting]

Page Symbol Name Standard Value Unit Display Range Re’l;(z’ggce Type
00 | SUPFRQ1 | Vibration Suppressor Frequency 1 500 Hz 5~500 5-9 S/IC
01 SUPLV Vibration Suppressor Level Selection 00 — 00~03 5-9 SIC
10 | VCNFIL Velocity Command,Notch Filter 500 Hz 50~500 5-9 S/C
20 | TCNFILA | Torque Command,Notch Filter A 2000 Hz 100~2000 5-9 S/C
21 | TCNFPA ITmC;\:E\'/';ﬁW ow Frequency Phase Delay 00 — 00~02 59 sic
22 TCNFILB Torque Command,Notch Filter B 2000 Hz 100~2000 5-9 S/C
23 | TCNFDB TCNFILB, Depth Selection 00 — 00~03 5-9 S/C
24 | TCNFILC Torque Command, Notch Filter C 2000 Hz 100~2000 5-9 SIC
25 | TCNFDC TCNFILC, Depth Selection 00 — 00~03 5-9 S/C
26 | TCNFILD Torque Command,Notch Filter D 2000 Hz 100~2000 5-9 S/IC
27 TCNFDD TCNFILD, Depth Selection 00 — 00~03 5-10 S/C
30 | OBCHA Observer characteristic 00:_Low — 00~01 5-10 S/C
31 0BG Observer Compensation Gain 0 % 0~100 5-10 SIC
32 OBLPF Observer Output, Low Pass Filter 50 Hz 1~2000 5-10 S/C
33 | OBNFIL Observer Output, Notch Filter 2000 Hz 100~2000 5-10 S/IC

NOTE) S/C in column ‘Type ‘ are supported for position /velocity/torque control mode and
CAN open mode.
S in column ‘Type ‘ are supported for only position /velocity/torque control mode.
C in column ‘Type * are supported for only CANopen mode.

5—1



1. Prior to Use

B General Parameter

[Servo motor

mo

Group 3 [Setting for

frequency switching]

el number]

gain switching control~vibration suppressing

Page Symbol Name Standard Value Unit Display Range Re:)eargegce Type
00 KP2 Position Loop Proportional Gain 2 30 1/s 1~3000 5-10 S/IC
01 | TPI2 Position Loop Integral Time Constant 2 1000.0 ms 0.5~1000.0 5-10 S/IC
02 KVP2 Velocity Loop Proportional Gain 2 50 Hz 1~2000 5-10 SIC
03 | TVI2 Velocity Loop Integral Time Constant 2 20.0 ms 0.5~1000.0 5-10 S/IC
04 | JRAT2 Load Inertia Ratio (Load Mass Ratio) 2 100 % 0~15000 5-10 SIC
05 | TCFIL2 Torque Command Filter 2 600 Hz 1~2000 5-10 SIC
10 | KP3 Position Loop Proportional Gain 3 30 1/s 1~3000 5-11 S/IC
11 | TPI3 Position Loop Integral Time Constant 3 1000.0 ms 0.5~1000.0 5-11 S/IC
12 KVP3 Velocity Loop Proportional Gain 3 50 Hz 1~2000 5-11 S/IC
13 | TVI3 Velocity Loop Integral Time Constant 3 20.0 ms 0.5~1000.0 5-11 S/IC
14 | JRAT3 Load Inertia Ratio (Load Mass Ratio) 3 100 % 0~15000 5-11 SIC
15 | TCFIL3 Torque Command Filter 3 600 Hz 1~2000 5-11 S/IC
20 KP4 Position Loop Proportional Gain 4 30 1/s 1~3000 5-11 SIC
21 | TPI4 Position Loop Integral Time Constant 4 1000.0 ms 0.5~1000.0 5-11 SIC
22 KVP4 Velocity Loop Proportional Gain 4 50 Hz 1~2000 5-11 S/IC
23 | TVi4 Velocity Loop Integral Time Constant 4 20.0 ms 0.5~1000.0 5-11 SIC
24 | JRAT4 Load Inertia Ratio (Load Mass Ratio) 4 100 % 0~15000 5-11 S/IC
25 TCFIL4 Torque Command Filter 4 600 Hz 1~2000 5-11 SIC
30 | GCFIL Low Pass Filter of Gain Switching 0 ms 0~100 5-11 SIC
40 | SUPFRQ2 | Vibration Suppressor Frequency 2 500 Hz 5~500 5-12 S/IC
41 | SUPFRQ3 | Vibration Suppressor Frequency 3 500 Hz 5~500 5-12 S/IC
42 | SUPFRQ4 | Vibration Suppressor Frequency 4 500 Hz 5~500 5-12 SIC
B General Parameter Group 4 [To set high setting control]
Page Symbol Name Standard Value Unit Display Range Re’f)eg’gegce Type
00 CVFIL Command Velocity, Low Pass Filter 1000 Hz 1~2000 5-13 S/IC
01 CVTH Command Velocity Threshold 20 min™ 0~65535 5-13 S/IC
02 ACCCO Acceleration Compensation 0 x50 Pulse | -9999~+9999 5-13 SIC
03 DECCO Deceleration Compensation 0 X 50 Pulse | -9999~+9999 5-13 SIC
B General Parameter Group 5 [To set CAN mode control]

Page Symbol Name Standard Value Unit Display Range Regzlrggce Type
00 NODE-ID NODE ID 1 — 1~127 5-13 Cc
01 BITRATE BITRATE 06:_500Kbps — 00~08 5-13 C




1. Prior to Use

[Servo moto

r

mo

el numb

B General Parameter Group 8 [Control system setting]

er]

Page Symbol Name Standard Value Unit Display Range Re;eargegce Type
00 | CMDPOL Command Input Polarity 00:_PC+_VC+_TC+ — 00~07 5-14 S
01 | VC/ITC-DB | Analog Input Dead Band 00:_Disabled — 00~01 5-14 S
02 | VCZDAT Analog Input Dead Band Width 0.0 mV 0.0~6553.5 5-14 S
11 | pcpryp | Position Command Pulse, Form 00:_F-PC_R-PC — 00~02 5-14 s
Selection - —
12 | pcppoL Posm_on Command Pulse, Count 00:_Typel _ 00~03 5.14 s
Polarity
13 | PCPFIL Position Command Pulse, 00:_834nsec — 00~07 5-15 s
Digital Filter
14 | PCPMUL Position Command, Pulse Multiplier 1 — 1~63 5-15
. . 1/32767~
15 GER1 Electric Gear Ratio 1 11 — 32767/1 5-15 S
. . 1/32767~
16 GER2 Electric Gear Ratio 2 1/1 — 32767/1 5-15 S
17 | EDGEPOS | Positioning method 00:_Pulse_lInterval — 00~01 5-15 S/IC
18 | PDEVMON 'M”g‘;ig'ron I Position Deviation 00:_After_Filter — 00~01 515 | SIC
19 | CLR Deviation Clear Selection 00_Typel — 00~03 5-15 S/IC
20 | vC1 Preset Velocity Command 1 100 min™ 0~32767 5-16 S
21 | ve2 Preset Velocity Command 2 200 min™ 0~32767 5-16 S
22 | vC3 Preset Velocity Command 3 300 min™ 0~32767 5-16 S
23 | vcomseL | Velocity Compensation Command, 02: VCOMP — 01~02 5-16 s
Input Selection
24 | vcomp Preset Velocity Compensation 0 mint -9999~+9999 516 s
Command
Analog Velocity Command,
25 | VCGN Reference (Analog Velocity 500 min™/V 0~4000 5-16 S
Compensation Command, Ref.)
Velocity Command, Acceleration - )
26 | TVCACC Time Constant 0 ms 0~16000 5-16 S
Velocity Command, Deceleation -
27 TVCDEC Time Constant 0 ms 0~16000 5-16 S
28 VCLM Velocity Limit 65535 min™ 1~65535 5-16 S/IC
30 | TcomseL | foraue Compensation Command, 02:_TCOMP — 01~02 5-16 s
Input Selection -
31 | Tcomp1 | PresetTorque Compensation 0 % -500~500 5-17 sic
Command 1
32 | Tcomp2 Preset Torque Compensation 0 % -500~500 5.17 s/c
Command 2
33 | TCON Analog Torque Command, 50 %IV 0~500 517 s
Reference
Analog Torque Compensation o - )
34 TCOMPGN Command, Reference 50 %IV 0~500 5-17 S
35 | TLSEL Torque Limit, Input Selection 00:_TCLM — 00~03 5-17 S
36 | TCLM Internal Torque Limit 100 % 10~500 5-17 S
37 | sqTcim gOrq“e. Limit —at  Sequence 120 % 10~500 5-17 s
peration
40 | NEAR In-Position Near Range 500 Pulse 1~65535 5-18 SIC
41 INP In-Position Window 100 Pulse 1~65535 5-18 S/IC
42 | zZv Speed Zero Range 50 min™ 50~500 5-18 S/IC
43 | LOWV Low Speed Range 50 min™ 0~65535 5-18 SIC
44 | VCOMP Speed Matching Width 50 min™ 0~65535 5-18 S/IC
45 | VA High Speed Range 1000 min™* 0~65535 5-18 SIC
As for the parameter, setting becomes effective after control power supply
re-input.




1. Prior to Use [Servo motor model number]
B General Parameter Group 9 [Function enabling condition setting]
Page Symbol Name Standard Value Display Range Re'l;(z’ggce Type
00 | F-OT Positive Over-Travel Function 0D:_CONT6_OFF 00~27 5-19,20 SIC
01 | R-OT Negative Over-Travel Function 0B:_CONT5_OFF 00~27 5-19,20 SIC
02 | AL-RST Alarm Reset Function 10:_CONT8_ON 00~27 5-19,20 S/C
03 ECLR Absolute Encoder Clear Function 06:_CONT3_ON 00~27 5-19,20 S/C
04 CLR Deviation Clear Function 08:_CONT4_ON 00~27 5-19,20 S/C
05 | S-ON SERVO-ON Function 02:_CONT1_ON 00~27 5-19,20 S
10 | MS Control Mode Switching Function 00:_Always_ Disable 00~27 5-19,20 S/IC
Position Command Pulse Inhibit Function
11 INH/Z-STP | and Velocity Command Zero Clamp | 00:_Always_ Disable 00~27 5-19,20 S/IC
Function
12 GERS Electric Gear Switching Function 00:_Always_ Disable 00~27 5-19,20 S
13 GC1 Gain Switching Function, Select Input 1 00:_Always_ Disable 00~2F 5-19,20 S/C
14 GC2 Gain Switching Function, Select Input 2 00:_Always_ Disable 00~2F 5-19,20 S/C
15 | SUPFSEL1 mgL?tllon Suppressor Frequency, Select 00:_Always_ Disable 00~2F 5-19,20 SIC
16 | SUPFSEL2 mgL?tlzon Suppressor Frequency, Select 00:_Always_ Disable 00~2F 5-19,20 SIC
Position Loop Proportional  Control, . - i
17 | PLPCON Switching Function 01: Always_ Enable 00~2F 5-19,20 SIC
20 | sP1 Preset Velocity Command, Select Input 1 | 00:_Always_ Disable 00~27 5-19,20 S
21 | sp2 Preset Velocity Command, Select Input 2 | 00:_Always_ Disable 00~27 5-19,20 S
22 | DR preset Veloclty Command, Direction of | o, aways_Disable | 00~27 | 519,20
Preset Velocity Command, Operation . . -
23 | RUN Start Signal Input 00:_Always_ Disable 00~27 5-19,20 S
Preset Velocity Command, Positive Move . . -
24 RUN-F Signal Input 00:_Always_ Disable 00~27 5-19,20 S
Preset Velocity Command, Negative . . -
25 | RUN-R Move Signal Input 00:_Always_ Disable 00~27 5-19,20 S
Velocity Loop Proportional Control, . . i
26 | VLPCON Switching Eunction 04:_CONT2_ON 00~2F 5-19,20 S/IC
27 | VCOMPS xleplgf ity Compensation Function, Select | . ajyays Disable 00~27 519,20 | S/C
30 | TCOMPS1 |Tn(:)r3tu 1 Compensation Function, Select | 4. Aways Disable 00~27 519,20 | SIC
31 | TCOMPS2 IT;]%rStu ; Compensation Function, Select 00:_Always_ Disable 00~27 5-19,20 s/C
32 | TL Torque Limit, Input Selection OE:_CONT7_ON 00~27 5-19,20 S/IC
33 | OBS Disturbance Observer 00: Always_ Disable 00~2F 5-19,20 S/IC
40 | EXT-E External Error Input 00:_Always_ Disable 00~27 5-19,20 S/IC
41 | DISCHARG | Main Power Discharge Function 01:_Always_ Enable 00~27 5-19,20 S/IC
42 | EMR Emergency Stop Function 07:_CONT3_OFF 00~27 5-19,20 S/IC
50 | HOME Home Signal Input Selection 00:_ Always_ Disable 00~27 5-19,20 C
51 | PROBE Probe Signal Input Selection 00:_ Always_ Disable 00~27 5-19,20 C




1. Prior to Use

[Servo moto

Mo

el numb

er]

B General Parameter Group A [Setting for output condition of
general output terminal/monitor output selection/setup software]

Page Symbol Name Standard Value Display Range Re:)e;rgegce Type
00 | OuUT1 General Purpose Output 1 18:_INP_ON 00~6B 5-21,22,23 | SIC
01 | OuUT2 General Purpose Output 2 0C:_TLC_ON 00~6B 5-21,22,23 | S/C
02 | OUT3 General Purpose Output 3 02:_S-RDY_ON 00~6B 5-21,22,23 | (SIC)
03 | OUT4 General Purpose Output 4 O0A:_MBR_ON 00~6B 5-21,22,23 | (SIC)
04 | OUTS General Purpose Output 5 33:_ALM5_OFF 00~6B 5-21,22,23 | (SIC)
05 | OUT6 General Purpose Output 6 35:_ALM6_OFF 00~6B 5-21,22,23 | (SIC)
06 | OUT7 General Purpose Output 7 37:_ALM7_OFF 00~6B 5-21,22,23 | (SIC)
07 | OUT8 General Purpose Output 8 39:_ALM_OFF 00~6B 5-21,22,23 | (SIC)
10 | DMON Digital Monitor, Output Signal Selection 00:Always_OFF 00~6B 5-21,22,23 | (SIC)
11 | MON1 Analog Monitor 1, Output Signal Selection 05:VMON_2mV/ min™* 00~15 5-21 S/IC
12 | MON2 Analog Monitor 2, Output Signal Selection 02:TCMON_2V/TR 00~15 5-21 SIC
13 | MONPOL Analog monitor output polarity 00:_MON1+_MON2+ 00~08 5-24 S/IC
20 | COMAXIS | Setup Software, Communication Axis Number | 01:_#1 01~0F 5-24 S/IC
21 | COMBAUD | Setup Software, Communication Baud Rate 05:_38400bps 00~05 5-24 S/IC

NOTE) (S/C) in column ‘Type’ are only supported in AC400V Input type.
As for the parameter, setting becomes effective after control power supply re-input.

B General Parameter

Group B [Setting related to sequence/alarms]

Page Symbol Name Standard Value Unit DRispIay Reference Type
ange page

00 | JoGgvC JOG Velocity Command 50 min™ 0~32767 5-25 SIC

10 | DBOPE Dynamic Brake Action Selection 04:_SB__Free — 00~05 5-25 S/IC

11 | ACTOT Over-Travel Action Selection 00:_CMDINH_SB_SON — 00~06 5-25 S

12 | ACTEMR Emergency Stop Operation 00:_SERVO-BRAKE — 00~01 5-25 SIC
Delay Time of Engaging Holding Brake - B

13 | BONDLY | (holding brake holding delay time) 300 ms | 0~1000 526 | sic

14 | BOFFDLY Dela)_/ Time of Releasing Hold_lng Brake 300 ms 0~1000 5.26 s/c
(holding brake release delay time)

15 | BONBGN Brake Operation Beginning Time 0 ms 0~65535 5-26 SIC

16 | PFDDLY Power Failure Detection Delay Time 32 ms 20~1000 5-26 S/IC

20 | OFWLV | Following Error Warning Level 65535 ﬁ?sze“ 1~65535 526 | Sic

21 | OFLV Following Error Limit 500 )r()t?szeél 1~65535 5-26 S/IC

22 | OLWLV Overload Warning Level 90 % 20~100 5-27 S/IC

23 | vrBaLm | Speed Feedback Error (ALM_C3) 01:_Enabled — 00~01 5-27 sic
Detection -

24 | VCALM Speed Control Error (ALM_C2) 00:_Disabled — 00~01 527 sic
Detection

As for the parameter, setting becomes effective after control power supply re-input.
B General Parameter Group C [Encoder related setting]

Page Symbol Name Standard Value Unit | Display Range Re;ggegce Type

00 | ABS/INCSYS | Position detection system choice 00:_Absolute - 00~01 5-28 S/IC

01 | ENFIL Motor Incremental Encoder, Digital Filter 01:_220nsec — 00~07 5-28 S/IC

02 | EX-ENFIL External Incremental Encoder, Digital Filter | 01:_220nsec — 00~07 5-28 S/IC

03 | EX-ENPOL External Encoder Polarity Invert 00:_Typel — 00~07 5-29 SIC

04 | PULOUTSEL | Encoder Pulse Divided Output, Selection 00:_Motor_Enc. — 00~01 5-29 (sic)

05 | ENRAT Encoder Output Pulse, Divide Ratio 1/1 — | 1/8192~1/1 5-29 (sic)

06 | PULOUTPOL | Encoder Pulse Divided output, Polarity 00:_Typel — 00~03 5-29 (SIC)

07 | PSOFORM Encoder Signal Output (PS), Format 00:_Binary — 00~02 5-30 (SIC)

08 | ECLRFUNC | APpisolute Encoder Clear Function 00:_Status_MultiTurn | — | 00~01 530 | s/C

NOTE) (S/C) in column ‘Type’ are only supported in AC400V Input type.

As for the parameter, setting becomes effective after control power supply re-input.
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1. Prior to Use

[Servo motor mo

To the customers using “Absolute encoder for incremental system” with R motor;

Please set the setting of the parameter of the table below value to the servo amplifier.

el number]

Group Page Symbol Name Setting value contents
C 00 ABS/INCSYS | Position detection system choice 00:_Absolute Absolute system
C 08 ECLRFUNC ég:f;ilg;e Encoder Clear Function 01:_Status Clear Only Encoder Status

As for the parameter, setting becomes effective after control power supply re-input.

To the customers using “Battery backup method absolute encoder” with incremental system

with Q motor;
Please set the setting of the parameter of the table below value to the servo amplifier.
Group | Page Symbol Name Setting value contents
C 00 ABS/INCSYS | Position detection system choice 01: Incremental Absolute system
C 08 ECLRFUNC ézr:esc(;:g:]e Encoder Clear Function 01:_Status Clear Only Encoder Status

As for the parameter, setting becomes effective after control power supply re-input.

B Encoder specifications

Type Within 1 rotation Multiple rotation Notes
PA035C 131072(17bit) 65536(16bit) Battery backup method absolute encoder
PA035S 131072(17bit) — Absolute encoder for incremental system A

A To the customers using “Battery backup method absolute encoder” with incremental system;,
See the parameter set values for your servo amplifier in the table below and

make sure to use them.

General parameter

Group Page Symbol Name Setting value contents
C 00 ABS/INCSYS Position detection system choice 01:_Incremental Absolute system
C 08 ECLRFUNC Abusolute EnSC;Cejstri(():nlear Function 01:_Status Clear Only Encoder Status

B System parameter [for Setup software - R-Setup]

Page Name Display Range Reference page Type
00 Main Power, Input Type 2 ways(depending on the hardware type) 5-30 SIC
01 Motor Encoder Type 2 ways (depending on the hardware type) 5-30 SIC
02 Incremental Encoder, Function Setting 2 ways(depending on the hardware type) 5-30 S/IC
03 Incremental Encoder, Resolution Setting 500P/R ~ 65535P/R 5-30 SIC
04 Absolute Encoder, Function Setting 4 ways (depending on the hardware type) 5-30 SIC
05 Absolute Encoder, Resolution Setting 11lways 5-30 S/IC
06 Motor Type — 5-31 SIC
08 Control Mode 7 ways 5-31 S/C
09 Position Loop Control and Position Loop Encoder Selection 2ways (depending on the hardware type) 5-31 S/C
0A External Encoder, Resolution Seting 500P/R ~ 65535P/R 5-31 S/C
0B Regenerative Resistor Selection 3ways 5-31 S/C
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Parameter [Parameter setting value [Group0)] [Groupl] ]

General parameter Group O [Auto-tuning settings]

Page Contents

Tuning mode [TUNMODE]

00 Setting range Unit Stanldard Selection : C(.)ntents
value 00:_AutoTun Automatic Tuning
00~02 — | 00:_AutoTun 01:_AutoTun_JRAT-Fix | Autiomatic Tuning (JRAT Fixed)
02:_ManualTun Manual Tuning

Automatic Tuning Characteristic [ATCHA]

Setting Unit Standard value Selef:Flon' _ Contents
range _ 00:_Positioningl | Positioning Control 1
01 00~04 — 00:_Positioning1 01:_Positioning2 | Positioning Control 2

02:_Positioning3 | Positioning Control 3
03:_Trajectoryl Trajectory Control
04:_Trajectory2 Trajectory Control (KP Fixed)

Automatic Tuning Response [ATRES]

Sets the auto-tuning response. The larger the set value,

. . Standard the higher the response. Make the setting suitable for
02 Setting range unit value rigidity of the device.
1~30 — 5

Automatic Tuning, Automatic Parameter Saving  [ATSAVE]

The parameter (JRAT) obtained from auto-tuning result is

03 Setting Unit Standard value automatlcally‘saved.
range . Selection Contents
00~01 — | 00:_Auto_Saving 00: Auto_Saving | Saves Parameter Automatically in JRAT1.
01:_No_Saving Automatic Saving is Invalidity

Automatic Notch Filter Tuning, Torque Command  [ANFILTC

Sets the torque command value applied to the motor at the

10 Setting range Unit Standard time of auto-notch filter tuning.
value Larger value makes the tuning more accurate; however,
10~100 % 50 note that it also makes the move of the machine larger.

Automatic Vibration Suppressor Frequency Tuning, Torque Command [ASUPTC]
Sets the torque command value applied to the motor at the

20 Setting range Unit Standard time of auto-vibration suppressing frequency tuning.
value Larger value makes the tuning more accurate, however,
10~100 % 25 note that it also makes the move of the machine larger.
Automatic Vibration Suppressor Frequency Tuning, Friction Compensation Value [ASUPFC]
Sets the friction torque compensation added to the motor
. . Standard torque at the time of auto-vibration suppressing frequency
21 Setting range unit value tuning. Set this value close to actual friction torque, and
0~50 % 5 vibration suppressing frequency tuning will be more
accurate.

General parameter Group 1 [Basic control parameter setting]

Page Contents

Position command filter  [PCFIL]

Parameter to put primary low pass filter to the position

o1 Setting range Unit Standard c_ommand._Time constant of the filter is set. Filter is
grang value disabled with the set value of 0.0ms.
0.0~2000.0 ms 0.0

Position Loop Proportional Gain 1 [KP1]

Proportional gain for position controller.

02 Setting range Unit Standard When auto-tuning result saving is executed, the tuning
value result is automatically saved in this parameter.
1~3000 1/s 30

Position Loop Integral Time Constant 1 [TPI1]

Integral time constant for position controller. When position

Setting range Unit Standard loop proportional control switching function is disabled, this
03 .
value setting becomes enabled.
0.5~1000.0 ms 1000.0 Integral term is disabled (proportional control) with the set

value of 1000.0ms.




Parameter [Parameter setting value [Groupl] ]

Page Contents

Higher Tracking Control, Position Compensation Gain [TRCPGN]
Parameter to enhance following-up performance. The

04 Setting range Unit Standard larger value can make the following-up performance
value higher. When the value other than 0% is set, position
0~100 % 0 command filter and feed forward gain are automatically

set.

Feed Forward Gain  [FFGN]

Feed forward compensation gain at the time of position

05 Setting range Unit Standard control.
value
0~100 % 0

Feed Forward Filter  [FFFIL]

Parameter to put primary low pass filter to feed forward

08 Setting range Unit Standard command. Sets the cut-off frequency.
value Filter is disabled with the set value of 2000Hz.
1~2000 Hz 2000

Velocity Command Filter  [VCFIL]

Parameter to put primary low pass filter to velocity

10 Setting range Unit Standard command. Sets the cut-off frequency.
value Filter is disabled with the set value of 2000Hz.
1~2000 Hz 2000

Velocity Feedback Filter  [VDFIL]

Parameter to put primary low pass filter to velocity

12 Setting range Unit Standard feedback. Sets the cut-off frequency. Filter is disabled with
value the set value of 2000Hz.
1~2000 Hz 1500

Velocity Loop Proportional Gain 1 [KVP1]

Proportional gain of velocity controller.

13 Setting range Unit Standard When auto-tuning result saving is executed, the tuning
value result is automatically saved in this parameter.
1~2000 Hz 50
Velocity Loop Integral Time Constant 1  [TVI1]
Integral time constant of velocity controller. When velocity loop proportional
14 Setting range Unit Standard control switching function is disabled, this set value is enabled.
value Integral term (proportional control) is disabled with the set value of 1000.0ms.
0.5~1000.0 ms 20.0 When auto-tuning result saving is executed, the tuning result is automatically

saved in this parameter.

Load Inertia Ratio (Load Mass Ratio) 1 [JRAT1]

Sets inertia moment of the loading device to the motor

Setting range Unit Standard inertia moment. Set value=JL/IJM x 100%
15 value JL : Load inertia moment
0~15000 % 100 JM : Motor inertia moment

When auto-tuning result saving is executed, the tuning
result is automatically saved in this parameter.

Higher Tracking Control, Velocity Compensation Gain  [TRCVGN]
Parameter to enhance following-up performance. The

16 Setting range Unit Standard larger value can make the following-up performance
value higher. When velocity loop proportional control switching
0~100 % 0 function is used, set this to 0%.

Acceleration Feedback Gain  [AFBK]

Compensation function to make the velocity loop stable.

17 Setting range Unit Standard Multiply this gain with the detected acceleration to
value compensate torque command. Setting unit is 0.1%.
-100.0~100.0 % 0.0

Acceleration Feedback Filter  [AFBFIL]

Parameter to put primary low pass filter to acceleration

18 Setting range Unit Standard feedback compensation. Sets the cut-off frequency. Filter
value is disabled with the set value of 2000Hz.
1~2000 Hz 500

Torque Command Filter 1 [TCFIL1]

Parameter to put low pass filter to torque command. Sets

20 Setting range Unit Standard the cut-off frequency.
value When auto-tuning result saving is executed, the tuning
1~2000 Hz 600 result is automatically saved in this parameter.

Torgue Command Filter Order [TCFILOR]

Parameter to set ordinal number of torque command filter.

21 Setting range Unit Standard
value
1~3 Order 2




2. Parameter

B General parameter

Group 2

[Parameter setting value [Group2] ]

[vibration suppressing control / notch filter / disturbance observer settings]

Page Contents
Vibration Suppressor Frequency 1 [SUPFRQ1]
Parameter to set the frequency of restricting vibration.
Setting range Unit Standard Inside the servo amplifier, vibration suppressing frequency
value from 5~99Hz is treated by 1HzUnit, and that from 100~
5~500 Hz 500 500Hz is by 10HzUnit. Even when set by lower unit than
00 these, operations do not change.
Vibration suppressing control is disabled with the set value
of 500Hz.
When auto-frequency tuning is executed, the tuning result
is automatically saved in this parameter.
Change this while the motor stops.
Vibration Suppressor Level Selection [SUPLV]
Parameter to set the size of vibration suppressing control
01 Setting range Unit Standard effect. The smaller the value is, the greater the effect will
value be.
00~03 — 00 Change this while the motor stops.
Velocity Command,Notch Filter  [VCNFIL]
Parameter to set notch filter to velocity command. Sets the
Setting range Unit Standard center frequency.
10 value Inside the servo amplifier, the center frequency from 50~
50~500 Hz 500 99Hz is treated by 1HzUnit and that from 100~500Hz is
by 10HzUnit. Even when set by lower unit than these,
operations do not change.
Filter is disabled with the set value of 500Hz.
Torque Command,Notch Filter A [TCNFILA]
Parameter to set notch filter to torque command. Sets the
Setting range Unit Standard center frequency.
value Inside the servo amplifier, the center frequency is treated
20 100~2000 Hz 2000 by 10HzUnit. Even when set by lower unit than 1HzUnit,
operations do not change.
Filter is disabled with the set value of 2000Hz.
When auto-notch filter tuning is executed, the tuning result
is automatically saved in this parameter.
TCNFILA, Low Frequency Phase Delay Improvement [TCNFPA]
Parameter to improve phase delay at lower frequency
Setting range Unit Standard than center frequency of torque command notch filter A.
21 value The larger the value is, the greater the effect is.
00~02 — 00 Same characteristics as the standard notch filter with the
set value of 0.
Torque Command,Notch Filter B [TCNFILB]
Parameter to set notch filter to torque command. Sets the
Setting range Unit Standard center frequency.
22 value Inside the servo amplifier, the center frequency is treated
100~2000 Hz 2000 by 10HzUnit. Even when set by 1HzUnit, operations do not
change.
Filter is disabled with the set value of 2000Hz.
TCNFILB, Depth Selection [TCNFDB]
Parameter to set the depth of torque command notch filter
23 Setting range Unit Standard B. The larger the value is, the shallower.
value
00~03 — 00
Torque Command, Notch Filter C  [TCNFILC]
Parameter to set notch filter to torque command. Sets the
Setting range Unit Standard center frequency.
24 value Inside the servo amplifier, the center frequency is treated
100~2000 Hz 2000 by 10HzUnit. Even when set by 1HzUnit, operations do not
change.
Filter is disabled with the set value of 2000Hz.
TCNFILC, Depth Selection [TCNFDC]
Parameter to set the depth of torque command notch filter
25 Setting range Unit Standard C. The larger the value is, the shallower.
value
00~03 — 00
Torgue Command,Notch Filter D [TCNFILD]
Parameter to set notch filter to torque command. Sets the
Setting range Unit Standard center frequency.
26 value Inside the servo amplifier, the center frequency is treated
100~2000 Hz 2000 by 10HzUnit. Even when set by 1HzUnit, operations do not
change.
Filter is disabled with the set value of 2000Hz.




o1

Parameter

[Parameter setting value [Group2] [Group3] ]

Page Contents
TCNFILD, Depth Selection [TCNFDD]
Parameter to set the depth of torque command notch filter
27 Setting range Unit Standard D. The greater the value is, the shallower the depth will be.
value
00~03 — 00
Observer characteristic [OBCHA]
Selects the observer characteristics.
30 Setting range Unit Standard Selection Contents
value 00:_Low For Low Cycle
00~01 — 00:_Low 01:_Middle | For Middle Cycle
Observer Compensation Gain  [OBG]
Observer compensation gain. The larger the value is, the
31 Setting range Unit Standard higher the suppression characteristics will be. However, if
value this is too large, oscillation may sometimes occur.
0~100 % 0
Observer Output, Low Pass Filter [OBLPF]
Sets the cut off frequency of observer output low pass
32 Setting range Unit Standard filter. Filter is disabled with the set value of 2000Hz.
value When the observer characteristics are “01: Middle (For
1~2000 Hz 50 Middle Cycle) ", the function is disabled.
Observer Output, Notch Filter  [OBNFIL]
Sets the center frequency of observer output notch filter.
Setting range Unit Standard Inside the servo amplifier, the center frequency is treated
33 value by 10HzUnit. Even when set by 1HzUnit, operations do not
100~2000 Hz 2000 change.
Filter is disabled with the set value of 2000Hz.
B General parameter Group 3

[Gain switching control / vibration suppressing frequency switching settings]

Page Contents
Position Loop Proportional Gain 2 [KP2]
Proportional gain for position controller.
00 Setting range Unit Standard
value
1~3000 Us 30
Position Loop Integral Time Constant 2 [TPI2]
Integral time constant for position controller.
Setting range Unit Standard Integral term is disabled (proportional control) with the set
01 value value of 1000.0ms.
0.5~1000.0 ms 1000.0 ﬁD
Cannot be used when the position loop proportional
control switching function is enabled.
Velocity Loop Proportional Gain 2 [KVP2]
Proportional gain for velocity controller.
02 Setting range Unit Standard When load inertia is the one set by load inertia moment
value ratio (load mass ratio) 2, the response is this set value.
1~2000 Hz 50
Velocity Loop Integral Time Constant 2 [TVI2]
Integral time constant for velocity controller.
03 Setting range Unit Standard Enab]ed _wht_an velocity loop proportional control switching
value function is disabled.
0.5~1000.0 ms 20.0 Integral term is disabled (proportional control) with the set
value of 1000.0ms.
Load Inertia Ratio (Load Mass Ratio) 2 [JRATZ2]
Sets the inertia moment of load device to the motor inertia
04 Setting range Unit Standard moment. Set value=JL/JM X 100%
value JL : Load inertia moment
0~15000 % 100 JM : Motor inertia moment
Torque Command Filter 2 [TCFIL2]
Parameter to set low pass filter to torque command. Sets
05 Setting range Unit Standard the cut off frequency.
value
1~2000 Hz 600
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Parameter

[Parameter setting value [Group3] ]

Page Contents
Position Loop Proportional Gain 3 [KP3]
Proportional gain for position controller.
10 Setting range Unit Standard value
1~3000 1/s 30
Position Loop Integral Time Constant 3 [TPI3]
Integral time constant for position controller.
Setting range Unit Standard value Integral term is disabled (proportional control) with the set
1 0.5~1000.0 ms 1000.0 value of 1000.0ms.
ﬁD Cannot be used when position loop proportional
control switching function is enabled.
Velocity Loop Proportional Gain 3 [KVP3]
Proportional gain for velocity controller.
12 Setting range Unit Standard value When load inertia is the one set by load inertia moment
1~2000 Hz 50 ratio (load mass ratio) 2, the response is this set value.
Velocity Loop Integral Time Constant 3 [TVI3]
Integral time constant for velocity controller. This setting is
13 Setting range Unit Standard value enabled when velocity loop proportional control switching
0.5~1000.0 ms 20.0 function is disabled.
Integral term is disabled (proportional control) with the set
value of 1000.0ms.
Load Inertia Ratio (Load Mass Ratio) 3 [JRAT3]
Sets the inertia moment of load device to the motor inertia
14 Setting range Unit Standard value moment. S_et v_aIue=JL/JM X 100%
0~15000 % 100 JL : Load inertia moment
JM : Motor inertia moment
Torque Command Filter 3 [TCFIL3]
Parameter to set low pass filter to torque command. Sets
15 Setting range Unit Standard value the cut off frequency.
1~2000 % 600
Position Loop Proportional Gain 4 [KP4]
Proportional gain for position controller.
20 Setting range Unit Standard value
1~3000 s 30
Position Loop Integral Time Constant4 [TPI4]
Integral time constant for position controller. Integral term
Setting range Unit Standard value is disabled (proportional control) with the set value of
21 0.5~1000.0 ms 1000.0 1000.0ms.
,@D Cannot be used when position loop proportional
control switching function is enabled.
Velocity Loop Proportional Gain 4 [KVP4]
Proportional gain for velocity controller.
22 Setting range Unit Standard value When load inertia is the one set by load inertia moment
1~2000 Hz 50 ratio (load mass ratio) 2, the response is this set value.
Velocity Loop Integral Time Constant 4 [TVI4]
Integral time constant for velocity controller. This setting is
23 Setting range Unit Standard value enabled when velocity loop proportional control switching
0.5~1000.0 ms 20.0 function is disabled.
Integral term is disabled (proportional control) with the set
value of 1000.0ms.
Load Inertia Ratio (Load Mass Ratio) 4 [JRAT4]
Sets the inertia moment of load device to the motor inertia
24 Setting range Unit Standard value moment. S_et v_alue=JL/JM X 100%
0~15000 % 100 JL : Load inertia moment
JM : Motor inertia moment
Torque Command Filter 4 [TCFIL4]
Parameter to set low pass filter to torque command. Sets
25 Setting range Unit Standard value the cut off frequency.
1~2000 % 600
Low Pass Filter of Gain Switching  [GCFIL]
Parameter to set time constant for gain switching.
30 Setting range Unit Standard value The larger the value is, the gentler the switching is.
0~100 ms 0
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Parameter

[Parameter setting value [Group3] ]

Page Contents
Vibration Suppressor Frequency 2 [SUPFRQ2]
Parameter to set the frequency of vibration suppressing
Setting range Unit Standard vibration.
value In the servo amplifier, the vibration suppressing frequency
5~500 Hz 500 from 5 to 99Hz is treated by 1Hz unit, and from 100 to
40 500Hz is by 10Hz unit. Operations do not change if set by
lower unit than these.
Vibration suppressing control is disabled when the set
value is 500Hz
ﬁD Change this while the motor stops.
Vibration Suppressor Frequency 3 [SUPFRQ3]
Parameter to set the frequency of vibration suppressing
Setting range Unit Standard vibration.
=500 e v5a(I)L$e In the servo amplifier, the vibration suppressing frequency
from 5 to 99Hz is treated by 1H unit, and from 100 to
500Hz is by 10Hz unit. Operations do not change if set by
4 lower unit than these.
Vibration suppressing control is disabled when the set
value is 500Hz.
ﬁD Change this while the motor stops.
Vibration Suppressor Frequency 4 [SUPFRQA4]
Parameter to set the frequency of vibration suppressing
Setting range Unit Standard vibration.
value In the servo amplifier, the vibration suppressing frequency
5~500 Hz 500 from 5 to 99Hz is treated by 1H unit, and from 100 to
42 500Hz is by 10Hz unit. Operations do not change if set by

lower unit than these.
Vibration suppressing control is disabled when the set
value is 500Hz.

1@3 Change this while the motor stops.
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5. Parameter [Parameter setting value [Group4]

[Group5] ]

B General parameter Group 4 [High setting control settings]

Page Contents
Command Velocity, Low Pass Filter  [CVFIL]
Sets the cut off frequency of low pass filter, when
00 Setting range Unit Standard value command velocity is calculated. When the position
1~2000 Hz 1000 command resolution is low, lower the cut off frequency.
Filter is disabled when the set value is 2000Hz.
Command Velocity Threshold [CVTH]
When the command velocity calculated from position
01 Setting range Unit Standard value command is larger than this threshold, acceleration or
0~65535 min™ 20 deceleration compensation will be performed.
Acceleration Compensation [ACCCOQ]
Compensation at acceleration.
02 Setting range Unit Standard value
-9999~+9999 x50 Pulse 0
Deceleration Compensation [DECCO]
Compensation at deceleration.
03 Setting range Unit Standard value
-9999~+9999 x50 Pulse 0

B General parameter

Group 5 [CANopen mode control settings]

Page Contents
CANopen Network,Communication Node ID[NODE ID]
The Node-ID for communication with CANopen Network
Setting range Unit Standard value Is set.
1~127 — 1 If both rotary switch are set to OFH, the selected value
00 becomes effectve.
,@D The selected value is enabled after turning ON control
power again.
CANopen Network communication Bitrate[BITRATE]
The Bit-Rate for communication with CANopen Network
Setting range Unit Standard value Is selected.
00~08 - 06:500Kbps The selected value is enabled after turning ON control
power again.
Selection Contents
00 00:_10Kbps
01 01:_20Kbps
02 02:_50Kbps
01 03 03:_Reserved
04 04:_125Kbps
05 05:_250Kbps
06 06:_500Kbps
07 07:_800Kbps
08 08:_1Mbps
ﬁD The selected value is enabled after turning ON control
power again.

5—13



2. Parameter

[Parameter setting value [Group8] ]

B General parameter Group 8 [Settings for control system]

Page Contents
Command Input Polarity [CMDPOL]
) . Standard Select the command polarity from the contents blow.
Setting range Unit
value
00~07 _ 00:_PC+_VC+_T
C+
Input Command Rotation Selection Input Command Rotation Selection
command polarity direction command polarity direction
position Position
command + Forward command + Reverse
Velocity ! Velocity )
command + Forward 00._PC+ VC+ TC+ command + Forward 04;_PC- VC+ TC+
Torque + Forward Torque + Forward
command command
00 Input Command | Rotation . Input Command Rotation :
command polarity direction Selection command polarity direction Selection
Position + Forward Position + Reverse
Velocity + Forward 01;_PC+ VC+_TC- Velocity + Forward 05,_PC-_VC+_TC-
Torque + Reverse Torque + Reverse
Input Command Rotation . Input Command Rotation .
: o Selection ) o Selection
command polarity direction command polarity direction
Position + Forward Position + Reverse |
Velocity + Reverse 02_PC+_VC-_TC+ Velocity + Reverse | 06_PC-VC.TC+
Torque + Forward Torque + Forward
Input Command Rotation Selection Input Command Rotation Selection
command polarity direction command polarity direction
Position + Forward Position + Reverse
Velocity + Reverse 03,_PC+ VC-_TC- Velocity + Reverse 07:_PC-_VC- TC-
Torque + Reverse Torque + Reverse
Analog Input Dead Band [VC/TC-DB]
Select enabled/disabled of analog input dead zone.
01 Setting range Unit Standard Selection Contents
9 rang value 00:_Disabled Disabled
00~01 — 00:_Disabled 01:_Enabled Enabled
Analog Input Dead Band Width [VCZDAT]
Sets the width of Analog Input Dead Band.
Setting range Unit Standard value Consider that the analog input pressure within this limits is
02 0.0~6553. 5 mv 0.0 ov. _ _
It is effective to both velocity and the torque commands.
These value become effective if Analog Input Dead Band
setting is valid.
Position Command Pulse, Form Selection [PCPTYP]
Select the position command pulse type from the contents
Setting range Unit Standard value below.
00~02 — 00:_F-PC_R-PC Selection Contents
00:_F-PC_R-PC Positive Move Pulse + Negative Move Pulse
11 01:_2PhasePuls Two-Phase Pulse Train of 90 Degrees
e Phase Difference
02:_CODE_PC Code + Pulse Train
,@D The set value is enabled after control power is
turned ON again.
Position Command Pulse, Count Polarity [PCPPOL]
Select the position command pulse count polarity from the
) . Standard contents below.
Setting range Unit
value
00~03 — 00:_Typel
12 Selection Contents
00:_Typel F-PC/ Count at the Rising Edge : R-PC/ Count at the Rising Edge
01:_Type2 F-PC/ Count at the Falling Edge : R-PC/ Count at the Rising Edge
02:_Type3 F-PC/ Count at the Rising Edge : R-PC/ Count at the Falling Edge
03:_Type4 F-PC/ Count at the Falling Edge : R-PC/ Count at the Falling Edge
‘@D The set value is enabled after control power is turned ON again.
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Parameter

[Parameter setting value [Group8] ]

Page Contents
Position Command Pulse, Digital Filter  [PCPFIL]
: : Standard Select the setting of position command pulse digital filter
Setting range Unit value from the contents below.
00: 834nse As timing for command direction, observe the
00~07 — ¢ specifications of position command. When the pulse
command form is “Two-Phase Pulse Train of 90 Degrees
Phase Difference ", observe the specification s of position
command.
13
Selection Contents
00:_834nsec Minimum Pulse Width = 834nsec
01:_250nsec Minimum Pulse Width = 250nsec
02:_500nsec Minimum Pulse Width = 500nsec
03:_1.8usec Minimum Pulse Width = 1.8 u sec
04:_3.6usec Minimum Pulse Width = 3.6 i sec
05:_7.2usec Minimum Pulse Width = 7.2 £ sec
06:_125nsec Minimum Pulse Width = 125nsec
07:_83.4nsec Minimum Pulse Width = 83.4nsec
Position Command, Pulse Multiplier [PCPMUL]
- - Parameter to multiply the command pulse by x1~x63.
14 Settllngé:nge Unit Standa;d value Values from 1 to Gg ere set, which ar% alwagl/s enabled.
Electric Gear Ratio 1 [GER1]
15 Setting range Unit Standard value Setting of electronic gear to position command pulse.
1/32767~32767/1 — 1/1
: : N (1 ~ 32767)
Electric Gear Ratio 2 [GERZ2] fl f2( 2 = f1xN/D)
D (1 ~ 32767)
16 Setting range Unit Standard value
1/32767~32767/1 = 11 1/32767=N/ID=32767
Positioning method [EDGEPOS]
Select the encoder pulse positioning from the contents
Setting range Unit Standard value below.
00~01 — 00:_Pulse _Interval Selection Contents
17 00:_Pulse_Interval Specify Pulse Interval
01:_Pulse_Edge Specify Pulse Edge
ﬁD The set value is enabled after control power is
turned ON again.
Inposition / Position Deviation Monitor [PDEVMON]
Select the positioning complete signal (1 N P) and
Setting range Unit Standard value position deviation monitor from the contents below.
00~01 _ 00:_After_Filter Selection Contents
18 Compare "Position Command Value
00:_After_Filter After Filter Passes by" with
"Feedback Value"
Compare "Position Command Value
01:_Before_Filter Before Filter Passes by" with
"Feedback Value"
Deviation Clear Selection [CLR]
Setting range Unit Standard value f(?rlﬁg:]tt:%glzwmn deviation clearing method from the
00~03 — 00:_Typel
Selection Contents
19 ) When SERVO-OFF/ Clear Deviation During servo OFF, deviation clear is always executed.
00:_Typel . . While deviation clear input is ON, deviation clear is always
Deviation Clear Input/ Level Detection
executed.
01:_Type2 When SERVO-OFF/ Clear Deviation At the edge of OFF—ON of deviation clear input, deviation
- Deviation Clear Input/ Edge Detection clear is executed.
02:_Type3 Wheln‘ SERVO-OFF/ Not Clear lDeviation : During servo OFF, deviation clear is not executed.
- Deviation Clear Input/ Level Detection (After servo ON, the motor may operate suddenly.)
When SERVO-OFF/ Not Clear Deviation : | During servo OFF, deviation clear is not executed.
03:_Type4 it ; (After servo ON, the motor may operate suddenly.)
Deviation Clear Input/ Edge Detection
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5. Parameter [Parameter setting value [Group8] ]

Page Contents
Preset Velocity Command 1 [VC1] Referto “Chapter 7. Adjustment - Functions Internal velocity command”.
Parameter for setting velocity command of internal velocity
20 Setting range Unit Standard operation.
value When internal velocity selection input 1 is valid and internal
0~32767 min™ 100 velocity selection input 2 is invalid, this parameter is
enabled.
Preset Velocity Command 2 [VC2] Refer to “Chapter 7, Adjustment - Functions Internal velocity command “.
Parameter for setting velocity command of internal velocity
21 Setting range Unit Standard operation.
value When internal velocity selection input 1 is invalid and
0~32767 min™ 200 internal velocity selection input 2 is valid, this parameter is
enabled.
Preset Velocity Command 3 [VC3] Referto “Chapter 7, Adjustment - Functions Internal velocity command”.
Parameter for setting velocity command of internal velocity
22 Setting range Unit Standard operation.
value When internal velocity selection input 1 is valid and internal
0~32767 min’ 300 velocity selection input 2 is valid, this parameter is
enabled.
Velocity Compensation Command, Input Selection [VCOMSEL]
Select velocity addition command input from the contents
Setting range Unit Standard value below.
01~02 — 02:_VCOMP
23
Selection Contents
01:_Analog_Input Apply Analog Velocity When velocity addition function is valid, analog velocity addition
Compensation Command command value is used.
02:_VCOMP Apply Preset Velocity When velocity addition function is valid, internal velocity addition
Compensation Command command value id used.
Preset Velocity Compensation Command  [VCOMP]
Parameter for using velocity addition command in a fixed
24 Setting range Unit Standard value when velocity addition function is used.
value
-9999~+9999 min™ 0
Analog Velocity Command, Reference (Analog Velocity Compensation Command, Ref.) [VCGN]
Parameter for setting analog velocity (addition) command
25 Setting range Unit Standard scaling.
value
0~4000 min™V 500
Velocity Command, Acceleration Time Constant  [TVCACC]
Parameter for restricting acceleration of command, to
26 Setting range Unit Standard analog velocity command input, analog velocity addition
value input, and internal velocity command, and JOG operatin.
0~16000 ms 0 Acceleration : 0 min™ — forward - reverse rotation
Sets the acceleration time for 1000 min™.
Velocity Command, Deceleation Time Constant  [TVCDEC]
Parameter for restricting deceleration of command, to
27 Setting range Unit Standard analog velocity command input, analog velocity addition
value input, and internal velocity command, and JOG operatin.
0~16000 ms 0 Deceleration : forward - reverse rotation — 0 min™
Sets the deceleration time for 1000 min™.
Velocity Limit  [VCLM]
Parameter for restricting the velocity command.
Setting range Unit Standard Sets the maximum value of velocity command. Velocity
value command is restricted by this value at operations of
28 1~65535 min™ 65535 position control and velocity control.
When the set value is larger than 50000, velocity
command is restricted at (maximum speed X 1.1). Set this
parameter when it is to be restricted at lower than (motor
rotation speed X 1.1).
(Use the standard value usually.)
Torgue Compensation Command, Input Selection [TCOMSEL]
Selects the torque addition command input from the
Setting range Unit Standard value contents below.
01~02 — 02:_TCOMP
30
Selection Contents
01:_Analog_Input When torque addition function is valid, analog torque addition command value is used.
02:_TCOMP When torque addition function is valid, internal torque addition command value is used.

5—16



o1

Parameter [Parameter setting value [Group8] ]

Page Contents

Preset Torque Compensation Command 1 [TCOMP1]

Parameter for using torque addition command in a fixed

31 Setting range Unit Standard value, when torque addition function is used.
value
-500~+500 % 0

Preset Torque Compensation Command 2 [TCOMP2]

Parameter for using torque addition command in a fixed

32 Setting range Unit Standard value, when torque addition function is used.
value
-500~+500 % 0

Analog Torque Command, Reference [TCGN]

Parameter for setting analog torque command scaling.

33 Setting range Unit Standard
value
0~500 %IV 50

Analog Torque Compensation Command, Reference [TCOMPGN]
Parameter for adjusting torque addition command input

34 Setting range Unit Standard scaling.
value
0~500 %IV 50

Torque Limit, Input Selection [TLSEL]

Select the torque command limiting method from the
Setting range Unit Standard value contents below.

00~03 — 00:_TCLM The selection of limit is when torque command limit
function is valid.

Selection Contents
00: TCLM Internal torque limit value (TCLM) is | Forward side(forward direction) : limited at internal set value.
35 — used. Reverse side (reverse direction) : limited at internal set value.

External torque limit input is used. Forward side(forward direction) : limited at + voltage input at F-TLA.

01:_Analog_1 | Forward side/F-TLA, Reverse side (reverse direction) : limited at — voltage input at R-TLA.
Reverse side”R-TLA(—voltage input)
External torque limit input is used. Forward side (forward direction) : limited at + voltage input at F-TLA.

02:_Analog_2 | Forward side/F-TLA, Reverse side (reverse direction) : limited at + voltage input at R-TLA.
Reverse side”/R-TLA(+ voltage input)
External torque limit input is used. Forward (forward direction)side : limited at + voltage input at F-TLA.

03:_Analog_3 | Forward side/F-TLA Reverse (reverse direction )side : limited at + voltage input at F-TLA.
Reverse side/F-TLA

Internal Torque Limit [TCLM]

Parameter for limiting output torque. Torque limit value is

Setting range Unit Standard determined by comparing it with the rated output
36 value torque.(100%-= rated torque )
10~500 % 100 Output torque is limited at the internal torque limit set value

when the torque limit input signal is functioning.
Output torque is restricted by TP if a value exceeding the
peak output torque TP is selected.

Torque Limit at Sequence Operation [SQTCLM]

Parameter for setting sequence operation torque limit

Setting range Unit Standard value (JOG operation, holding brake operation waiting, and
value OT status, etc.) Torque limit value is determined by
10~500 % 120 comparing it with the rated output torque. (100%=rated
37 torque )

During sequence operation, output torque is restricted by
this set value.

Output torque is restricted by TP if a value exceeding the
peak output torque TP is selected.
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Page Contents

In-Position Near Range [NEAR]

Parameter for setting the output range of near range signal

Setting range Unit Standard . .
value (near in-position complete).
40 1~65535 Pulse 500 Near range signal is output when the deviation counter is

lower than this set value.
Encoder pulse is standard irrespective of electronic gear and
command multiplication functions.

In-Position Window [INP]

Parameter for setting output range of positioning complete

Setting range Unit Standard .
value signal.
1~65535 Pulse 100 Positioning complete signal is output when the deviation
counter is lower than this set value.
Encoder pulse is standard irrespective of the electronic
41 gear function or command multiplication function.

Incremental encoder
— Encoder pulse multiplied by 4 is standard.
Absolute encoder
(except for the ones absolute encoder with
incremental output)
—absolute value is standard.

Speed Zero Range [ZV]

i i Set value for detecting zero-speed status (motor stop).
42 Setting range Unit Standard When the motor speed becomes lower than this value,

value .
50~500 i 50 zero-speed status is detected.

Low Speed Range [LOWV]

Parameter for setting low-speed output range.

Setting range Unit Standard . .
43 grang value When the speed is lower than this value, low-speed range
0~65535 min™ 50 is output.

Speed Matching Width [VCMP]

Parameter for setting the range of velocity matching

Setting range Unit Standard . N
44 value output. Velocity matching is output when the speed
0~65535 min™ 50 deviation (difference between speed command and actual

speed) is within the setting range.

High Speed Range [VA]

Parameter for setting the value for speed attainment

Setting range Unit Standard K .
value output. When the speed exceeds this set value, velocity
0~65535 minT 1000 attainment is output.
45 If the motor speed exceeds the selected value during

torque control operations, and when the control switching
function is enabled, the torque command is always set to
0. Fixed speed cannot be controlled. Avoid continuous
usage in this manner.
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[Parameter setting value [Group9] ]

5.
u

General parameter

Group 9 [Condition settings for enabling functions]
Input signals and conditions to enable the functions of each page are set.
Selection contents to be set are on the next page.

Page Contents Page Contents
Positive Over-Travel Function  [F-OT] Preset Velocity Command, Select Input2 [SP2]
00 Setting range Standard value 21 Setting range Standard value
00~27 OD:_CONT6_OFF 00~27 00:_Always_Disable
Negative Over-Travel Function  [R-OT] Preset Velocity Command, Direction of Move [DIR]
01 Setting range Standard value 22 Setting range Standard value
00~27 OB:_CONT5_OFF 00~27 00:_ Always_Disable
Alarm Reset Function [AL-RST] Preset Velocity Command, Operation Start Signal Input [RUN]
02 Setting range Standard value 23 Setting range Standard value
00~27 10:_CONT8_ON 00~27 00:_Always_Disable
Absolute Encoder Clear Function  [ECLR] Preset Velocity Command, Positive Move Signal Input [RUN-F]
03 Setting range Standard value 24 Setting range Standard value
00~27 06: CONT3 ON 00~27 00:_Always_Disable
Deviation Clear Function  [CLR] Preset Velocity Command, Negative Move Signal Input
[RUN-R]
04 25
Setting range Standard value Setting range Standard value
00~27 08:_CONT4_ON 00~27 00:_Always_Disable
. Velocity Loop Proportional Control, Switching Function
SERVO-ON Function  [S-ON] [VLPCON]
05 26
Setting range Standard value Setting range Standard value
00~27 02: CONT1_ON 00~2F 04:_ CONT2_ON
Control Mode Switching Function  [MS] Velocity Compensation Function, Select Input [VCOMPS]
10 Setting range Standard value 27 Setting range Standard value
00~27 00:_Always_Disable 00~27 00:_Always_Disable
Position Command Pulse Inhibit Function and Velocity ) .
Command Zero Clamp Function  [INHIZ-STP] Torque Compensation Function, Select Input 1 [TCOMPS1]
11 30
Setting range Standard value Setting range Standard value
00~27 00:_Always_Disable 00~27 00:_Always_Disable
) . ) Torque Compensation Function,Select Input 2
Electric Gear Switching Function [GERS] [TCOMPS?]
12 31
Setting range Standard value Setting range Standard value
00~27 00:_Always_Disable 00~27 00:_Always_Disable
Gain Switching Function, Select Input 1 [GC1] Torque Limit, Input Selection [TL]
13 Setting range Standard value 32 Setting range Standard value
00~2F 00:_Always_Disable 00~27 OE:_CONT7_ON
Gain Switching Function, Select Input2 [GC2] Disturbance Observer  [OBS]
14 Setting range Standard value 33 Setting range Standard value
00~2F 00:_Always_Disable 00~2F 00:_Always_Disable
Vibration Suppressor Frequency, Select Input 1 :
[SUPFSEL1] External Error Input  [EXT-E]
15 40
Setting range Standard value Setting range Standard value
00~2F 00:_Always_Disable 00~27 00:_Always_Disable
Vibration Suppressor Frequency, Select Input 2 : . .
[SUPFSEL?] Main Power Discharge Function  [DISCHARG]
16 41
Setting range Standard value Setting range Standard value
00~2F 00:_Always_Disable 00~27 01:_Always_Enable
Position Loop Proportional Control, Switching :
Function  [PLPCON] Emergency Stop Function [EMR]
17 _ 42 -
Setting range Standard value Setting range Standard value
00~2F 01:_Always_Enable 00~27 07:._CONT3_OFF
Preset Velocity Command, Select Input 1 [SP1] Home Signal Input selection
20 Setting range Standard value 50 Setting range Standard value
00~27 00:_Always_Disable 00~27 00:_Always_Disable
PROBE Signal Input selection
51 Setting range Standard value
00~27 00:_Always_Disable
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2. Parameter

@® General parameter

[Parameter setting value [Group9] ]

List of selection contents

Group 9

When functions are to be always enabled or disabled.

Selection

Contents

00:_Always_ Disable

Always disable the function.

01:_Always_ Enable

Always enable the function.

When functions are to be

used with the generic input signals.

Selection

Contents

02:_CONTL ON

Enable the function when general purpose input CONT1 is ON.

03:_CONT1_OFF

Enable the function when general purpose input CONT1 is OFF.

04:_CONT2 ON

Enable the function when general purpose input CONT2 is ON.

05:_CONT2_OFF

Enable the function when general purpose input CONT2 is OFF.

06._ CONT3_ON

Enable the function when general purpose input CONT3 is ON.

07. CONT3_OFF

Enable the function when general purpose input CONT3 is OFF.

08:_CONT4_ON

Enable the function when general purpose input CONT4 is ON.

09: CONT4_OFF

Enable the function when general purpose input CONT4 is OFF.

0A._CONT5_ON

Enable the function when general purpose input CONTS5 is ON.

0B:_CONT5_OFF

Enable the function when general purpose input CONT5 is OFF.

0C:_CONT6_ON

Enable the function when general purpose input CONT6 is ON.

0D:_CONT6_OFF

Enable the function when general purpose input CONT6 is OFF.

OE:_CONT7 ON

Enable the function when general purpose input CONT7 is ON.

OF: CONT7 OFF

Enable the function when general purpose input CONT7 is OFF.

10:_CONT8_ON

Enable the function when general purpose input CONT8 is ON.

11. CONT8_OFF

Enable the function when general purpose input CONT8 is OFF.

When functions are to be

set with the conditions of servo motor rotation speed.

Selection Contents
12: LOWV_IN Enable the function during low speed status (speed is less than LOWV).
13: LOWV_OUT Enable the function while low speed status is not kept.
14:_VA_IN Enable the function during high speed status (speed is more than VA).
15:_VA_OUT Enable the function while high speed status is not kept.
16:_VCMP_IN Enable the function during speed matching status (velocity deviation < VCMP).
17:_VCMP_OUT Enable the function while speed matching status is not kept.
18: ZV_IN Enable the function during zero speed status (speed is less than ZV).
19: ZV_OUT Enable the function while zero speed status is not kept.

When functions are to be

set with the conditions of positioning signals.

Selection Contents
20:_NEAR_IN Enable the function during NEAR status (position deviation < NEAR).
21:_ NEAR_OUT Enable the function while NEAR status is not kept.
1A:_INP_IN Enable the function during In-Position status (position deviation < INP).
1B:_INP_OUT Enable the function while In-Position status is not kept.
26:_INPZ_IN Enable the function during PCMD=0 and In-position Status.
27:_INPZ_OUT Disable the function during PCMD=0 or In-position Status.

When functions are to be set with the conditions of torque / speed limit

Selection Contents
1C:_TLC_IN Enable the function during torque limiting.
1D:_TLC_OUT Enable the function while torque limiting is not performed.
1E:_VLC_IN Enable the function during velocity limiting.
1F:_VLC_OUT Enable the function while velocity limiting is not performed.

When functions are to be

set with the servo motor rotation direction and stop status.

Selection

Contents

22:_VMON_>_+LV

Enable the function when Moving Direction is Positive (VMON > LOWV).

23 VMON_<= +LV

Enable the function when Moving Direction is not Positive (VMON <= LOWV).
Enable the function when Moving Direction is Negative (VMON < LOWV).
Enable the function when Moving Direction is not Negative (VMON >= LOWV).

24:_ VMON_<_-LV
25 VMON_>= -LV

When functions are to be set with the FILDBUS_INPUT.

Selection
28:_FILDBUS_INPUTO
29: FILDBUS INPUT1
2A:_FILDBUS_INPUT2
2B: FILDBUS INPUT3
2C:_FILDBUS_INPUT4
2D:_FILDBUS_INPUT5
2E: FILDBUS INPUT6
2F:_FILDBUS_INPUT7

Contents
Enable the function when FILDBUS INPUT Bit0 is 1.
Enable the function when FILDBUS INPUT Bitl is 1.
Enable the function when FILDBUS INPUT Bit2 is 1.
Enable the function when FILDBUS INPUT Bit3 is 1.
Enable the function when FILDBUS INPUT Bit4 is 1.
Enable the function when FILDBUS INPUT Bit5 is 1.
Enable the function when FILDBUS INPUT Bit6 is 1.
Enable the function when FILDBUS INPUT Bit7 is 1.




2. Parameter

B General parameter Group A
[generic output terminal outputting condition/monitor output selection/setup software settings]

[Parameter setting value [GroupA] ]

Page Name and Contents
General Purpose Output 1 [OUT1]
00 Setting range Standard value
00~6B 18:_INP_ON
General Purpose Output 2 [OUT2]
01 Setting range Standard value
00~6B OC:_TLC_ON
General Purpose Output 3 [OUT3]
02 Setting range Standard value
00~6B 02:_S-RDY_ON
General Purpose Output 4 [0UT4]
03 Setting range Standard value ) . .
00~6B 0A: MBR ON Output signals for Generic output OUT1~Generic output
——— OUTS8 are selected.
General Purpose Output 5 [0OUT5]
04 Setting range Standard value ﬁD Selection values to be set are on the next page.
00~6B 33:_ALM5_OFF
General Purpose Output 6 [OUT6]
05 Setting range Standard value
00~6B 35._ ALM6_OFF
General Purpose Output 7 [OUT7]
06 Setting range Standard value
00~6B 37:_ALM7_OFF
General Purpose Output 8 [0UT8]
07 Setting range Standard value
00~6B 39: ALM_OFF
Digital Monitor, Output Signal Selection [DMON]
- Output signals for digital monitor output are selected.
10 Setting range Standard value
00~68 00:_Always OFF 1@3 Selection values to be set are on the next page.
Analog Monitor 1, Output Signal Selection [MON1]
11 Setting range Standard value
. P
00~15 05:_VMON_2mV/min Output signals for analog monitor output 1, 2 are selected
Analog Monitor 2, Output Signal Selection  [MONZ2] from the followings.
12 Setting range Standard value
00~15 02:_TCMON_2V/TR
00 Reserved
01:_TMON_2V/TR Torque (thrust) monitor 2V/ rated torque (thrust)
02:_TCMON_2V/TR Torque (thrust) command monitor  2V/ rated torque (thrust)
03;_VMON_0.2mV/ min™ Velocity monitor 0.2mV/ min™
04: VMON_1mV/ min” Velocity monitor 1mV/ min™"
05;_VMON_2mV/ min™ Velocity monitor 2mv/ min™"
06:_VMON_3mV/ min” Velocity monitor 3mv/ min”
07:_VCMON_0.2mV/ min™ Velocity command monitor  0.2mV/ min ™
08;_VCMON_1mV/ min™ Velocity command monitor  1mV/ min™"
09:_VCMON_2mV/ min™ Velocity command monitor  2mV/ min’"
0A._VCMON_3mV/ min™ Velocity command monitor  3mV/ min™
0B:_PMON_0.1mV/P Position deviation counter monitor  0.1mV/ Pulse
0C: PMON_1mV/P Position deviation counter monitor  1mV/ Pulse
0D:_PMON_10mV/P Position deviation counter monitor  10mV/ Pulse
OE:_PMON_20mV/P Position deviation counter monitor  20mV/ Pulse
OF:_ PMON_50mV/P Position deviation counter monitor  50mV/Pulse
10° FMON 2mV/kP/s Position command pulse monitor (position command pulse input
— — frequency )2mV/kPulse/s
11:_FMON_10mV/kP/s Position command pulse monitor (position command pulse input
frequency )10mV/kPulse/s
12: TLMON_EST_2V/TR l(_tﬁ?Sst;mque (thrust) monitor (estimated value) 2V/ rated torque
13:_Sine-U U phase electric angle Sin 8 V peak
14:_VBUS_1V/DC100V Main circuit DC voltage 1V/DC100V
15:_VBUS_1V/DC10V Main circuit DC voltage 1V/DC10V




5. Parameter [Parameter setting value [GroupA] ]

® Generic output OUT1~ Generic output OUTS8, List of selection contents for digital monitor output
When functions are to be always enabled or disabled.

Selection Contents
00:_Always_OFF The output is always OFF.
01:_Always ON The output is always ON.

When Generic input signal status is to be output.

Selection Contents Selection Contents
3A_CONT1L ON | The outputis ON while general purpose input CONT 1 is ON. 42. CONT5_ ON | The outputis ON while general purpose input CONT 5 is ON.
3B:_CONT1 _OFF | The outputis OFF while general purpose input CONT 1 is ON. 43_CONT5_OFF | The outputis OFF while general purpose input CONT 5 is ON.
3C._CONT2 ON | The outputis ON while general purpose input CONT 2 is ON. 44._CONT6_ON | The outputis ON while general purpose input CONT 6 is ON.
3D._CONT2 OFF | The outputis OFF while general purpose input CONT 2 is ON. 45._CONT6_OFF | The output is OFF while general purpose input CONT6 is ON.
3E:_CONT3 ON | The outputis ON while general purpose input CONT 3 is ON. 46._ CONT7_ON | The outputis ON while general purpose input CONT 7 is ON.
3F._CONT3 OFF | The outputis OFF while general purpose input CONT 3is ON. 47_CONT7_OFF | The outputis OFF while general purpose input CONT 7 is ON.
40._CONT4_ON | The outputis ON while general purpose input CONT 4 is ON. 48_CONT8 ON | The outputis ON while general purpose input CONT 8 is ON.
41. CONT4_OFF | The outputis OFF while general purpose input CONT 4 is ON. 49. CONT8_OFF | The outputis OFF while general purpose input CONT 8 is ON.
When servo amplifier inner status is to be output.
Selection Contents Selection Contents
02:_S-RDY_ON The output is ON during Servo Ready complete. 16. ZV_ON The output is ON during zero speed status (speed is less
than ZV).
03:_S-RDY_OFF The output is OFF during Servo Ready complete. 17. 2V _OFF The output is OFF during zero speed status (speed is
less than ZV).
58._S-RDY2 ON The output is ON during Servo Ready complete. 1C. CMD-ACK_ON The output is ON while command can be accepted.
59. S-RDY2 OFF The output is OFF during Servo Ready complete. 1D; CMD-ACK_OFF | The output is OFF while command can be accepted.
04:_P-ON_ON The output is ON while the main power supply is 1E; GC-ACK_ON
turned on. The output is ON during gain switching.
05;_P-ON_OFF The output is OFF while the main power supply is 1F;_ GC-ACK_OFF
turned on. The output is OFF during gain switching.
06:_A-RDY_ON The output is ON during the main power supply ON 20._PCON-ACK_ON | The output is ON during velocity loop proportional
permission. control switching.
07:_A-RDY_OFF The output is OFF during the main power supply ON 21: PCON-ACK_OFF | The output is OFF during velocity loop proportional
permission. control switching.
08_S-ON_ON The output is ON during motor excitation. 22. GERS-ACK ON | The output is ON during electric gear switching.
09 SON OFF The output is OFF during motor excitation. 23, GERS-ACK OFF | The output is OFF during electric gear switching.
0A._MBR-ON_ON The output is ON while holding brake excitation signal 24;_MS-ACK_ON
outputs. The output is ON during control mode switching.
0B:_MBR-ON_OFF The output is OFF while holding brake excitation signal 25 MS-ACK_OFF
outputs. The output is OFF during control mode switching.
0C._TLC ON The output is ON during torque limiting. 26;_F-OT_ON The output is ON during positive over-travel status.
0D;_TLC OFF The output is OFF during torque limiting. 27._FOT_OFF The output is OFF during positive over-travel status.
OE:_VLC ON The output is ON during velocity limiting. 28 R-OT ON The output is ON during negative over-travel status.
OF: VLC OFF The output is OFF during velocity limiting. 29 R-OT_OFF The output is OFF during negative over-travel status.
10 LOWV_ON The output is ON during low speed status (speed is 4A;_CHARGE_ON The output is ON while main power supply (capacitor)
less than LOWV). is charging.
11; LOWV_OFF The output is OFF during low speed status (speed is 4B;_CHARGE_OFF The output is OFF while main power supply
less than LOWV). (capacitor) is charging.
12: VA ON The output is ON during high speed status (speed is 4C._DB_OFF
more than VA). The output is OFF during dynamic braking.
13. VA OFF The output is OFF during high speed status (speed is 4D:_ DB ON
more than VA). The output is ON during dynamic braking.
14 VCMP_ON The output is ON during speed matching status
(velocity deviation < VCMP).
15; VCMP_OFF The output is OFF during speed matching status
(velocity deviation < VCMP).
When positioning signal is to be output. When warning signal is to be output.
Selection Contents Selection Contents
18 INP_ON The output is ON during In-Position status (position 2A; WNG-OFW_ON The output is ON during following warning status
deviation < INP). (position deviation > OFWLV).
19: INP_OFF The output is OFF during In-Position status (position 2B WNG-OFW_OFF | The output is OFF during following warning status
deviation < INP). (position deviation > OFWLV).
1A NEAR_ON The output is ON during In-Position Near status (position 2C._WNG-OLW_ON The output is ON during over-load warning status.
deviation < NEAR). 2D, WNG-OLW_OFF | The output is OFF during over-load warning status.
1B: NEAR OFF The output is OFF during In-Position Near status (position 2E; WNG-ROLW_ON | The output is ON during regenerative over-load
deviation < NEAR). warmning status.
5A; INPZ ON The output is ON during PCMD=0 and In-position Status. 2F_WNG-ROLW_OF | The outputis OFF during regenerative over-load
5B._INPZ_OFF The output is OFF during PCMD=0 and In-position Status. F warning status.
30, WNG-BAT_ON The output is ON during battery warning.
3L WNG-BAT_OFF The output is OFF during battery warning.

When alarm signals are to be output.

When alarm signals are to be made compatible with PY.

Selection Contents Selection Contents
32, ALM5 ON Output alarm code, bit 5. (Positive logic). 50 PYALM1 ON Output PY compatible alarm code 1. (Positive logic).
33_ALM5 OFF | Output alarm code, bit 5. (Negative logic). 51; PYALM1 OFF | Output PY compatible alarm code 1. (Negative logic).
34, ALM6_ON Output alarm code, bit 6. (Positive logic). 52 PYALM2 ON Output PY compatible alarm code 2. (Positive logic).
35. ALM6 OFF Output alarm code, bit 6. (Negative logic). 53. PYALM2_OFF Output PY compatible alarm code 1. (Negative logic).
36._ ALM7 ON Output alarm code, bit 7. (Positive logic). 54: PYALM4 ON Qutput PY compatible alarm code 4. (Positive logic).
37, ALM7_OFF Output alarm code, bit 7. (Negative logic). 55 PYALM4A OFF | Output PY compatible alarm code 4. (Negative logic).
38_ALM ON The output is ON during alarm status. 56. PYALM8 ON Output PY compatible alarm code 8. (Positive logic).
39. ALM_OFF The output is OFF during alarm status. 57._ PYALM8 OFF | Output PY compatible alarm code 8. (Negative logic).
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When CAN open object OUTPUT are to be output.

Selection

Contents

5C;_CAN_OUTPUT1 ON

The Output is ON while CAN Object OUTPUT1 is 1.

5D, CAN_OUTPUTL OFF

The Output is OFF while CAN Object OUTPUT1 is 1.

5E._ CAN_OUTPUT2 ON

The Output is ON while CAN Object OUTPUTZ2 is 1.

5F._CAN OUTPUT2 OFF

The Output is OFF while CAN Object OUTPUT2is 1.

60, CAN OUTPUT3 ON

The Output is ON while CAN Object OUTPUT3 is 1.

61._CAN OUTPUT3 OFF

The Output is OFF while CAN Object OUTPUT3 is 1.

62 CAN_OUTPUT4 ON

The Output is ON while CAN Object OUTPUT4 is 1.

63._CAN_OUTPUT4 OFF

The Output is OFF while CAN Object OUTPUT4 is 1.

64__CAN_OUTPUT5 ON

The Output is ON while CAN Object OUTPUT5 is 1.

65._CAN_OUTPUTS OFF

The Output is OFF while CAN Object OUTPUT5 is 1.

66._CAN_OUTPUT6 ON

The Output is ON while CAN Object OUTPUT6 is 1.

67 CAN_OUTPUT6 OFF

The Output is OFF while CAN Object OUTPUT6 is 1.

68.__CAN_OUTPUT/_ON

The Output is ON while CAN Object OUTPUT7 is 1.

69_ CAN_OUTPUT/ OFF

The Output is OFF while CAN Object OUTPUT7 is 1.

6A:_CAN_OUTPUT8 ON

The Output is ON while CAN Object OUTPUTS is 1.

6B_CAN_OUTPUTB OFF

The Output is OFF while CAN Object OUTPUT8 is 1.
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Page Contents

Analog monitor output polarity [MONPOL]

Sett The output polarity of analog monitor output MON1 and
rz::g;g Standard value MONZ2 is selected from the contents below.

00~08 | 00:_ MONI1+ MON2+

Selection Contents

MONL1 : Output the positive voltage at forward rotation (positive direction).

Output the positive/negative voltage.

MON?2 : Output the positive voltage at forward rotation (positive direction).

Output the positive/negative voltage.

MONL1 : Output the negative voltage at forward rotation (positive direction).

Output the positive/negative voltage.

MON?2 : Output the positive voltage at forward rotation (positive direction).

Output the positive/negative voltage.

MONL1 : Output the positive voltage at forward rotation (positive direction).

Output the positive/negative voltage.

MON?2 : Output the negative voltage at forward rotation (positive direction).

Output the positive/negative voltage.

MONL1 : Output the negative voltage at forward rotation (positive direction).
. Output the positive/negative voltage.

13 03:_MON1-_MON2- MON?2 : Output the negative voltage at forward rotation (positive direction).

Output the positive/negative voltage.

MONL1 : Output the positive voltage at both forward rotation (positive

direction) and reverse rotation (reverse direction).

MON?2 : Output the positive voltage at forward rotation (positive direction).

QOutput the positive/negative voltage.

MONL1 : Output the positive voltage at both forward rotation (positive

direction) and reverse rotation (reverse direction).

MON?2 : Output the negative voltage at forward rotation (positive direction).

Output the positive/negative voltage.

MONL1 : Output the positive voltage at forward rotation (positive direction).

Output the positive/negative voltage.

MON2 : Output the positive voltage at both forward rotation (positive

direction) and reverse rotation (reverse direction).

MONL1 : Output the negative voltage at forward rotation (positive direction).

Output the positive/negative voltage.

MON?2 : Output the positive voltage at both forward rotation (positive

direction) and reverser rotation (reverse direction).

MONL1 : Output the positive voltage at both forward rotation (positive

direction) and reverse rotation (reverse direction).

MON2 : Output the positive voltage at both forward rotation (positive

direction) and reverse rotation(reverse direction).

00:_MON1+ MON2+

01:_MON1-_MON2+

02;_MON1+ MON2-

04:_MON1ABS_MON2+

05:_MON1ABS_MON2-

06:_MON1+_MON2ABS

07:_MON1-_MON2ABS

08:_MON1ABS_MON2ABS

Setup Software, Communication Axis Number [COMAXIS]

_ The axis number for communication with PC is selected
Setting range Standard value from the contents below.
01~0F 01:_#1
@The selected value is enabled after turning ON the
control power again.
20 p 9
Selection Selection Selection Selection
01:_#1 05:_#5 09:_#9 0D:_#D
02:_#2 06:_#6 0A:_#A OE: #E
03: #3 07: #7 0B: #B OF: #F
04:_#4 08:_#8 0C:_#C
Setup Software, Communication Baud Rate [COMBAUD]
. The baud rate for communication with PC is selected from
Setting range Standard value the contents below.
00~05 05:_38400bps
,@D The selected value is enabled after turning ON the
21 control power again.

Selection Selection
00:_1200bps 03:_9600bps
01:_2400bps 04:_19200bps
02:_4800bps 05:_38400bps
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B General parameter Group B [sequence/alarm related settings]

Page Contents
JOG Velocity Command [JOGVC]
Velocity command for test run and adjustment JOG
00 Setting range Unit Standard operation is set.
value
0~32767 min™ 50
Dynamic Brake Action Selection [DBOPE]
Dynamic brake operation when shifted from servo ON —
Setting range Unit Standard servo OFF, and during servo OFF is selected from the
value contents below.
00~05 — 04:_SB__Free
ﬁD When the main circuit power is shut OFF, the
dynamic brake will operate irrespective of this setting.
10
Selection
00:_Free_Free | when Servo-OFF, Free-Run is operated. After stops, Motor-Free is operated.
01: Free DB When Servo-OFF, Free-Run is operated. After stops, Dynamic-Braking is performed.
02:_DB__Free | When S-OFF, Dynamic-Braking is performed. After stops, Motor-Free is operated.
03._DB__DB When S-OFF, Dynamic-Braking is performed. After stops, Dynamic-Braking.
04:_SB__Free | When Servo-OFF, Servo-Braking is performed. After stops, Motor-Free is operated.
05._ SB__ DB When Servo-OFF, Servo-Braking is performed. After stops, Dynamic-Braking.
Over-Travel Action Selection [ACTOT]
Operations at over travel are selected from the contents
Setting | Unit Standard value below.
range
00~06 — | 00:_CMDINH_SB_SON
Selection Contents
11 00:_CMDINH_SB_SON PC is inhibited and Servo-Braking is performed. After stops, S-ON is operated.
01: CMDINH_DB_SON PC is inhibited and Dynamic-Braking is performed. After stops, S-ON is operated.
02:_CMDINH_Free_SON PC is inhibited and Free-Run is performed. After stops, Servo-ON is operated.
03:_CMDINH_SB_SOFF PC is inhibited and Servo-Braking is performed. After stops, S-OFF is operated.
04:_CMDINH_DB_SOFF PC is inhibited and Dynamic-Braking is performed. After stops, S-OFF is operated
05:_ CMDINH_Free_SOFF PC is inhibited and Free-Run is performed. After stops, Servo-OFF is operated.
06:_CMDACK_VCLM=0 foieielel
Emergency Stop Operation [ACTEMR]
Forced stop operations (EMR) are selected from the
Setting Unit Standard value contents below.
range
00~01 — 00:_SERVO-BRAKE
12
Selection Contents
00: SERVO-BRAKE When . EMR is input, motor is stopped by servo brake
— operations.
01 DINAMIC-BRAKE When _ EMR is input, motor is stopped by dynamic brake
— operations.
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Page Contents
Delay Time of Engaging Holding Brake (holding brake holding delay time) [BONDLY]
i _ Holding brake operation delay time when shifted from
Setting range Unit Standard .
13 value servo ON to servo OFF is set.
0~1000 ms 300 When shifted from servo ON to servo OFF, motor
excitation is kept during this time.
(Velocity command is Zero.)
Delay Time of Releasing Holding Brake (holding brake release delay time) [BOFFDLY]
i _ Holding brake operation release delay time when shifted
Setting range Unit Standard .
14 value from servo OFF to servo ON is set.
0~1000 ms 300 When shifted from servo OFF to servo ON, motor is
excited during this time.
(Velocity Command is Zero.)
Brake Operation Beginning Time [BONBGN]
i _ Parameter for setting motor free operation time, dynamic
Setting range Unit Standard i i i K
value brake operation time and servo brake operation time.
0~65535 ms 0 When shifted from servo ON to Servo OFF, holding brake
and dynamic brake start to operate after this set time.

15 When motor does not stop even after servo OFF at gravity
axis or else, motor is stopped by holding brake and
dynamic brake. In the system where motor speed becomes
lower than Speed Zero Range (ZV) within the set time, this
setting does not function.

If set to Omsec, brake operation start time is disabled
(=infinite).
Power Failure Detection Delay Time [PFDDLY]
i _ The delay time from control power OFF to control power
Setting range Unit Standard X X X
value error detection is set. The larger value makes the detection
20~1000 ms 32 of instantaneous stop slower.
(Larger set value will only result in slower detection of
error. In case of power failure of internal logic circuit,
operation is the same as when control power is turned ON

16 again. In case of energy shortage of main circuit power,
other errors, such as main circuit power loss, may be
detected.)

In this setting, actual detection delay time varies by 12ms
and +6ms.
‘@D The selected value is enabled after control power is
turned ON again.
Following Error Warning Level [OFWLV]
i _ Parameter to output warning before excessive position
20 Setting range Unit Standard o ) )
value deviation alarm (following error) is output.
1~65535 %X 1024 Pulse 65535
Following Error Limit [OFLV]
i _ Parameter for setting the value to output position
21 Setting range Unit Standard . L .
value excessive deviation alarm (following error). Encoder pulse
1~65535 %1024 Pulse 500 is the standard irrespective of electronic gear and

command multiplication function.
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Page Contents
Overload Warning Level [OLWLV]
i _ Parameter for outputting warnings before overload alarm is
Setting range Unit Standard . .
value output. The possible level to be set is ranged from 20%~
20~100 % 90 99%, assuming that the overload alarm level is 100%.
When set to 100%, overload warning and overload alarm
are output at one time.
- Overload detection is assumed and set as 75% of a rated
load when control power is turned ON (hot start).
Therefore, if this is set to below 75%, overload warning
may be output when control power is turned ON.
ﬁn The set value is enabled after control power is
turned ON again.
Speed Feedback Error (ALM_C3) Detection [VFBALM]
i _ Select either one from enabled or disabled of velocity
Setting range Unit Standard .
value feedback error alarm detection.
00~01 — 01:_Enabled
23
Selection Contents
00:_Disabled Disabled
01:_Enabled Enabled
Speed Control Error (ALM_C2) Detection [VCALM]
i i Select either one from enabled or disabled of velocity
Setting range Unit Standard .
value control error alarm detection.
24 00~01 — 00:_Disabled In such an operation pattern as causing a motor overshoot
i to the command, velocity control error may be detected by
00 Disast)trézctlon gg;:s:e tj mistake. For this, set this parameter to “disabled”.
01._Enabled Enabled
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B General parameter Group C [ Encoder related settings]

Page Contents
Position detection system choice [ABS/INCSYS]

Position detection system is selected from the contents

Setting range Unit Standard below.
value
00~01 — 00:_Absolute
00 Selecting “incremental system” enables the use similar to
Selection Contents incremental encoder without installing backup battery in
00:_Absolute Absolute System absolute encoder.
01:_Incremental Incremental System

,@D Please set it to "00:_Absolute" when you use absolute
encoder for incremental system.

Motor Incremental Encoder, Digital Filter [ENFIL]

Settings for motor incremental encoder digital filter are

Setting Unit Standard selected from the contents below.
range value
00~07 — 01_220nsec
Selection Contents
00:_110nsec | Minimum Pulse Width = 110nsec  (Minimum
01 Pulse Phase Difference = 37.5nsec)

01: 220nsec | Minimum Pulse Width = 220nsec
02:_440nsec | Minimum Pulse Width = 440nsec

03:_880nsec | Minimum Pulse Width = 880nsec

04:_75nsec Minimum Pulse Width = 75nsec  (Minimum Pulse
Phase Difference = 37.5nsec)

05:_150nsec | Minimum Pulse Width = 150nsec

06:_300nsec | Minimum Pulse Width = 300nsec

07:_600nsec | Minimum Pulse Width = 600nsec

External Encoder, Digital Filter  [EX-ENFIL]

Settings for external encoder digital filter are selected from
Setting range Unit Standard the contents below.
value
00~07 — 01_220nsec
Selection Contents

00:_110nsec | Minimum pulse width =110nsec(Minimum

02 phase difference=37.5nsec)

01:_220nsec | Minimum pulse width =220nsec

02:_440nsec | Minimum pulse width =440nsec

03:_880nsec | Minimum pulse width =880nsec

04:_75nsec Minimum pulse width =75nsec(Minimum phase
difference=37.5nsec)

05:_150nsec | Minimum pulse width =150nsec

06:_300nsec | Minimum pulse width =300nsec

07:_600nsec | Minimum pulse width =600nsec
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Page Contents
External Encoder Polarity Invert [EX-ENPOL]
. . External encoder signal polarity is selected from the
Setting range Unit Standard contents below.
value
00~07 — 00:_Typel ﬁD ) )
The set value is enabled after control power is turned
ON again.
When full close controlled and the motor encoder is
absolute encoder, this setting is invalid. (Set at
Typel.)
03
Selection Contents
00:_Typel EX-Z (S3)/ Not Reversed EX-B (S2)/ Not Reversed EX-A (S1)/ Not Reversed
01: Type2 EX-Z (S3)/ Not Reversed EX-B (S2)/ Not Reversed EX-A (S1)/ Reversed
02:_Type3 EX-Z (S3)/ Not Reversed EX-B (S2)/ Reversed EX-A (S1)/ Not Reversed
03:_Type4 EX-Z (S3)/ Not Reversed EX-B (S2)/ Reversed EX-A (S1)/ Reversed
04:_Type5 EX-Z (S3)/ Reversed EX-B (S2)/ Not Reversed EX-A (S1)/ Not Reversed
05:_Type6 EX-Z (S3)/ Reversed EX-B (S2)/ Not Reversed EX-A (S1)/ Reversed
06:_Type7 EX-Z (S3)/ Reversed EX-B (S2)/ Reversed EX-A (S1)/ Not Reversed
07:_Type8 EX-Z (S3)/ Reversed EX-B (S2)/ Reversed EX-A (S1)/ Reversed
Encoder Pulse Divided Output, Selection [PULOUTSEL]
- . Encoder pulse division output signal is selected from the
Setting range Unit Standard value contents below.
00~01 — 00:_Motor_Enc.
04 When full close controlled and the motor encoder is
Selection absolute encoder, external encoder pulse is output by
00:_Motor_Enc. Motor Encoder selecting any of these.
01:_External_Enc. | External Encoder
Encoder Output Pulse, Divide Ratio [ENRAT]
Parameter for setting division ratio of encoder pulse
Setting range Unit Standard dividing output. Division ratio is set.
value (Signal polarity can be set at amplifier function selection.)
05
1/1~1/64
2/3~2/64 — 171
1/8192~8191/8192
Encoder Pulse Divided output, Polarity [PULOUTPOL]
Encoder pulse dividing output polarity is selected from the
Setting range Unit Standard followings.
value
00~03 — 00:_Typel
06 Selection Contents
A-Phase Signal / Not Reversed :
00:_Typel Z-Phase Siggal Logic / High Active
A-Phase Signal / Reversed : Z-Phase
01:_Type2 Signal Logigl High Active
A-Phase Signal / Not Reversed :
02:_Type3 Z-Phase Siggal Logic / Low Active
A-Phase Signal / Reversed : Z-Phase
03:_Type4 Signal Logi(g:J / Low Active




o1

Parameter

[Parameter setting value [system parameter] ]

Page Contents
Encoder Signal Output (PS), Format [PSOFORM]
Setting range Onit Standard fS|gnﬁl f?r:'lnat _of encoder signal output(P S) is selected
value rom the followings.
00~02 — 00:_Binary ﬁD
The set value is enabled after control power is turned
07 ON again.
Selection Contents
00:_Binary Binary Code Output
01:_Decimal Decimal ASCII Code Output
02:_Encoder_Signal Encoder Signal Direct Output
Abusolute Encoder Clear Function Selection [ECLRFUNC]
- - Tardval Used for clearing some absolute encoder warnings which
Srzg'g”f Unit | Standard value are not automatically restored.
00~01 _ 00:_Status_MultiTurn ED
Valid when battery backup method absolute encoder
and absolute encoder without battery is used.
08

‘@D Please set it to "01:_Status" when you use absolute
encoder for incremental system.

Selection Contents
00:_Status_MultiTurn Clear Encoder Status (Alarm and Warning) and Multi Turn Data
01:_Status Clear Only Encoder Status
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B System parameter

Page Description
Selects the input mode for power supplied to the main
Main Power, Input Type circuit power supply.
Setting range varies depending on the hardware type.
00 Setting value Description
. ) 3 phase AC power is supplied to the
00:_AC_3-phase main circuit.
. . ) Single phase AC power is supplied to the
01:_AC_Single-phase main circuit.
Motor Encoder Type Motqr encoder type in use is.selected.
Setting range varies depending on the hardware type.
o1 Setting value Description
00 : _Inclemental_ENC | Incremental Encoder
01 : _Absolute_ ENC Absolute Encoder
Incremental encoder type is selected when an incremental
Incremental Encoder, Function Setting encoder is used for the motor encoder.
Setting range varies depending on the hardware type.
02 - —
Setting value Description
. Wiring-Save Incremental Encoder [Standard
00 : _Stanndard (4-Pairs)]
01 : 7Pairs_INC-E Incremental Encoder with CS Signal. [7-Pairs]
. . Pulse number per motor shaft rotation is set when an
Incremental Encoder, Resolution Setting incremental encoder is used for the motor encoder.
03 Setting range Unit Standard
value
500~65535 P/R —
Absolute encoder type is selected when an absolute encoder
is used for the motor encoder.
Absolute Encoder, Function Setting Setting range varies depending on the hardware type.
Can only be selected when 01:_Absolute_ENC is selected at
Page O 1 (motor encoder type) .
Setting Description
04 : _PA035C-2.5MH_Manu | PA035, Asynchronous, 2.5Mbps, Half Duplex (Manual Setting)
04 05 : PA035C-4MH_Manu PA035, Asynchronous, 4Mbps, Half Duplex (Manual Setting)
06 : RA062C-2.5MH_Manu | RA062, Asynchronous, 2.5Mbps, Half Duplex (Manual Setting)
07 : _RA062C-4MH_Manu RA062, Asynchronous, 4Mbps, Half Duplex (Manual Setting)
80 : RA062M-1MF RA062, Manchester, 1Mbps, Full Duplex
81 : RA062M-2MF RA062, Manchester, 2Mbps, Full Duplex
82 : ABS-RII-1M ABS-RI 1Mbps
83 : ABS-RII-2M ABS-RI 2Mbps
84 : ABS-E ABS-E, 1Mbps (Absolute Encoder with Incremental Signal)
Divisions per motor shaft rotation are set when absolute
Absolute Encoder. Resolution Settin encoder is used for the motor encoder.
’ 9 Can only be selected when 01:_Absolute_ENC is selected
at Page 01 (motor encoder type) .
Setting Description
00: 2048 FMT 2048 divisions
01: 4096 FMT 4096 divisions
02 : 8192 FMT 8192 divisions
05 03 . 16384 FMT | 16384 divisions
04 : 32768_FMT 32768 divisions
05 : _65536_FMT 65536 divisions
06 : 131072 _FMT 131072 divisions
07 : 262144 FMT 262144 divisions
08 : 524288 FMT 524288 divisions
09 : 1048576 FMT | 1048576 divisions
0A : 2097152 FMT | 2097152 divisions
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Page Description

In “The set up software”, model numbers of combined
motor and their codes are shown.

When combined motor is to be changed, change the motor
06 Combined motor model number Note 1) parameter setting of “The set up software”.

#Combined motor cannot be changed.
# Page contents are different for digital operator. Refer to

Note 1).
Control Mode Selects control mode.
Setting Description Setting Description
00 : Torque | Torque Control Mode 03 : Velo—Torg | Velocity - Torgue Switch Mode
01: Velocity | Velocity Control Mode 04 : Posi—Torqg | Position - Torque Switch Mode
02: Position | Position Control Mode 05 : Posi—Velo | Position - Velocity Switch Mode
08 06 : CANopen CANopen mode

# when the switching type between [03:_Velo-Torqg] [04 : _Posi—Torq] and [05 : _Posi—Velo] is used, there is a
possibility that “auto-notch frequency tuning”, “auto-vibration suppressing frequency tuning” and “JOG operation”
cannot be used.

To use these, switch the control mode to the base side (Velo(velocity control) in case of [03 : _Velo—Torq]).

Position loop encoder is selected used for position loop
Position Loop Control and Position Loop Encoder Selection control method and position loop control.

Setting range varies depending on the hardware type.

09 Setting Description
00 : Motor_encoder | Semi-Closed Control / Motor Encoder
01: Ext—ENC Fully Closed Control / Extenal Encoder

Sets the resolution of the external encoder under full
closed control.

Sets the number of converted pulses for each rotation of
the motor shaft.

External Encoder, Resolution Seting

0A
Setting range Unit Standard
value
500~65535 P/R —
Regenerative Resistor Selection fc?rlﬁcetite éhe type of regenerative resistance to be
Setting Description
0B 00 : Not _connect | Regenerative Resistor is not Connected
01 : _Built-in_R Use Built-In Regenerative Resistor
02 : External_R Use External Regenerative Resistor

,@D The set value is enabled after control power is turned ON again.
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[Procedure prior to operation]

6. Operations

B After wiring, test run will begin. Please do not connect the shaft of the servo motor with the

machine.

@ Confirm installation and wiring of the servo amplifier and servo motor.

[Confirmation of installation and wiring]

Procedure ltem Contents
. Referring to [Chapter 2. Installation], install the servo amplifier and the servo motor.
1 Installation _ _
Do not connect the shaft of the servo motor into the machine to keep the status of no load.
. Referring to [Chapter 3. Wiring], perform wirings for the power supply, the servo motor, and the
Wiring and g to [Chap gl, p g p pply
2 . upper device.
connection ) B N
However, please do not connect CN1 with the servo amplifier after wiring has been done.
Power Please turn on the power supply. Please confirm the alarm code is not being displayed at a
3 supply digital operator of the servo amplifier. When it is displayed, follow the instructions in [Chapter 8
turning on Maintenance].

@ Confirm the specifications and the combination of the servo amplifier servo motor encoders.

[Confirmation and Change of specification]

Procedure ltem Contents
Use the AC servo system supporting tool R-Setup to confirm and set the specifications of
the servo amplifier.
- Amplifier Capacity
. . - Control power supply input voltage
Confirmation of )
. - Control power supply input type
4 servo amplifier o )
e + Main circuit power supply input voltage
specification _
= Main Power, Input Type
+ Control mode
» Encoder selection for full close control
» Regenerative Resistor Selection
Use the AC servo system supporting tool R-Setup to confirm and set the specifications of
the servo motor encoder.
Confirmation of - Motor Encoder Type
5 servo motor + Incremental encoder function selection
encoder - Incremental Encoder, Resolution Setting
specification - Absolute encoder function selection
- Absolute Encoder, Resolution Setting
+ Confirmation of external encoder specification
Confirmation of At the time of shipment, the smallest servo motor is combined with the servo amplifier of
6 combined servo each capacity. Confirm the servo motor model number and change the parameter for the
motor one in use.
Turn off the power once and turn it on again. Parameter will have been changed by
Power supply
7 . turning off the power supply. Without turning off the power, even if a parameter is
re-turnlng on )
changed here, the parameter change will not complete.
Please check again the specification changes of servo amplifier and servo encoder, and
8 Reconfirmation combination with servo motor. Many of the troubles at test run, such as servo motor not
operating, are caused by mistakes in parameter setting.

6—1




6. Operations

@ The movement of the servo amplifier servo motor is confirmed by driving JOG.

[Procedure prior to operation]

[JOG driving]

Procedure ltem Contents
9 JOG driving Do not connect the shaft of the servo motor into the machine to keep the status of no load, and
perform JOG operation. Confirm that the servo motor rotates forwards and backwards.
@ Connect the upper device with CN1, and set the parameter of the 1/0 signal.[l/O signal confirmation]
Procedure ltem Contents
10 Setting of generic | The generic I/0 signal (CN1) has been set to standard at the time of shipment. Set I/O signals
I/0O signal necessary to the servo amplifier.
Confirmation of Confirm the 1/O signal status using the monitoring function inside the servo amplifier. Please
11 . . confirm that there are protecting functions such as emergency stop, over travel, and alarm
input signal
reset.
12 The servo on The servo on signal is input, and the servo motor is excited. Please confirm the digital operator
signal is input. on the servo amplifier front is displaying a shape of “8".
Input the command matched with the control mode in use. Confirm the command input at the
13 Command input | servo amplifier monitoring function. Confirm that command input and the rotation direction are
correct.
14 POWEI’ sufpf)ply After the servo on signal is turned off, turn the power supply off.
shut o

@ Connect the servo motor shaft with the machine and confirm the operation.

[Confirmation of machine’s operation function ]

Procedure ltem Contents
. Input the command (low-speed) matched with the control mode in use. Confirm the normal
Command input i R o
15 operation of moving direction, moving distance, emergency stop, over travel (F-OT * R-OT),
(low-speed)
etc.

@ Input the operation pattern in use and start to operate the machine. [Operation]
Procedure ltem Contents
At the time of shipment, real time auto-tuning (automatic adjustment for servo gain and filter)
16 Operation has been set. There is no need for manual tuning unless operations and characteristics are
appropriate.

So far, overall procedure is shown.
More detailed procedure is described in the following pages.




6. Operations

[Confirmation of installation and wirind]

[ [Procedure 1~Procedure 3] Confirmation of installation and wiring
Proce
Item Contents
dure
Installation
Do not connect the
i Servo motor
Install the servo amplifier and servo motor servo motor shaft to A flange is fixed.
1 referring to [Chapter 2, Installation]. the machine.
Do not connect the servo motor shaft to the I:[I
machine to keep the status of no load. [|V
( )
Wiring - Connecting
| Down load the setup software-R-Setup. |
Wire the power supply, servo motor and
upper device referring to @1 | /
[Chapter 3, Wiring]. Connected to [FAamoToN D] S—
CNA - terminal board \ %
Confirm the correct wiring. \ Connected  with
o PC using
If the servo motor does not rotate or is in a dedicated cable
state of runaway / overload in test run,
2 wrong wiring may be the cause of it.
. CNB regeneration Do not
Do not connect CN1 to servo amplifier after | |resistance L/
. (external) connect CN1
wiring.
=Hl
0
@ o
CNC - terminal board CN2
Connected to servo Conned to servo motor
motor power line encoder signal line
Turning on the power supply
Turn on the power supply. Confirm that : E] Normal status
there is no alarm code displayed on the
3 - y . 8
digital operator of servo amplifier. If there is . . D D Alarm status
one, follow the instructions in <1 U__J —Code is displayed
[Chapter 8, Maintenance].




6. Operations [Confirmation and change of servo amplifier specifications]
B [Procedure 4~Procedure 8] Confirming specifications and combination of servo amplifier -
servo motor + encoder

Proce Item and Contents
dure

Confirming servo amplifier specifications ISystem parameter settings|

Use the AC servo system supporting tool R-Setup to confirm and set the specifications of the servo amplifier.

For how to use [the setup software R-Setup], refer to [R-SETUP Instruction Manual].

Iltem

IAmplifier Capacity|
Capacity of the servo amplifier.

Motor Motion

Structure of the motor that can be
combined.

IControl power input voltage|
Voltage to be supplied to the control
power.

Input type of control power
supply]

Setting cannot be changed.

Make sure that the contents being displayed are suitable for the
machine specifications.

Input type of the control power supply.

IMain Power, Input Voltage|

Power voltage to be supplied to main

circuit.

IMain Power, Input Type|

Selects the input type supplied to main Set value Contents

circuit power. Change the set value to Provide 3-phase AC Power Supply to the

01 : _AC_Single-phase for single phase 00 : _AC_3-phase Main Power Supply

4 use. ) )
Provide Single-Phase AC Power Supply to

01 : _AC_Single-phase ]
the Main Power Supply

Control Mode

Selects the control mode. Change the Seting Contents
control mode suitable for upper device. 00 : _Torque Torque Control Mode
01 : Velocity Velocity Control Mode
02 : _Position Position Control Mode
03 : _Velo—Torq Velocity - Torgue Switch Mode
04 : _Posi—Torq Position - Torque Switch Mode
05 : _Posi—Velo Position - Velocity Switch Mode
06 : _CANopen CANopen - Mode
IFull flossed control encoder selection This is to be set when the system is full closed control.
No change is necessary for other than Setting Contents
full closed system. Confirm that this is 00 : _Motor_encoder Semi-Closed Control / Motor Encoder
set to standard value, at the time of 01: Ext—ENC Fully Closed Control / Extenal Encoder

shipment, of 00 : _Motor_encoder.

IRegenerative Resistor Selection|

Selects the regeneration resistance to Setting Contents

be connected. 00 : _Not_connect Regenerative Resistor is not Connected
01 : _Built-in_R Use Built-In Regenerative Resistor
02 : _External_R Use External Regenerative Resistor
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Proce Item and Contents
dure

Confirming servo motor encoder specifications [System parameter setting|

Use the AC servo system supporting tool R-Setup to confirm and set the specifications of the encoder.

For how to use [the setup software R-Setup], refer to [R-SETUP Instruction Manual].

Item

IMotor Encoder Type]
Selects the servo motor encoder type. Setting value Contents

00 : _Inclemental_ENC | Incremental Encoder

01 : _Absolute_ENC Absolute Encoder
|Incrementa| Encoder, Function Setu'nd This is set when motor encoder type is “incremental encoder”.
Selects detailed function of incremental Setting value Contents
encoder. Wiring-Save Incremental Encoder

00 : _Stanndard

[Standard (4-Pairs)]

01 : _ 7pairs_INC-E Incremental Encoder with CS Signal. [7-Pairs]
|Imenmtal Encoder, ResohtionSeﬂjrd Sets the pulse number of motor shaft one rotation.
Sets the incremental encoder 500P/R ~ 65535P/R Setting unit=Pulse/Rev.
resolution.
|AbSO|ute Encoder, Function Semnd This is set when the motor encoder type is “absolute encoder”.
Selects detailed function of absolute setting Contents
encoder. PA035, Asynchronous, 2.5Mbps, Half

04:PA035C-2.5MH_Manu )
- Duplex (Manual Setting)

PAO035, Asynchronous, 4Mbps, Half Duplex
(Manual Setting)

5 RA062, Asynchronous, 2.5Mbps, Half
06:RA062C-2.5MH_Manu .
- Duplex (Manual Setting)

RA062, Asynchronous, 4Mbps, Half Duplex
(Manual Setting)

05:PA035C-4MH_Manu

07:RA062C-4MH_Manu

80:RA062M-1MF RA062, Manchester, 1Mbps, Full Duplex
81:RA062M-2MF RA062, Manchester, 2Mbps, Full Duplex
ABS-E, 1Mbps (Absolute Encoder with
84:ABS-E .
Incremental Signal)
|Abso|ute Encoder, Resolution Setnnd This is set when the motor encoder type is “absolute encoder”.
Sets the absolute encoder resolution. Setting Contents Setting Contents
Sets the pulse number of motor shaft 00: 2048 2048 06: 131072 131072
one rotation. division division division division
01:_ 4096 4096 07:_262144 262144
division division division division
02:_8192 8192 08:_524288 524288
division division division division
03:_16384 16384 09:.1048576 1048576
division division division division
04:_32768 32768 0A:_2097152 2097152
division division division division
05:_65536 65536
division division
[External encoder resolution| This is set when the system is full closed control or something.
Sets the resolution of external encoder Sets the pulse number converted to motor shaft one rotation.
in use. 500P/R ~ 65535P/R  Setting unit=Pulse/Rev.

6—5
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Proce Item and Contents
dure
Confirming the combined servo motor System parameter setting|
Use the AC servo system supporting tool R-Setup to confirm and set the model type of combined servo motor.
For how to use [the setup software R-Setup], refer to [R-SETUP Instruction Manual].
Item
6 Model number of combined
motor] Ex: [Q2AA07030D|(0000-0064)
Shows the combined motor model T
number. Model number of combined motor is displayed.
Combined motor can be changed at |M0t0r parameter setting.|
Proce Item and Contents
dure
Turning ON the power again \Power shut off=turn ON again|
7 Turn OFF the power of servo amplifier and turn it ON again. Turning OFF the power makes the parameter re-written.
Without turning OFF the power, the parameter cannot be changed. Make sure to turn OFF—turn ON again.
Proce Item and Contents
dure
Reconfirming the specifications IReconfirmation
8 Reconfirm the specifications and combination of the changed servo amplifier, servo motor encoder and servo motor. Many
of the troubles at test run, such as servo motor not operating, are caused by mistakes in parameter setting.
Proce Item and Contents
dure
JOG driving
9 Use the AC servo system supporting tool R-Setup to JOG drive.




[Confirmation of 1/0 signal]

6. Operations

M[Procedure 10~ 14] Connection of upper device with CN1, parameter setting for I/O signals
Procedure Iltem Contents
. ) Settings for generic 1/O signals (CN1) are standard ones set at the time of shipment.
/O signal setting Necessary I/O signals are set at the servo amplifier.
General parameter Group 9
Input Name Set value
signal
CONT1 SERVO-ON Function 02:_CONT1 _ON
Generic input CONT2 Velocity Loop Proportional Control, Switching Function 04:_CONT2_ON
. CONT3 Absolute Encoder Clear Function 06: CONT3 _ON
signal CONT4 Deviation Clear Function 08: CONT4_ON
Standard setting at CONT5 Negative Over-Travel Function 0B:_ CONT5_ OFF
the time of CONT6 | Positive Over-Travel Function 0D: CONT6_OFF
shipment CONT7 | Torque Limit, Input Selection OE: CONT7_ON
CONT8 Alarm Reset Function 10: CONT8 ON
10 QD Generic input signals (CONT1 TO CONTS8) shall be allocated to functions necessary to the
device, referring to [Chapter 5, Parameter][Parameter setting value Group9].
General parameter Group A
Page Name Standard set value
00 General Purpose Output 1 18: INP_ON
01 General Purpose Output 2 0C:_TLC_ON
Generic output 02 General Purpose Output 3 02:_S-RDY_ON
signal 03 General Purpose Output 4 0A:_MBR_ON
Standard setting at 04 General Purpose Output 5 33._ALM5 OFF
the time of 05 General Purpose Output 6 35:_ ALM6_OFF
shipment 06 General Purpose Output 7 37._ALM7_OFF
07 General Purpose Output 8 39:_ALM_OFF
,@D Generic output signals (OUT1 TO OUTS8) shall be allocated to functions necessary to the
device, referring to [Chapter 5, Parameter][Parameter setting value Group A].
Procedure Iltem Contents
Input signal status is monitored by the monitoring function inside the servo amplifier. Confirm that
there are protective functions such as emergency stop, over travel and alarm reset.
11 Confirmation of ﬁD _ _ _ o _ o
input signals Confirm that every I/O signal is properly functioning using generic input (CONT8 TO
CONT1) monitor and generic output (OUT8 TO OUT1) monitor, referring to [Chapter 4, Digital
operator][How to operate monitor mode].
Procedure Iltem Contents
Servo ON signal is input and the servo motor is excited. Confirm that the digital operator on the
servo amplifier front is drawing the character “8”
1@3 The display shown below indicates over travel status. When there is nothing wrong with the
12 Servo ON signal is | device, check again the above procedure 10 TO 11 and [Chapter 3, Wiring] [Generic input wiring
input. example].
Over travel
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[Confirmation of /O signals

Z Confirmation of device operation ]

Procedure ltem Contents
Input the command suitable for the control mode in use. Check that the rotation direction matches
the command input. Confirm the command input using monitoring function inside the servo
amplifier.
@ When velocity controlled, torque controlled.
Monitor mode 0D
Analog velocity command
s L L
Analog torque command Command voltage being input is displayed.
input voltage
13 Command input
@ When position controlled.
Monitor mode OE
Position pulse monitor Command pulse frequency being input is
(Position command pulse . p a y 9 np
) displayed.
input frequency)
‘@D Many of the cases when monitor values do not change with command input are resulted
from wrong wiring. Check the wiring again, referring to [Chapter3, Wiring] [Terminal layout]
[Wiring example of input circuit].
Procedure Item Contents
14 Power shut off Turns OFF the servo ON signal, then turns OFF the power supply.

[Procedure 15] Connect the servo motor shaft with the machine and check the operation.

Procedure

Item

Contents

15

Command input
(low speed)

Connect the servo motor

shaft with the machine %

Input the command (low speed) suitable for the control mode in use. Check the operation
direction, distance, emergency stop and over travel (F-OT - R-OT) so that they are properly

operating.

[Procedure 16 ] Input the command of the operation pattern in use and start the machine.

Procedure ltem Contents
At the time of shipment, auto-tuning (auto-adjustment for servo gain and filter, etc.) has been
16 Operation set. If there is nothing wrong with operation, manual tuning is not necessary.




6. Operations [Confirmation of 1/O signals
Z Confirmation of device operation ]

B Operation sequence from power turn ON to power shut OFF at the standard shipment setting

® [PowerON — Servo ON]

Control source “Control source ON”
- Max.2sec
Power ON " hl
permission signal
> < Min. Omsec
Main power
supply “Main power supply ON”
“Rush current prevention time”
Power ON <
signal
“S-RDY”
Operation setup
S-RDY2"

completion signal

Servo ON signal “Servo ON"

[Dynamic brake signal | “Dynamic brake OFF”
DB relay waiting time = 100msec
> <
Motor speed
Zero speed
range signal
Holding brake
excitation signal “Holding brake excitation release”
Command
acceptance
perm'i)ssion signal “Command acceptance
permission”
Motor —
excitation signal “Motor excitation”
o _BOFFDLY = 300msec
> <

® [Servo OFF — Power OFF]

Control source “Control source OFF”

gMmin.= 0msec
<

>
- >

Main power “Main power

supply supplv OFF”

Power ON |“Power ON, output OFF”

signal

Operation setup | “S-RDY” “S-RDY2"
completion signal

Servo ON ‘Servo OFF”
signal

|Dynamic brake signal | “Dynamic brake ON”
|M0t0r speed zv settingM “Motor stop”
>
Zero speed - -
range signal | Zero speed
H0|d|ng brake “Holding brake excitation”

excitation signal

“Command  acceptance

Command prohibition”

acceptance
permission signal

“Motor free”
Motor otoriree

excitation signal

BONDLY = 300msec

A4
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B Alarm sequence

When an alarm rings, the servo motor is stopped by dynamic brake or servo brake. Which brake is used depends
on the alarm. Refer to [Chapter 8, Maintenance] [Alarm list].

@ Stop by dynamic brake at alarm

|“Power ON permission OFF

Power ON permission signal

Main power
supply

(Operation setup
completion signal

signal

[
jot
P
o
o
=z

I“Mam power supply OFF"

“S-RDY” “S-RDY2"

[Dynamic brake signal

Motor speed

Zero speed
range signal

Alarm signal

Holding brake
excitation signal

Command
acceptance
permission signal

_—

ZV setting value

“Servo ON”

“Dynamic brake ON”

»

“Zero speed”

“alarm status”

“Holding brake excitation”

“Command acceptance
prohibition”

@ Stop by servo brake at alarm

Power ON permission signal

Main power
supply

Operation setup

m [=]
[=}
@l (3
< °
ol |ao
Ol |o
Z =1
[4)
«Q
=
SR

signal

|“Motor free”

“Power ON permission OFF

“Main power supply OFF"

“S-RDY” “S-RDY2"

|Dynamic brake signal

Motor speed

Zero speed
range signal

Alarm signal

Holding brake
lexcitation signal

Command
acceptance
permission signal

Motor
excitation signal

A

“Servo ON”

“Dynamic brake ON”

—\F

2ZV setting value

“Zero speed”

“alarm status”

“Command acceptance
prohibition”

“Holding brake excitation”

BONDLY “Motor free”

6—10

Install a protective circuit referring to [Chapter 3, Wiring] [Wiring example of high voltage circuit, protective
circuit]. The above sequence is the one when protective circuit is installed.
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[Operation sequence]

B Sequence at alarm

reset

Alarms can be reset by inputting alarm reset signal from generic input signal.

Power ON permission signa

Operation setup

completion signal

Servo ON
signal

“DB relay wait time=100msec”

Main power
supply I “Main power supply ON"
N P “In-rush current  preventing
Power ON g =
signal
“S-RDY”

[ SRDYZ

I‘Servo ON”

Alarm signal

Lk

Alarm reset signal

“alarm status”

| “alarm released”

Above
Min. 20msec

i
Hal

“alarm reset”

Some alarms cannot be reset unless the power is reset (control power is turned OFF and ON again)
ﬁn or encoder is cleared. Refer to [Chapter 8, Maintenance] [Alarm list].

B Sequence when power is turned OFF during operation (During servo ON)

Control source
Main power
supply

Power ON
signal

(Operation setup
completion signal

Servo ON
signal

plifelel

“Control source OFF"

“Main power
supply OFF”

“Power ON, output OFF”

“S-RDY” “S-RDY2"

“Servo ON”

|Dynamic brake signal

“Dynamic brake ON"

Motor speed

i

Zero speed
range signal

Holding brake
excitation signal

Command
acceptance
permission signal

Motor
excitation signal

2V setting value “Motor stop”

g
|“Zero speed”

“Holding brake excitation”

“Command acceptance

prohibition’

[“Motor free”

BONDLY = 300msec

A

6—11
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[Servo gain tuning]

B Structure of tuning <K General parameter Group 0>
At “parameter Group 0 ”, tuning structure of the R series servo amplifier is as follows.

<« General parameter Group 0 >

Page Name
00 Tuning Mode
01 Automatic Tuning
Characteristic 00: AutoTun Automatic Tuning
02 | Automatic Tuning Response 01: AutoTun JRAT-Fix | Automatic Tuning
- - - = — (JRAT Fixed)
Automatic Tuning, Automatic - -
03 . | 02:_ManualTun Manual Tuning
Parameter Saving
\/
00:_Positioningl Positioning Control 1
01: Positioning2 Positioning Control 2
02:_Positioning3 Positioning Control 3
03:_Trajectoryl Trajectory Control 1
04:_Trajectory2 Trajectory Control 2 (KP Fixed)
| 1~30 | Automatic Tuning Response |
00:_Auto_Saving | Saves Parameter Automatically in JRAT1.
01: No_Saving | Automatic Saving is Invalidity
Tuning Mode [page 00]

00:_AutoTun auto- tuning |

The servo amplifier estimates the load inertia moment ratio of the machine and equipment at real time and
automatically tunes the servo gain so that it will become the best one. The parameters for the servo amplifier
to automatically tune vary depending on the selected auto-tuning characteristics.

X The servo amplifier estimates the load inertia moment ratio at the time of acceleration/deceleration. Therefore,

for operations with only excessively low acceleration/deceleration time constant or with only low torque with low
velocity, this mode cannot be used. Also, operations with large disturbance torque or with large mechanical
clearance, this mode cannot be used, either.

01:_AutoTun_JRAT-Fix Usage at Auto-tuning [JRAT manual setting].

01: AutoTun_JRAT-Fix Automatic Tuning (JRAT Fixed) |

Based on the load inertia moment ratio (JRAT1) which was set, the servo amplifier automatically tunes and
makes the servo gain the best one. The parameters for the servo amplifier to automatically tune vary
depending on the selected auto-tuning characteristics.

02: ManualTun  Manual Tuning ]

This is used in order for adjusting the servo gain to the machine and equipment to ensure the maximum
response, and when characteristics in auto-tuning are insufficient.

Automatic Tuning Characteristic [page 01]

Characteristics adjusted to machines and equipment are selected when |Automatic Tuning and
|Automatic Tuning (JRAT Fixed)| are used.

When is used, this does not function.

Automatic Tuning Response [page 02]
Set this when |[Automatic Tuning and [Automatic Tuning (JRAT Fixed)| are used. The larger set
value makes the response higher. Set this suitable for the equipment rigidity.

When is used, this does not function.

Automatic Tuning, Automatic Parameter Saving  [load inertia moment ratio]  [page O 3]

The “load inertia moment ratio” obtained from auto-tuning is automatically saved in parameter J RA T 1 at
every 2 hours. The set value is enabled when |[Automatic Tuning Jis used.

When |Automatic Tuning (JRAT Fixed)| and [Manual Tuning| are used, this does not function.
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[Servo gain tuning]

[ Start tuning ]
[

Execute tuning mode
| 00:_AutoTun | Automatic Tuning |

Operation

Yes

Tuning method selecting procedure

unstable?

No

v

¥ The flow chart in the left shows
selecting method of tuning mode and

tuning characteristics.

Settings for auto-tuning response are not
indicated here. Auto-tuning response shall

be tuned at each status.

Change tuning mode to

01:_AutoTun Automatic Tuning
_JRAT-Fix | (JRAT Fixed)

| Set JRATL |

No problem with
characteristics ?

Use Trajectory

Yes

Control?

No

Change auto-tuning characteristics to

Positioning Control 2

01:_Positioning2 (For high response)

No problem
with
characteristics
”

Use with
horizontal axis?

Change auto-tuning characteristics to

Positioning Control 3
(For high response,
only horizontal axis)

02:_Positioning3

No problem
with
characteristics
2

Yes

Match the
characteristics
between axes?

No

Change auto-tuning characteristics to
[ 03:_Trajectoryl [ Trajectory Control1 |

No problem
with

characteristics
?

No

A 4

Change auto-tuning characteristics to
Trajectory Control 2
(KP Fixed)

| 04:_Trajectory2

| Set Kpl. |

Yes No problem

with

characteristics
?

No

—»[ Tuning complete. ]

A
Change tuning mode to
[ 02:_ManualTun [ Manual Tuning |

Manually tune the servo gain.
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B Monitoring servo gain adjustment parameter
The following parameters can be monitored when auto-tuning is used.

r
| R M 1
| Ein |
1 " Page|  Symeal | P [ presene v | o [a] 1
. R DX.AFWON  Extemal Actusl Foston Mondor (iternal Lncoder) 0 Puize 1
I — o omon Command Postion Monlor 0 Puise 1
1 OO VEICH  Ansiog Velorty Commsnaitnaig Torgues Commend ngut Votel = .
1 : 0 Fon Posiion Command Pulse gt Frequincy Monkor o wPusers
—| | F o LLFTace Discne Angie Mondor 240 deg 1
| ISR I T Ansohte Encoder F5 Data (Hgh) [T 22 1
1 1FEL Ansohte Encoder F5 Data (Low) 0000 H Puse
— 12 Regp Rigentratve Resistor Operation Percentage 000 = 1
[ ) et Mator Operstin Rite Manitor 64 % 1
1 18 posmI Fredicted Motar Operaten Fiste Mortor o % 1
1 F 15 JRAT MON  Control Loop Parameter _ Losd inerta (Mass) Rato Montor 368 %
———1| | 18 ke N Control Loop Parameter _ Postion Loop Proportionsl Gain Mont 31 s 1
b PET] [ ] 17 rpiwem contro Loop Parameter _Poston Loop tegral me Constert 110000 = 1
1 . 1B KVP MON  Control Loop Parameter _ Velocty Laop Propeotional Gain Mond S0 e 1
1 "o || ™Mo ool Loop Porameter _ Velocty Loop itegral Tene Cangtors 350 -
—— 1| | 1A TCPL MON  Conerol Loop Prenmetre _ Torue (Frecs) Command Fiter Wont 150 Hr 1
1 1B POC-E_MON  Incrementnd Encoer Signal Montoe 01110100 1
1 2 1€ TLMON EST  Load Torgue (Force) Monkor (Estimate Value) 0 o 1
1 —_— 1D P_MON Perwee Monboe 2 v j
i 7 1E OPE_TM  Servn Amgitier Cperntion Tene 10 whar = 1
1

For how to operate these, refer to “R-SETUP Instruction Manual”.

B Using auto-tuning result at manual tuning.
At manual tuning, auto-tuning result is saved as a batch or by selection using R-SETUP,
and can be used as controlling parameter.

Save Result of Automatic Tuning [#1 : RS1LO1AA ] 1[

[~ Tuning Mode ATRES can be changed on this window.
TUNMODE : tanual Tuning Howvever, the chanoed value is not
— saved as a parameter. ATRES returns
ATCHA, : Paositioning Cortrol 1 to former setting value when this
window is closed.
—Setting
Setling Parameter : [kP1 kRt TVl TCFIL1 JRATT <] il |
ATRES 2 | 20

=

F ter Setting V alue

r—Parameter taonitor Yalue of Automatic Tunir

kP :I 398 [143] KP1 : I 30 [145]
KMP :I 33 [Hz] FMPT I 50 [Hz]

T 107 [ms] VI - 200 [ms]
TCFIL: B33 [Hz] Save Manitar Yalue [ TCFILT: 600 [Hz]
JRAT: o0 [x] JRATI: 100 [%]

Drata type of Monitor Yalue is changed by Tuning Mode (TUMNMODE) and Automatic Tuning Characteristic (ATCHA).

Manual Tuning : Proper gain by Automatic Tuning Function.

Automatic: Tuning : Real using gain in control loop.
JRAT, KR, T%I, TCFIL : Proper gain by Automstic Tuning Function.
KP : When ATCHA is not Trajectory Contral 2 Proper gain by Automstic Tuning Function.
vihen ATCHA is Trajectory Contral 2, KP1 setting value.

Automatic Tuning (JRAT fixed) : Real using gain in control loop.
JRAT : JRAT sefting walue.
K5P, %I, TCFIL : Proper gain according to JEATT .
KP :When ATCHA is not Trajectory Contral 2, Proper gain according to JRATT .
vyhen ATCHA is Trajectory Contral 2, KP1 setting Yalue,

For how to operate these, refer to “ R-SETUP Instruction Manual”.

Note) In the setting of TUNMODE=02:_ManualTun, parameter setting value is used in the control
loop. When auto-tuning result saving is executed, the gain parameter being used will change
(except during gain switch over). Therefore, the motor operation may change suddenly.
Execute auto-tuning result saving while servo OFF or motor stoppage.
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B Servo system structure
Servo system consists of 3 subsystems; the position loop, the velocity loop and the current loop. High
response is required for the internal loops. If this structure is compromised, it could result in instability,
low response, vibration or oscillation.

; Position loo Velocity loop

Host device P Current loop Servo motor

KP KVP TVI

nn JRAT
- ,::—b —>0—1>0—> —
— + —_ —_
Current loop

Velocity loop

Position loop Encoder
The response of the current loop is ensured internally in the servo amplifier, there is no need for the user to make

additional adjustments.

B Servo adjustment parameters

Position Command Filter [PCFIL]
When the position command resolution is low, set this parameter to suppress the ripples contained in the
position command. The larger value of this will make the ripple suppressing effect greater, however, delay will
be greater.
% When high tracking control position compensation gain is set to other than 0%, this parameter is
automatically set.

Position Loop Proportional Gain [KP]
Set this equivalent to KPjy5)=KVP4/4 * 27.

Higher Tracking Control, Position Compensation Gain [TRCPGN]
When tracking effect needs to be improved under high resolution of position command, increase
this parameter after adjustment of high tracking control velocity compensation gain.

Feed Forward Gain [FFGN]
Tracking effect of position command can be improved by increasing this gain.
Under positioning control, set this to approximately 3 O ~ 4 0 %.
When high tracking control position compensation gain is set to other than 0%, this parameter is
automatically set.

Feed Forward Filter [FFFIL]
When position command resolution is low, set this parameter to suppress ripples.

Velocity Command Filter [VCFIL]
Under velocity control, when there is a big noise component contained in velocity command, set
this parameter to suppress the noise.

Velocity Loop Proportional Gain [KVP]
Set this as high as possible within such a stable operation range as not to cause vibration or
oscillation of the machine. If JRAT is accurately set, the set value of KVP becomes the velocity
loop response zone.
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Velocity Loop Integral Time Constant [TVI]
Set this equivalent to TVlj,g=1000/(KVP[y;).

Load Inertia Ratio [JRAT]
Set the value calculated as shown below.

Motor axis converted load inertia moment  [JL]
JRAT= X 100%
Motor inertia moment [am]

Higher Tracking Control, Velocity Compensation Gain [TRCVGN]
Tracking effect can be improved by increasing compensation gain.
Adjust this so as to shorten the positioning setting time.

X Set the value of JRAT properly to use this function.

Torque Command Filter 1 [TCFIL]
When rigidity of the mechanical device is high, set this value high and the velocity loop
proportional gain can be set to high. When rigidity of the mechanical device is low, set this value
low and resonance in high frequency zone and abnormal sound can be suppressed. For normal
usage, set this below 1200Hz.

B Adjustment method of vibration suppressing control
Set vibration suppressing frequency to suppress the low frequency vibration at the tip or the body
of the machine. Vibration suppressing frequency is obtained by executing auto-tuning of vibration
suppressing frequency or by calculating vibration frequency of vibrating point at positioning and
its reciprocal. When vibration does not stop with the vibration suppressing control, there is a
possibility that the gain for control system may be too high. In this case, lower the control system
gain. Also, when used together with high tracking control velocity compensation gain, vibration
suppressing effect may be greater.
X Vibration suppressing control function can be used together with auto-tuning.

B Adjustment method of notch filter
Set the torque command notch filter to suppress high frequency resonance resulted from coupling
and rigidity of the device mechanism. Notch filter center frequency can be obtained by executing
auto-notch filter tuning or by system analysis.
¥ Torque command notch filter function can be used together with auto-tuning.
XWhen resonance of the device mechanism does not stop even after this parameter is
set, there may be two or more resonance points. In this case, insert notch filters B, C
and D to suppress each of them. If not yet suppressed, there is a possibility that
auto-tuning response or control gain is too high. If so, lower the auto-tuning response or
control gain.

B Adjustment method of disturbance observer
Set the disturbance observer to suppress the disturbance applied to the motor.
At first, use the low frequency observer characteristics. If not suppressed by that,
use that for medium frequency. Gradually increase the observer compensation gain.
The higher the observer compensation gain becomes, the more the disturbance suppressing
characteristics will be improved.
However, if it is excessively high, oscillation may result. Use this within the range not causing
oscillation.
X Disturbance observer cannot be used with auto-tuning.
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[Servo gain tuning]

B Adjustment method of gain switch over

When tracking effect is insufficient even if basic parameters of high tracking control
position compensation gain and high tracking control velocity compensation gain are set,
set the gain switch over so that tracking effect can be improved.

(Example)Gain is increased near positioning compete.

Gain 2

Gainl

Gain 1

The value of gain 2 shall be set to 1.2 times the value of gain 1.

P Gain switch over function cannot be used with auto-tuning.

B Adjustment method of high setting control
When tracking effect is insufficient even after gain switch over, set the high setting
control parameter and in-position setting characteristics can be improved. When position
command resolution is low, set the value of command velocity calculation low pass filter
low. Set the acceleration compensation so that the position deviation near acceleration
conclusion becomes small. Set the deceleration compensation so that the position
deviation near deceleration conclusion (positioning complete) becomes small.

P This function cannot be used together with auto-tuning.

B How to make R series control characteristics equal to Q series standard characteristics
Parameter change as follows can make the status equal to Q series standard characteristics.

Group | Page Before change After change
0 00 Tuning Mode 00:_AutoTun 02:ManualTun
Higher Tracking Control, o o
1 16 Velocity Compensation Gain 0% 100%
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[Position command pulse]

B Functions of Group 8

[ Group 8100 |

Command Input Polarity [CMDPOL] Velocity control mode  Position control mode Torgue control mode
The rotation direction of the servo motor can be reversed without modifying the input command
wiring or the servo motor wiring.

Input Command Rotation Selected value Input Command Rotation Selected
command polarity direction command polarity direction value
comman + Forward commant + Reverse
c\éﬁ'ﬁ%‘%d T+ Forward 00:_PCg:vc+_T C\ég\lomc;tr)lld I Forward 04:_P_|(_:(5:VC+_
Torque Torque
command + Forward command + Forward
Input Command Rotation Selected value Input Command Rotation Selected
command polarity direction command polarity direction value
comman + Forward commant + Reverse
bt | 4| o | OPCRVEST| | vebon L I
Torque Torque
command + Reverse command + Reverse
Input Command Rotation Selected value Input Command Rotation Selected
command polarity direction command polarity direction value
command + Forward command + Reverse
C\éﬂ%c;%/d + Reversa 02:_PCC+:VC-_T C\éﬁ:%c;tr)]/d + Reversa 06:_PCC-:VC-_T
Torque Torque
command + Forward command + Forward
Input Command Rotation Selected value Input Command Rotation Selected
command polarity direction command polarity direction value
cE%srlr?ggd + Forward ;ﬁiﬁfﬁd + Reverse
C\éﬂ%c;%/d + Reversa 03:_PC$__VC-_T c\éﬁq'%?%’d + Reveree 07:‘PC(5TVC_‘T
Torque Torque
command + Reverse command + Reverse

* Using the initial factory settings, the servo motor rotates in the forward (CCW) direction with a
positive (+) input, and in the reverse (CW) direction with a negative (-) input.

IStandard command input polarity setting|

Forward ¢——p>  Reverse ~+input=forward (CCW) —input=reverse(CW)

() @ @)

IModified command input polarity setting]

Reverse 4—p Forward +input=reverse (CW)  —input=forward (CCW)
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[Position command pulse]

[Group 8]11

Position Command Pulse, Form Selection [PCPTYP]
3 types of location command pulse can be selected; make this selection per the specifications of the

host unit.

Position control mode

Selected value Contents
00:_F-PC_R-PC Positive Move Pulse + Negative Move Pulse
01:_2PhasePulse | Two-Phase Pulse Train of 90 Degrees Phase Difference
02:_CODE_PC Code + Pulse Train

The location command pulse input command is the input command used for location control. Connect
to CN1 location command pulse input.

Forward Reverse
Positive Move Pulse (F-PC) : CN1-26 Negative Move Pulse (R-PC) : CN1-28
Positive Move Pulse (IE:IS(E) : CN1-27 Negative Move Pulse (Ii:ﬁé) : CN1-29
Positive Move Pulse SG : CN1-47 Negative Move Pulse SG : CN1-48

There are 2 output types for the host unit, the “Line driver output” and the “Open collector output”.

IUsing line driver output]

Host unit Twisted par - SEIVO amplifier

Forward pulse (EPC)
Forward pulse (F-PC)
Forward pulse ~ SG

Reverse pulse (R-PC)
Reverse pulse (R-PC)

Reverse pulse SG
; SG
Twisted pairs|

* Always connect SG.
* Line Receiver : HD26C32 or equivalent

|Using open collector output

Host unit

Forward pulse (F-PC)

Forward pulse  SG

Reverse pulse (R-PC)

Reverse pulse  SG

* Always connect SG.
* Line Receiver : HD26C32 or equivalent
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[Functions of Group 8]

[Group 8112

[Position command pulse]

Position Command Pulse, Count Polarity [PCPPOL]

Position control mode

Position command pulse count polarity can be selected form the following 4 types. Select the one suitable for the host

unit.
Selected Contents
value
00:_Typel F-PC/ Count at the Rising Edge: R-PC/ Count at the Rising Edge
01:_Type2 F-PC/ Count at the Falling Edge: R-PC/ Count at the Rising Edge
02:_Type3 F-PC/ Count at the Rising Edge: R-PC/ Count at the Falling Edge
03:_Typed F-PC/ Count at the Falling Edge: R-PC/ Count at the Falling Edge

[Group 8113

Position Command Pulse, Digital Filter

[PCPFIL]

Position control mode

|Forward pulse string  +

Reverse pulse string|

When the time for minimum pulse width at position command input maximum frequency is less than the digital
filter set value, alarm “AL D2" will be issued. Set the smaller value for digital filter than the time of minimum pulse
width at the time of position command input maximum frequency. Select the position command pulse digital filter
setting from the followings according to the command pulse type of the unit in use.

Selected Minimum pulse width [t] | Position command input
value maximum frequency|f]
00 t > 834 nsec f < 599 Kpps
01 t > 250 nsec f < 2.0 Mpps
02 t > 500 nsec f < 1.0 Mpps
03 t > 1.8 usec f < 277 Kpps
04 t > 3.6 usec f < 138 Kpps
05 t > 7.2 usec f < 69 Kpps
06 t > 125 nsec f < 4 Mpps
07 t > 83.4nsec f < 5.9 Mpps

|90° phase difference 2 phase pulse|

Selected A phase - B phase | Position command input
value Minimum edge maximum frequency(f]
interval [t]

00 t > 834 nsec f < 599 Kpps
01 t > 250 nsec f < 2.0 Mpps
02 t > 500 nsec f < 1.0 Mpps
03 t > 18 usec f < 277 Kpps
04 t > 36 usec f < 138 Kpps
05 t > 72 usec f < 69Kpps
06 t > 164 nsec f < 1.5 Mpps
07 t > 164 nsec f < 1.5Mpps

Code + pulse string|

Selected Minimum pulse width Position command input
value [t] maximum frequency(f]
00 t > 834 nsec f < 599 Kpps
01 t > 250 nsec f < 2.0 Mpps
02 t > 500 nsec f < 1.0 Mpps
03 t > 18 yusec f < 277 Kpps
04 t > 3.6 usec f < 138 Kpps
05 t > 7.2 usec f < 69 Kpps
06 t > 125 nsec f < 4 Mpps
07 t > 83.4nsec f < 5.9 Mpps
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[Functions of Group 8]
[Position command pulse]

Command Command pulse timing
pulse
N F-PC
Positive (Reverse rotation pulse)
Move Pulse I
+ —Tu e w ST
. T '
Negative | R-p m
Move Pulse (Forward rotation pulse)
W\ F O VA NV
(A phase) ) - —
Two-Phase 1 © 3
Pulse Train | o 5 < T
0f9 | (5 phase) /7 N\ \ _/_\_/_
Degrees
g Forward SRR G Reverse
Phase ><¢
Difference B phase is ahead of A phase by A phase is ahead of B phase by
F-PC ts4 R
everse
(code) D ts2 Forward t1s3 L
Code © — : 19
Pulse Train | (yise) 3 f
t1 2 T
iti Code
Positive Move Pulse Two-Phase Pulse Train of 90
+ ) +
Negative Move Pulse Degrees Phase Difference Pulse Trai
tl - t8 <0.1 us <0.1 us =0.1 us
t2 - t9 <0.1 us <0.1 us =<0.1 us
tsl = ts2
ts3 - tsa >T >T >T
t4-15-16 - t7 >250ns
(t3/T)x100 50% 50% 50%

1—10
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Electronic gear*Positioning method

[Group 8 ]15,16 |

Electric Gear Ratio * [GER*] Position control mode
This function allows a distance setting on the servo motor in reference to the location command pulse from the
unit.
Setting range Unit Standard set value
1/32767~32767/1 — 1/1
Electronic gear Servo motor
Host unit f1: Input command pulse N (1~32767) |f2: Input command pulse after setting (f1xelectronic gear)@
D (1~32767)
) _ 1 N 32767
Electronic gear setting range. W _ B — T

Refer to “Materials; Electronic Gear”.

[Group 8] 17 |
Positioning Method [EDGEPQS] Position conirol mode
The location of positioning stop is selected; between encoder pulses or at edge.

Selected value Contents
00:_Pulse_lInterval Specify Pulse Interval
01:_Pulse_Edge Specify Pulse Edge
A  Positioning between pulses
A phase | | | | |

B phase_' | | | | |

Positioning at edge

\ 4

[Group 8118
Inposition / Position Deviation Monitor [PDEVMON] Position control mode
Positioning complete signal when the position control mode is used, and position command used for outputting position

deviation monitor can be selected from before or after the position command filter passes.

Selected value Contents
00: After Fiter ?ompare "P05|t|?n Command Value After Filter Passes by" with
- Feedback Valuge'
. . Compare "Position Command Value Before Filter Passes by" with
01:_Before_Filter " "
- - Feedback Valuge'
+ e (T
—pO— — O Position deviation
A CTO——:‘ monitor E
1, 1

Position ) | » Filter Kp
command PMUL | GERL | = + > TPI

pulse

Position loop
hd encoder

1—11
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[Deviation clear]

[Group 8119 |

Deviation Clear Selection [CLR] Position control mode
This function is used for changing the location deviation counter in the servo amplifier from the
host unit to zero.

Selection Description

+ Deviation is always cleared when servo is off.

Servo ON signal Servo OFF Logic can be changed

1
! -
When SERVO-OFF/ Clear Deviation clear

OH Deviation : Deviation Clear Input/

Level Detection - Deviation is always cleared when deviation clear input is ON.

CLR signal CLR ON Logic cannot be changed

[ —

1 1
! !
Deviation clear

+ Deviation is always cleared when servo is off.

Servo ON signal Servo OFF | Logic can be changed
1
| Deviation clear 1

|

When SERVO-OFF/ Clear
1H | Deviation : Deviation Clear Input/ - Deviation is cleared in the edge when deviation clear input becomes
Edge Detection OFF/ON.

CLR signal Logic can be changed

o

CLR is ON in edge

+ Deviation is not cleared when servo is OFF.
* The motor may start suddenly after servo is turned ON with location
deviation detected.

Servo ON signal Servo OFF Logic can be changed
When SERVO-OFF/ > ,l
Not Clear Deviation : i |

Deviation Clear Input/ Level Deviation not cleared
Detection

2H

- Deviation is always cleared when deviation clear input is ON.

CLR signal CLR ON | Logic cannot be changed

P!
. 1
| Deviation clean

+ Deviation is not cleared when servo is OFF.
+ The motor may start suddenly after servo is turned ON with location
deviation detected.

Servo ON signal Servo OFF | Logic can be changed
+“—p
!
Deviation not cleared

When SERVO-OFF/

Not Clear Deviation :
Deviation Clear Input/ Edge
Detection

3H
- Deviation is cleared in the edge when deviation clear input becomes
OFF/ON.

CLR signal Logic cannot be changed

1
1
CLRis ON in edge

Select the conditions for enabling deviation clear.

| Parameter Group9 page04 | CLR :Deviation Clear Function

1—12
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[Internal velocity command ]

[Group 8120 to 22 |

Preset Velocity Commandlto 3 [VC¥ Velocity control mode
The servo motor can be controlled using Preset Velocity Command. Preset Velocity Command settings have 3
ways. Preset Velocity Command and rotation direction can be selected via conditions of generic input CONT1 to
CONTS.

1. Set the Preset Velocity Command value.

Parameter Group8Page20 | VC1: Preset Velocity Command 1 0to 32767min™
Parameter Group8Page21 | VC2: Preset Velocity Command 2 0to 32767min™
Parameter Group8Page22 | VC3: Preset Velocity Command 3 | 0to 32767min™

2. Select the conditions for enabling the Preset Velocity Command. The Preset Velocity Command

requires the selection of valid conditions.
Parameter Group9Page20 SP1: Preset Velocity Command, Select Input 1
Parameter Group9Page21 SP2: Preset Velocity Command, Select Input 2

SP1 : Preset Velocity Command, Select Input 1 Valid
SP2 : Preset Velocity Command, Select Input 2 Invalid
SP1 : Preset Velocity Command, Select Input 1 Invalid
SP2 : Preset Velocity Command, Select Input 2 Valid
SP1 : Preset Velocity Command, Select Input 1 Valid
SP2 : Preset Velocity Command, Select Input 2 Valid
SP1 : Preset Velocity Command, Select Input 1 Invalid
SP2 : Preset Velocity Command, Select Input 2 Invalid

— | VCL1: internal velocity command 1

— | VC2: internal velocity command 2

— | VC3: internal velocity command 3

— | Analog velocity command

3. Begin operation with the Preset Velocity Command and select the conditions for rotation direction.

Parameter Group9Page22 DIR: Preset Velocity Command, Direction of Move

Parameter Group9Page23 RUN: Preset Velocity Command, Operation Start Signal Input
Parameter Group9Page24 RUN-F: Preset Velocity Command, Positive Move Signal Input
Parameter Group9Page25 RUN-R: Preset Velocity Command, Negative Move Signal Input

4 If the above conditions are valid, run the servo motor with the selection combinations listed below.

RUN: Preset Velocity Command, Operation Start Signal Input Valid Servo motor moves forward
DIR: Preset Velocity Command, Direction of Move Invalid
RUN: Preset Velocity Command, Operation Start Signal Input Valid .

Servo motor in reverse
DIR: Preset Velocity Command, Direction of Move Valid
RUN-F: Preset Velocity Command, Positive Move Signal Input Valid Servo motor moves forward
RUN-R: Preset Velocity Command, Negative Move Signal Input Valid Servo motor in reverse

1—13
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[Internal velocity command ]

Examples of setting and operation pattern at the Preset Velocity Command operation.

VC1: Preset Velocity Command 1 1000min"
VC2: Preset Velocity Command 2 2000min""
VC3: Preset Velocity Command 3 3500min™
. . Enable the function when general purpose input
SP1: Preset Velocity Command, Select Input 1 CONT3 is ON.
. . Enable the function when general purpose input
SP2: Preset Velocity Command, Select Input 2 CONT4 is ON.
RUN-F: Preset Velocity Command, Enable the function when general purpose input
Positive Move Signal Input CONTS5 is ON.
RUN-R: Preset Velocity Command, Enable the function when general purpose input
Negative Move Signal Input CONTS5 is OFF.
3500min™* vc3
1
d
g 2000min{* vC2/”  TVCACC
s
%_ 1000minf VC TVCACC TVCDEC \VC1
o
omin'} TVCAEC TVCDEC+
W‘ TcDEC
1000min™| VCIN_TVCACC
Y
3
® 2000min[* vc2
SP1 ON OFF ON ON OFF ON OFF
SP2| OFF ON ON OFF OFF OFF ON OFF
RUN-H ON ON ON ON OFF OFF OFF OFF:
RUN-A OFF OFF OFF OFF OFF ON ON OFF

1—14
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[Velocity addition command ]

[Group8]23t025 |
Velocity Compensation Command, Input Selection [VCOMSEL] /
Preset Velocity Compensation Command [VCOMP] Position control mode

Analog Velocity (Compensation) Command, Reference [VCGN]

The velocity compensation addition function is the fast-forward function in the velocity control system.
The Velocity Compensation Command, Input Selection has 2 settings: the Preset Velocity
Compensation Command and the Analog Velocity Compensation Command. The Preset Velocity
Compensation Command is used when the velocity compensation command value is a fixed value.
The Analog Velocity Compensation Command is used when setting the velocity compensation
command input value from the host unit.

1. Set the Preset Velocity Compensation Command value.
VCOMP : Preset Velocity Compensation
Command

-9999 to +9999 min™

Parameter Group8 Page24

2. Select the Velocity Compensation Command input method.
Parameter Group8 Page23 \ VCOMSEL : Velocity Compensation Command, Input Selection

Selection Description
. Apply Analog Velocity Use analog velocity addition command value when velocity addition function is
01:_Analog_Input R X
Compensation Command valid.
02: VCOMP Apply Preset Velocity Use internal velocity addition command value when velocity addition function is
= Compensation Command valid.

3. Select the condition for enabling the Velocity Compensation Function and then input the
setting.
Parameter Group9 Page27 \ VCOMPS : Velocity Compensation Function, Select Input |

1. Set the Analog Velocity Compensation Command, Reference. (This is shared with Analog Velocity
Command, Reference.)
| Parameter group 8 page 25 | VCGN : Analog Velocity Command, Reference | 0104000 min*V |

The input used in the Analog Velocity Compensation Command is the same as the Analog Velocity
Command / Analog Torque Command input.

Analog Velocity Compensation Command input : CN1-21  [Input voltage range -10V to +10V]
Analog Velocity Compensation Command input SG : CN1-20

Host unit Servo Amplifier

Analog speed addition
command input
Analog speed addition
command input SG

T Twisted pair

2. Select the Velocity Compensation Command input method.
‘ Parameter Group8 Page23 ‘ VCOMSEL : Velocity Compensation Command Input Selection

Selection Description

Apply Analog Velocity Use Analog Velocity Compensation Command value when Velocity
Compensation Command

01:_Analog_Input
Compensation Function is valid.

Apply Preset Velocity Use Preset Velocity Compensation Command value when Velocity

2:_VCOMP .
02.veo Compensation Command

Compensation Function is valid.

3. Select the conditions for enabling the velocity addition function.
Parameter Group9 Page27 | VCOMPS : Velocity Compensation Function, Select Input \
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[Velocity addition command ]

[Group 8] 26 to 27 |

Velocity Command, Acceleration Time Constant. [TVCACC]

Velocity Command, Deceleation Time Constant. [TVCDEC] Velocity conirol mode
The step input velocity command can be changed to a constant acceleration/deceleation velocity
command using the Velocity Command, Acceleration/Deceleation Time Constant.
Acceleration/deceleration time per +1000min™ is set.

Parameter Group8Page26 TVCACC : Velocity Command, Acceleration Time Constant. | 0~16000 ms
Parameter Group8Page27 TVCDEC : Velocity Command, Acceleration Time Constant. | 0~16000 ms

1000min 1000min™
Forward or
reverse H
Omin A . :
TVCACC' | TVCDEC ;
Velocity command acceleration constant Velocity command deceleration constant

The Analog Velocity Command, Preset Velocity Command, and JOG operation can be used
together.

[Group 8128 |

Velocity Limit [VCLM] Velocity control mode Position control mode
An host limit value can be locked in with the velocity limit command.

This value cannot be set to exceed the velocity capabilities of the adjoining motor.

[ Parameter Group8Page28 | VCLM : Velocity Limit [ 1~65535 min™

Abnormal high velocity value

Input command—
Velocity limit setting valug Velocity command
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[Torque addition command ]

[Group 8130 to 34 |

Torque Compensation Command, Input Selection

[TCOMSEL] Analog Torque Compensation Command, Reference [TCOMPGN]
Preset Torque Compensation Command 1

[TCOMP1] Preset Torque Compensation Command 2 [TCOMPZ]

Torque Compensation Function, Select Input 1

[TCOMPS1] Torque Compensation Function, Select Input 2 [TCOMPS2]

Velocity control mode Paosition control mode
The torque addition function is the fast-forward function of the torque control system. There are 2
types of settings for the torque addition command input function: the internal torque addition
command and the analog torque addition command. The internal torque addition command can be
used when using the torque addition command value as a fixed value. The analog torque addition
command can be used when setting the torque addition command input value from the host unit.

1. Sets the internal torque addition command value.
Parameter Group8Page31 | TCOMP : Preset Torque Compensation Command 1 | -500to +500 %
Parameter Group8Page32 | TCOMP : Preset Torque Compensation Command2 | -500 to +500 %

2. Select the torque addition command input method.
| Parameter Group8Page30 | TCOMSEL : Torque Compensation Command, Input Selection

Selection Description
Torque addition function disabled

Apply Analog Torque Compensation " " L I
C’;‘,’nﬁand 9 d P Use analog torque addition command value when torque addition function is valid.

Apply Preset Torque Compensation . . - L I
ngw)l%and q P Use internal torque addition command value when torque addition function is valid.

IN|I+|IOo

3. Select the condition for enabling the torque addition function and then input the setting.

Parameter Group9Page30 | TCOMPSL1 : Torque Compensation Function, Select Input 1
Parameter Group9Page31 | TCOMPS?2 : Torque Compensation Function, Select Input 2

1. Sets the analog torque addition command scaling.
| Parameter Group8Page34 | TCOMPGN : Analog Torgue Compensation Command, Reference | 0~500 % |

2. The input used in the analog torque addition command provides the signal analog torque addition
command input of CN1.

Analog torque addition command input : CN1-22 [Input voltage range -10vV~+10V]
Analog torque addition command input SG : CN1-23

Host unit Servo Amplifier
Analog torque addition i CNi1-24, T-COMP
command input
Analog torque addition CN1-2 G
command input SG H

T Twisted pair

3. Select the torque addition command input method.
[ Parameter Group8Page30 [ TCOMSEL : Torque Compensation Command, Input Selection |

Selection Description
OH | Torque addition function disabled
Apply Analog Torque Compensation

1H | command Use analog torque addition command value when torque addition function is valid.
Apply Preset Torque Compensation . - - L I
2H Cg%nand a P Use internal torque addition command value when torque addition function is valid.

4. Select the conditions for enabling the torque addition function.

Parameter Group9Page30 | TCOMPSL1 : Torque Compensation Function, Select Input 1
Parameter Group9Page31 | TCOMPS2 : Torque Compensation Function, Select Input 2

1—11



/. Adjustment = Functions [Functions of Group 8]
[Torque limit]

[Group 835 to 36 |
Torque Limit, Input Selection [TLSEL] Internal Torque Limit [TCLM]

Velocity control mode Position control mode Torque control mode
There are two areas where selections for the torque limit function can be made: the internal torque
limit and the external torque limit. The two selections have different settings, and affect the operation
of the unit in different ways.

Internal torque limit]
The internal torque limit (constant) can be used to limit the maximum torque and protect the

machine and equipment. Set these parameters according to the following table.
| Parameter Group8 Page35 | TLSEL: Torque Limit, Input Selection |

Selection value Description

Forward (positive direction) : limited by internal
constant.

Reverse (reverse direction) : limited by internal
constant.

00:_TCLM Apply Internal Torque Limit Value. (TCLM)

2. Internal torque limit value setting
| Parameter Group8 Page36 | TCLM : Internal Torque Limit [ 10~500% |

3. Torque limit function enable
[ Parameter Group9 Page32 [ TL: Torque limit function |

Conditions for enabling torque limit permission function are selected. When conditions are valid, torque limit is

permitted and operation starts.

* If the value is set higher than the maximum output torque (Tp) of the servo
motor, it will be limited by (Tp).

* Set this value after considering the acceleration time. Too low of a setting
can result in insufficient acceleration torque and poor control.

* The internal torque limit should be set higher than the acceleration torque.

* The internal torque limit is identical for forward and reverse rotation.
Separate torque limits cannot be set.

[External torque limif
With the external torque limit function, separate torque limits can be set for forward and reverse
rotation. There is a designated input for external torque limit on the CN1 input signal.

Forward torque limit input (F-TLA) : CN1-18 [Input voltage range 0V~+10V]
Reverse torque limit input (R-TLA) : CN1-19 [Input voltage range -10V~+10V]
SG : CN1-17

Host unit Servo amplifier

+Voltage input
SG

-Voltage input
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[Torque limit]

The input voltage specification and the input signal specification can be used in three ways.

[ Parameter Group8Page35 [ TLSEL: Torque Limit, Input Selection |
Selection value Description
o1 Anelog 1 Qgg:{;ﬁ;g:’, et - Forward: The limit will be the positive voltage input to F-TLA.
- — Negative Move/ R-TLA (- Volt Input). + Reverse: The limit will be the negative voltage input to R-TLA.
0 Anelog 2 Qgg:{;ﬁ;g:’, et - Forward: The limit will be the positive voltage input to F-TLA.
- — Negative Move/ R-TLA (+ Volt Inpu). + Reverse: The limit will be the positive voltage input to R-TLA.
Apply External Input: . s L .
. 2 + Forward: The limit will be the positive voltage input to F-TLA.
03:_Analog_3 Positive Move/ F-TLA. . ' A " ) 3
Negative Move/ F-TLA. Reverse: The limit will be the positive voltage input to F-TLA.

01:_Analog_1

Host unit Servo amplifier

+Voltage input
SG

-Voltage input

02:_Analog_2

Host unit Servo amplifier

+Voltage input
SG

+Voltage input

03:_Analog_3

Host unit Servo amplifier

+Voltage input
SG

Connect the voltage corresponding to the torque limit to the external torque input pin. The
relationship between the input voltage and the limitable torque is the rated torque (TR) = 2V for the
type of servo motor used.

TR TR

Torque Torque

ov 0.6V +2.0v ov 0.6V —2.0V
[Voltage setting] [Voltage setting]

Torgue limit function enable
| Parameter Group9Page32 | TL: Torque Limit, Input Selection |

Conditions for enabling toque limit permission function are selected. When conditions are valid, torque limit is
permitted and operation starts.
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[Sequence operation torgue limit]

[Group 8] 37 |
Torque Limit at Sequence Operation [SQTCLM]  Velocity control mode Position control mode Torque

control mode
During the sequence operation the output torque is limited. Limiting the output torque protects the
unit mechanism.

The torque limits during sequence operation support the following sequence operations:
- JOG operation
- Over travel operation
- Securing brake standby time
- Servo brake operation

Seqguence operation torgue limit value setting
| Parameter Group 8 Page37 | SQTCLM : Torque Limit at Sequence Operation | 10~500% |

If this value is set higher than the maximum output torque (TP) of the servo motor,
it will be limited by (TP).
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[Near range]

[Group 8140 |

In-Position Near Range [NEAR] Position control mode
Outputs signal indicating proximity to position completion.

This is used together with positioning complete signal (INP) and near range of positioning complete is output.

| Parameter Group8Page40 | NEAR : In-Position Near Range | 1~65535 Pulse |

| Parameter GroupAPage0 * | OuUT* : General Purpose Output * |

Selection Description

1A | NEAR_ON The output is ON during In-Position Near status (position deviation < NEAR).

1B | NEAR_OFF | The output is OFF during In-Position Near status (position deviation < NEAR).

Determine the logical status of the NEAR signal output, and to which output terminal to assign
the positioning completion signal output. The assignment of the output terminal is the same
location as the positioning completion signals (above).

If set to a value greater than the positioning completion range settings, the host unit receives
the NEAR signal before receiving the positioning completion signal (INP), and transition to the
positioning completion operations is enabled.

\
Velocity command monitor— «<Velocity monitor
\

\,
\,
\
\

Position deviation monitor— |
A

v \¢ Amount of deviation 100Pulse

Positioning completion range setting value: 100Pulse Positioning signal: (INP_ON)

Amount of deviation 500Pulse

Near range setting value: 500Pulse Near signal: (NEAR_ON)




/. Adjustment = Functions [Functions of Group 8]
[Positioning complete range]

[Group 8141 |
In-Position Window [INP] Position control mode

The positioning completion signal is output from the selected output terminal when servo motor
movement is completed (reaches the set deviation counter value) during location control mode.

Setting the positioning completion range

| Parameter Group8Page41 | INP : In-Position Window | 1~65535 Pulse |

Set the deviation counter value with positioning completion signals. The encoder pulse is
standard, irrespective of the command pulse multiplication and electronic gear settings.

Incremental encoder: 4 times (4x) encoder pulses is standard.
Absolute encoder:  absolute value is standard.

Setting the positioning completion signal
| Parameter GroupA Page0 * | OUT* : General Purpose Output * |

Selection Description
18 | INP_ON The output is ON during In-Position status (position deviation < INP).
19 | INP_OFF The output is OFF during In-Position status (position deviation < INP).

Determine the logical status of the positioning completion signal output, and to which output
terminal to assign the positioning completion signal output.

S
\

\
Velocity command monitor—\\ <—Velocity monitor

\,
\,

\
N

Position deviation monitor— \

Amount-of-deviation-100RPulse. $

Positioning completion range setting value: 100Pulse |  Positioning signal (INP_ON)




/. Adjustment = Functions [Functions of Group 8]
[Velocity setting]

[Gruoup 8143 to 45 |
Low Speed Range [LOWV] Speed Matching Width [VCMP] High Speed Range [VA]
Position control mode Velocity control mode Torque control mode

This parameter affects settings for the speed output range. The signal can be output from general
output (OUT1~O0UT8) and used as a valid condition for all functions. However, the speed
coincidence range is invalid in torque control mode.

To direct signals to the host unit, make assignments to the signals in parameter Group 9. Use the
general output terminal (OUT1~0UTS8) of the connected CNL1.

| Parameter GroupA Page0 * | OUT* : General Purpose Output * |
Selection Description
10 LOWV_ON The output is ON during low speed status (speed is less than LOWV).
11 LOWV_OFF | The output is OFF during low speed status (speed is less than LOWV).
12 VA ON The output is ON during high speed status (speed is more than VA).
13 VA_OFF The output is OFF during high speed status (speed is more than VA).
14 VCMP_ON The output is ON during speed matching status (speed deviation < VCMP).
15 VCMP_OFF | The output is OFF during speed matching status (speed deviation < VCMP).

Low speed range: Low speed signal is sent if speed goes below the set value.
[ Parameter Group8 Page43 [ LOWV : Low speed range | 0~65535min" |
\Y

A

Low speed setting value

t
! >
< » <+
Output [LOWV] Output  [LOWV]

Speed Matching Width: Speed coincidence range signal is given if speed deviation reaches the set

range.
| Parameter Group8 Page44 | VCMP : Speed Matching Width | 0~65535min™ |

V Output [VCMP] between this set width

T * Speed command
t t <~

g

Speed transport settings: Speed transport signal is given if speed exceeds the set value.
| Parameter Group8 Page45 | VA : High Speed Range | 0~65535min™ |
\Y

A

Speed transport setting value A My

-----------------

v

A

Output [VA]




/. Adjustment = Functions [Functions of Group 8]
[Velocity setting]

Various functions can be made valid without output signals taken into the host unit when this is used together with

Group9 function enabling conditions (input signals).
Selection Description
12 LOWV_IN Enable the function during low speed status (speed is less than LOWV).
13 | LOWV_OUT | Enable the function while low speed status is not kept.
14 | VA IN Enable the function during high speed status (speed is more than VA).
15 | VA OUT Enable the function while high speed status is not kept.
16 | VCMP_IN Enable the function during speed matching status (speed deviation < VCMP).
17 VCMP_OUT | Enable the function while speed matching status is not kept.

Low speed status [LOWV_IN]: Function is enabled during low speed status (speed below LOWV set value).

Low speed status [LOWV_OUT]: Function is enabled outside of low speed status (speed below LOWYV set value).
\%

]| it

& < < »
€ L lgl)] gl

Low speed setting value

t

»
!

[LOWV_INJvalid ~ [LOWV_OUT]valid  [LOWV_IN] valid

Speed coincidence status [VCMP_IN]: Function is enabled during speed coincidence status
(speed deviation below VCMP set value).

Speed coincidence status [VCMP_OUT]: Function is enabled outside of speed coincidence status
(speed deviation below VCMP set value).

[VCMP_IN] valid
T m Speed command
v g
v ~ L

[VCMP_OUT] valid

Speed transport status [VA_IN]: Function is enabled during speed transport status (speed above VA set value).

Speed transport status [VA_OUT]: Function is enabled outside of speed transport status (speed above VA set value).
\%

A
Speed transport setting value|

\

le e »l
<

» Ll
[VA OUT]valid  [VA_IN] valid [VA_OUT] valid




/. Adjustment = Functions [Functions of Group 9] [Over travel]

B Functions of Group 9

[Group 9100 to 01 |
Positive Over-Travel Function [F-OT]

Paosition control mode Velocity control mode Torque control mode
Negative Over-Travel Function [R-OT]
The over travel function uses a limit switch to prevent damage to the unit. It stops the unit when the
movement range of the moving part is exceeded.

1. Allocate the over travel input signal to CONT1~CONTS.

Parameter Group9 Page00 F-OT : Positive Over-Travel Function
Parameter Group9 Page01 R-OT : Negative Over-Travel Function
jorward % Reverse Servo motor
)
Limit switch Limit switch
R-O
CONT1~8
F-O1

2. If the over travel function is used, select the operating conditions of “Position command input,
Servo motor stop operation and Servo ON signal” in the case of over travel.

| Parameter GroupB Page11 | ACTOT : Over-Travel Action Selection ]
Selected value Contents

00:_CMDINH_SB_SO + PCis inhibited and Servo-Braking is performed. After stops, S-ON is operated.
N (At OT, command disabled = velocity limit command = 0)
01:_CMDINH_DB_SO + PC s inhibited and Dynamic-Braking is performed. After stops, S-ON is operated.
N (At OT, command disabled = velocity limit command = 0)
02:_CMDINH_Free_S + PCis inhibited and Free-Run is performed. After stops, Servo-ON is operated.
ON (At OT, command disabled = velocity limit command = 0)
2§—CMDINH—SB—SO + PCis inhibited and Servo-Braking is performed. After stops, S-OFF is operated.
gﬁ—CMDINH—DB—SO + PCis inhibited and Dynamic-Braking is performed. After stops, S-OFF is operated
OOS'é'—:CMDINH—Free—S + PCis inhibited and Free-Run is performed. After stops, Servo-OFF is operated.
06:_CMDACK_VCLM - Position Command is accepted and Velocity Limit is zero.
=0

If “the motor is stopped by servo brake operation” [00:_CMDINH_SB_SON][ 03:_CMDINH_SB_SOFF] is selected
when over travel occurs, torque at the time of servo brake operation can be set at the sequence torque operation limit

value.
Parameter Group8 Page37 | SQTCLM: Torgue Limit at Sequence Operation | 10~500% |

If the value is set higher than the maximum output torque (TP) of the servo motor, it will be limited by (TP).




/. Adjustment = Functions [Functions of Group 9]

[Alarm reset = Servo ON]

[Group 9] 02 |

Alarm Reset Function [AL-RST] Position control mode Velocity control mode Torque control mode
This function enables the sending of an alarm reset signal from the host unit. An alarm is cleared by
enabling alarm reset function (AL-RST).

The conditions for enabling alarm reset function are assigned. The alarm is cleared if the AL-RST signal is valid.
| Parameter Group9 Page02 | AL-RST : Alarm Reset Function |

The following circuit is created when valid conditions are assigned to CONT2. The logic can also be

modified by the allocation of valid conditions.
Host unit Servo Amplifier

DC5V l cm-sol CONT-COM
o T . | ON1-ag cont2
v | P
00 L
Alarm reset’signal :

t ShieldingLVﬁ

Alarm signal ‘Alarm status “Cancel alarm”
Alarm reset signal |—| ‘Reset alarm’

Above 20msec

<
<

* Note that any alarm not cleared by simply turning OFF the control power supply cannot be cleared
with the alarm reset signal.

[Group 9] 05 |

SERVO-ON Function [S-ON] Position control mode Velocity control mode Torque control mode
This function enables the sending of a servo ON signal from the host unit. The servo motor can be
set to “ready” status by enabling the servo ON function (SON).

The conditions for enabling the Servo ON function are assigned. The servo motor is set to “ready”

status when the SON signal is enabled.
| Parameter Group9 Page05 | s-ON: SERVO-ON Function |

The following circuit is created when valid conditions are assigned to CONT1.The logic can also be
modified by the allocation of valid conditions.

Host unit Servo Amplifier
CONT—COM

DC5V

24V

f

0-0

Servo ON signal [ I
Shielding Wire




7. Adjustment - Functlon [Functions of Group 9]

ntrol m witch over-P n_comman Ise inhibit/Zero velocity st

[Group 9110 |
Control Mode Switching Function [MS] Position control mode Velocity control mode Torgue control mode
2 types of control mode can be switched and used. The control mode to be combined is selected by system parameter

and can be switched with control mode switch over function.

Control mode is selected from system parameter Page 08.

Page Name Setting range
08 Control Mode 7 ways
Setting Contents
03 : _Velo—Torq Velocity Control Mode — torque control switching type
04 : _Posi—Torq Position Control Mode — torque control switching type
05 : _Posi—Velo Position control — velocity control switching type

After setting has been changed —The value becomes valid when control power is turned ON again.

Conditions enabling control mode switch over function are allocated. When MS signal is valid, control mode is
switched.

| Parameter Group9 Page10 | MS : Control Mode Switching Function |

‘@D When control mode switch over type is in use, there is a possibility that “auto-notch frequency tuning”, “auto-vibration

suppressing frequency tuning”, and “JOG operation” cannot be used. Switch the control mode to the base side (disable
MS) prior to using “auto-notch frequency tuning”, “auto-vibration suppressing frequency tuning”, and “JOG operation”.

[Group 9] 11

Position Command Pulse Inhibit Function and Velocity Command Zero Clamp Function [INH/Z-STP]
Velocity control mode Position control mode

This can be used as position command pulse inhibit function (INHIBIT function) in the position control type, and as zero

velocity stop function in the velocity control type.

When the function is enabled while servo motor is operating, input command is inhibited and the servo motor stops at
servo motor excitation status. In the position control type, even if position command pulse is input, the input pulse is not
counted in the servo amplifier.

Conditions enabling position command pulse inhibit/zero velocity stop function are allocated. When signals of
INH/Z-STP are valid, this will function.

INH/Z-STP : Position Command Pulse Inhibit Function
Velocity Command Zero Clamp Function

Parameter Group9 Pagell




/. Adjustment = Functions [Functions of Group 9]
[Gain switch over]

Group 9]13, 14 |
Gain Switching Function, Select Input 1 [GC1] Gain Switching Function, Select Input 2 [GC2]
Position control mode Velocity control mode Torgue control mode

4 types of gains can be switched and used.

Conditions enabling gain switch over are allocated. When the signal of GC1 and GC2 combination is valid, the
set value of corresponding GAIN becomes enabled.

Parameter Group9 Pagel13 GC1 : Gain Switching Function, Select Input 1
Parameter Group9 Pagel4 GC2 : Gain Switching Function, Select Input 2

GC1 : Gain Switching Function, Select Input 1 Disabled | Enabled | Disabled | Enabled
GC2 : Gain Switching Function, Select Input 2 Disabled | Disabled Enabled Enabled
| 1 1 1
| Gain to be enabled | GAIN1 | GAIN2 | GAIN3 | GAIN4 |

[Group 9115, 16

Position control mode Velocity control mode Torque control mode
Vibration Suppressor Frequency, Select Input 1 [SUPFSEL1]
Vibration Suppressor Frequency, Select Input2 [SUPFSELZ2]

4 types of vibration suppressing frequency can be switched and used.

Conditions for enabling vibration suppressing frequency selection input are allocated. When the signal of
SUPFSEL1 and SUPFSEL2 combination is valid, the set value of corresponding vibration frequency
becomes enabled.

Parameter Group9 Pagel5 | SUPFSELL1 : Vibration Suppressor Frequency, Select Input 1
Parameter Group9 Pagel6 | SUPFSEL?2 : Vibration Suppressor Frequency, Select Input 2

SUPFSELL : Vibration Suppressor | e g Enabled Disabled Enabled
Frequency, Select Input 1
SUPFSEL? : Vibration Suppressor | e Disabled Enabled Enabled
Frequency, Select Input 2
| | 1 1
o _ Vibration Vibration Vibration Vibration
Vibration suppressing frequency Suppressor Suppressor Suppressor Suppressor
to be enabled Frequency 1 Frequency 2 Frequency 3 Frequency 4
Group?2 Page 00 Group 3 Page 40 Group 3 Page 41 Group 3 Page 42




/. Adjustment = Functions [Functions of aroup 9]

[Position = velocity loop proportional control switch over]

[Group 9117 |

Position Loop Proportional Control, Switching Function [PLPCON] Position control mode
Switching between position loop PI control—— P control is possible. Switching is possible when position loop
proportional control switchover function (PPCON) is enabled.

Conditions for enabling position loop proportional control switchover function are allocated. Switches to
proportional control when the signal of PPCON is valid.

| Parameter Group9 Pagel7 | PLPCON : Position Loop Proportional Control, Switching Function |
P I control (proportional -+ integral control) - + - - Position loop proportional gain (KP) - Integral time constant (TPI)
P control  (Proportional control) - - - - Position loop proportional gain (KP)

*  Position loop integral time constant (TPI)is 1000.0ms at standard setting, therefore, integral function is invalid.

[Group 9] 26

Velocity Loop Proportional Control, Switching Function [VLPCON] Velocity control mode Position
control mode

Velocity loop PI control / P control can be used alternatively. Activate switching by enabling the
velocity loop comparison control switching function (PCON)

The conditions for enabling the velocity loop comparison control switching function are assigned. Change the comparison

control when the PCON signal is valid.

VLPCON : Velocity Loop Proportional Control, Switching
Function

Parameter Group9 Page26

PI control (comparison / integral control): Velocity loop comparison gain (KVP) / Velocity loop reset time constant (TVI)

P control (Comparison control): VVelocity loop comparison gain (KVP)

* When set to comparison control, servo gain is reduced and the servo system is made stable.
* When the velocity loop reset time constant (TVI) is set to 1000.0ms, it is not necessary to use this function, since the reset time

constant in use is invalid (Comparison control)




/. Adjustment = Functions [Functions of Group 9]
[External trip = Forced discharge = Emergency stop]

[Group 9140 |

External Error Input [EXT-E] Position control mode Velocity control mode Torque control
mode

This function can output a contact input (such as external thermal) as an alarm (AL55H) in the servo
amplifier.

The conditions for enabling the external trip function are assigned. An alarm (AL55H) is given if the EXT-E signal is valid.
| Parameter Group9 Page40 | EXT-E: External Error Input |

[Group 9141 |
Main Power Discharge Function [DISCHARG] Position control mode Velocity control mode Torque control

mode

This function forcefully discharges voltage charged in the condenser for the main circuit power supply
in the servo amplifier when power supply to the main circuit is cut. However, discharge is not possible
when the main circuit power supply is ON.

The conditions for enabling forced discharge function are assigned. Forced discharge is possible when the DISCHARGE signal

is valid.
Parameter Group9 Page41 DISCHARGE : Main Power Discharge
Function
[Group 9142 |
Emergency Stop Function [EMR] Position control mode  Velocity control mode Torque control mode

This function enables an emergency stop of the servo motor after receiving an emergency stop
signal in the servo amplifier.

The conditions for enabling the unit emergency stop signal are assigned. The unit emergency stop

function is executed when the EMR signal is valid.
| Parameter Group9 Page42 | EMR : Emergency Stop Function |




/. Adjustment = Functions [Functions of Group B]
[Dynamic brake = Forced stop]

B Functions of Group B

[GroupB] 10 |

Dynamic Brake Action Selection [DBOPE] Position control mode Velocity control mode Torque control mode
Conditions for stop at servo OFF can be selected from Servo brake/dynamic brake/free run.
Conditions after servo motor stop can be selected from dynamic brake/free run.

| Parameter GroupB Pagel0 | DBOPE: Dynamic Brake Action Selection

Selected value

00:_Free_Free When Servo-OFF, Free-Run is operated. After stops, Motor-Free is operated.
01:_Free DB When Servo-OFF, Free-Run is operated. After stops, Dynamic-Braking is performed.
02:_ DB__Free When S-OFF, Dynamic-Braking is performed. After stops, Motor-Free is operated.
03._DB__ DB When S-OFF, Dynamic-Braking is performed. After stops, Dynamic-Braking.
04:_SB__Free When Servo-OFF, Servo-Braking is performed. After stops, Motor-Free is operated.
05._SB__ DB When Servo-OFF, Servo-Braking is performed. After stops, Dynamic-Braking.

[GroupB] 12 |
Forced stop operation [ACTEMR] Position control mode Velocity control mode Torque

control mode
When forced stop is executed by power shut off while servo motor is operating (servo motor is not stopped), conditions

for servo motor stop can be selected from servo brake/dynamic brake.

Parameter GroupB Pagel2 | ACTEMR : Emergency Stop Operation |

Selected value Contents
00:_SERVO-BRAKE When EMR is input, motor is stopped by servo brake operation.
When EMR is input, motor is stopped by dynamic brake
operation.

01:_DINAMIC-BRAKE




/. Adjustment = Functions [Functions of Group B]
[Securing brake operation delay time]

[GroupB] 13 |

Position control mode  Velocity control mode Torque control mode
Delay Time of Engaging Holding Brake [BONDLY]

This function is enabled during servo brake operation at servo OFF. It is disabled for dynamic brake
and free-run.

Servo ON signal Servo ON Servo OFF

Securing brake exc. signal__Brake excitation off { Brake excitation on

Command rec. perm. signal Comm.-rec. perm

Motor excitation signal Motor excited Motor free

If the motor excitation is turned off here, any delay until the securing brake engages
can cause a weight-drop.

Set the delay time for the securing brake operationﬂ
| Parameter GroupB Page13 | BONDLY : Delay Time of Engaging Holding Brake | 0~1000ms

Servo ON signal Servo ON Servo OFF

Securing brake exc. signal _Brake excitation off Brake excitation on

Command-rec. perm. signal Comm.-rec. perm

Motor excitation signal Motor excited BONDLY [ Motor free
9 < > ‘—
A

A delay in switching off the motor excitation can prevent weight-drop,
as the motor is excited until the securing brake turns ON.

- The setting increment is 4 msec. If the setting is 0 msec, the command is disabled (forced zero) for 4 msec after SON.

» The securing brake excitation signal can be output through the generic outputs (OUT1~OUTS8).
Parameter GroupA Page0 * OUT* : General Purpose Output* |

gAi_MBR'ON_ The output is ON while holding brake excitation signal outputs.
N

0B:_MBR-ON_ | The output is OFF while holding brake excitation signal outputs.
OFF




/. Adjustment = Functions [Functions of Group B]
[Securing brake release delay time]

[GroupB] 14 |

Position control mode  Velocity control mode Torque control mode

Delay Time of Releasing Holding Brake [BOFFDLY]
Servo ON signa W

Securing brake exc. Signal— |_Brake excitation off
Command-rec. perm. Signal | Comm.-rec. perm
Motor excitation signal | Motor excited
If there is a delay between the motor start and the securing brake release, the motor

ﬂ operates with the securing brake on, and will damage the brake.

+ Set the delay time for the securing brake release
Parameter GroupB Pagel4 | BOFFDLY : Delay Time of Releasing Holding | 0~1000ms

Brake

Servo ON signal —ServoOFF 1 Servo ON

Securing brake exc. Signal |_Brake excitation off

Command-rec. perm. Signal Comm. rec. perm

Motor excitationsignal | Motor excited
< >

< >
BOFFDLY

Damage to the securing brake due to this delay can be prevented by
lengthening the time of the command-receive permission.

+ The setting increment is 4 msec. If the setting is 0 msec, the command is disabled (forced zero) for 4 msec after SON.

» The securing brake excitation signal can be output through the generic outputs (OUT1~0UTS8).

Parameter Group9 Page0 * OUT* : General Purpose Output * |
0A:_MBR-ON_ | The output is ON while holding brake excitation signal outputs.
ON
0B:_MBR-ON_ | The output is OFF while holding brake excitation signal outputs.
OFF

[GroupB] 15 |
Brake Operation Beginning Time [BONBGN] Position control mode Velocity control mode Torque control

mode
If the motor does not stop within the time frame set for the brake operation start (BONBGN) when the servo is turned

OFF, the securing brake and the dynamic brake force the motor to stop. The function can be disabled by setting the
value to “0”"ms. The setting incrementis 4 m s e c; therefore, set the value to 4 msec or higher.

Parameter GroupB Pagel5 | BONBGN : Brake Operation Beginning Time | 0~65535ms |

* The term “motor does not stop” (above) means that the motor velocity does not fall below the zero velocity (ZV)

range.

* The stop sequence is different depending on the condition settings of the emergency stop operation.

* When the brake operation start time (BONBGN) passes, the servo motor will be forced to stop by both the dynamic
brake and the securing brake, which can cause damage to the securing brake. Therefore, use this function only
after considering the specifications and the sequence of the unit.




/. Adjustment = Functions [Functions of Group B]
[Power failure detection delay time]

[GroupB] 16 |
Power Failure Detection Delay Time [PFDDLY]Position control mode Velocity control mode Torque control

mode

This function can set a delay period, after power off of the control power supply, for detecting problems in the control
power supply. Detection of unexpected power failure is diminished when this value is increased. However, even if this
value is increased and problem detection is delayed, when the power supply to the internal logic circuit is exhausted,
routine operations at the time of control power supply cut off / restart will continue.

Parameter GroupB Pagel6 | PFDDLY : Power Failure Detection Delay Time 20~1000 ms

* When energy to the main circuit power supply is insufficient, problems like a reduction in main circuit power supply

are also detected.
* The actual anomaly detection delay time compared to the selected value can vary between -12ms and +6ms.




7. Adjustment = Functions [Excessive deviation warning-
Deviation counter overflow = Overload warning]

[GroupB] 20 |
Following Error Warning Level [OFWLV]

Position control mode Velocity control mode Torgue control mode
This function gives a warning before reaching excessive deviation alarm status.

Set the deviation excessive warning value.
Parameter GroupB Page20 | oFwLV : Following Error Warning Level [ 1~65535 x 1024 pulse |

For sending the signals to the host unit, assign the signals in parameter Group A. Output from general output number (OUT1~0OUT8)

of the connected CNssl1.

Parameter GroupA Page0 * OUT* : General Purpose Output * |
2A:_WNG-OFW . X X . - L
ON_ ~ | The output is ON during following warning status (position deviation > OFWLYV).
2B:_WNG-OFW . . . . - -
OFl: ~ | The output is OFF during following warning status (position deviation > OFWLYV).

[GroupB] 21 |
Following Error Limit [OFLV] Position control mode Velocity control mode Torgue control mode

Parameter to set the value for outputting excessive position deviation alarm. Encoder pulse is the standard irrespective
of electronic gear or command multiplication functions.

Deviation counter overflow value is set.
Parameter GroupB Page21 OFLV : Following Error Limit 1 ~ 65535 X 1024
pulse

[GroupB] 22 |
Overload Warning Level [OLWLV] Position control mode Velocity control mode Torque control mode

This function will send a warning before reaching overload alarm status. Set the ratio corresponding to the overload alarm value to
100%. When set to 100%, the overload warning and overload alarm are given simultaneously.

Set the overload warning level.
| Parameter GroupB Page22 [ oLWLV : Overload Warning Level 20~100 % |

For sending the signals to the host unit, assign the signals in parameter Group A. Output from general output terminal (OUT1~0UT8)

of the connected CN1.

Parameter GroupA Page0 * OUT* : General Purpose Output * |
2C:_WNG-OLW_
ON The output is ON during over-load warning status.
2D:_ WNG-OLW_
OFF The output is OFF during over-load warning status.

* The overload detection process is assumed to be 75% of the rated load at the time of starting the control power supply (hot start). At

this time, if the overload warning level is set below 75%, an overload warning is given after starting the control power supply.




/. Adjustment = Functions [Functions of Group C]

[Digital filter = External encoder polarity]

B Functions of Group C

[GroupC] 01~02 |

Position control mode Velocity control mode Torque control mode
Motor Incremental Encoder, Digital Filter [ENFIL]
External Incremental Encoder Digital Filter [EX-ENFIL]

You can set the digital filer value of the incremental pulse for the selected incremental encoder. When noise is
superimposed on the incremental encoder, the pulse below the set value is removed as noise. Set this value by
considering the frequency of pulses from the selected encoder and the maximum number of rotations of the
servo motor. If the input value is greater than the encoder frequency during the peak rotation of the servo motor,
the encoder pulse is removed and the servo motor will stop.

The motor encoder and external encoder can be set separately.

Selection for motor incremental encoder digital filter
Parameter GroupC Page01 | ENFIL : Motor Incremental Encoder, Digital Filter
Parameter GroupC Page02 EX-ENFIL : External Incremental Encoder Digital Filter

Selected value Contents
00:_110nsec Minimum Pulse Width=110nsec (Minimum Pulse Phase Difference = 37.5nsec)
01:_220nsec Minimum Pulse Width=220nsec
02:_440nsec Minimum Pulse Width=440nsec
03:_880nsec Minimum Pulse Width=880nsec
04:_75nsec Minimum Pulse Width=75nsec (Minimum Pulse Phase Difference = 37.5nsec)
05:_150nsec Minimum Pulse Width=150nsec
06:_300nsec Minimum Pulse Width=300nsec
07:_600nsec Minimum Pulse Width=600nsec
o . _Minimum pulse width
Aphase I —
B phase | ! | ! |
o Minimum phase difference
g - Minimum pulse! width
Z phase

[GroupC] 03 |

External Encoder Polarity Invert [EX-ENPOL]
Position control mode Velocity control mode Torque control mode

You can select external encoder pulse polarity.

| Parameter GroupC Page03 | EX-ENPOL : External Encoder Polarity Invert |
Selected value Contents
00:_Typel EX-Z / Not Reversed : EX-B/Not i EX-A”Not Reversed
¢ Reversed

01:_Type2 EX-Z / Not Reversed = EX-B/Not EX-A~Reversed
Reversed

02:_Type3 EX-Z / Not Reversed | EX-B.”Reversed EX-A~Not Reversed

03:_Typed EX-Z / Not Reversed | EX-B.”Reversed EX-A~Reversed

04:_Type5 EX-Z | Reversed EX-B / Not EX-A.~Not Reversed
Reversed

05:_Type6 EX-Z / Reversed EX-B/ Not EX-AReversed
Reversed

06:_Type7 EX-Z / Reversed EX-B.Reversed EX-ANot Reversed

07:_Type8 EX-Z / Reversed EX-B.”Reversed EX-A~Reversed

This setting is disabled in case of full closed control and when motor encoder is absolute encoder.

(To be setat Type 1)

1—36



/. Adjustment = Functions [Eunctions of Group C]
[Encoder pulse division]

[GroupC] 04
Encoder Pulse Divided Output, Selection [PULOUTSEL]

Paosition control mode Velocity control mode Torque control mode
Encoder pulse divider output can be selected from 2 types; motor encoder or external encoder.

| Parameter GroupCPage04 | PULOUTSEL : Encoder Pulse Divided Output, Selection |
Selected value Contents
00:_Motor_Enc. Motor Encoder
01:_External_Enc. External Encoder

= For semi-closed control, select 00:Motor encoder.

= With semi—closed control. If the motor encoder is an absolute encoder other than the absolute encoder with
incremental output, incremental pulse of 8192P/R will be input into the division circuit.

-When full-closed controlled and motor encoder is absolute encoder, external encoder pulse is output by selecting any.

[GroupC] 05 |
Encoder Output Pulse, Divide Ratio [ENRAT] Position control mode Velocity control mode

Torgue control mode
The encoder signals (Phase A/ Phase B) used in the host unit can be output according to a ratio formula. When
using in the host unit’s position loop control, input the result (obtained after dividing the number of encoder
pulses) as an integer. However, when using this function to monitor the host unit, input a ratio that is as close to
the setup value as possible.
The output of Z phase is not divided. Output can be sin Open Collector (CN1-11) .
Division ratio for the encoder pulse divider output is set.

| Parameter GroupC Page05 | ENRAT : Encoder Output Pulse, Divide Ratio | 1/1~1/8192 |

The following settings are possible.

When numerator is  “1” : [/1~1/64. 1/8192 can be set.
When numeratoris  “2” . |213~2/64, 2/8192] can be set.
When denominatoris  “8192” : [1/8192 ~ 8191/8192 can be set.

Frequency division 1/1 (Forward rotation)

Frequency division 1/2 (Forward rotation)

« 90°

Aphase _ | | | | | | | | | | | L
B phase | | | | | | | | | | | | |

Z phase

Frequency division 2/5 (Forward rotation)

108° < 90° is not possible. (Phase relation does not change.)
Aphase __| | | [ | | | | | |
Bphase —1__ | | | | | i L

Zphase ——

*  Destabilizes for 1 sec after control power is supplied.




/. Adjustment = Functions [Functions of Group C]
[Encoder division = Encoder clear]

[GroupC] 06 |
Encoder Pulse Divided output, Polarity [PULOUTPOL]
Position control mode Velocity control mode Torgue control mode

The polarity of the encoder pulse frequency output can be selected.

Parameter GroupC Page06 PULOUTPOL : Encoder Pulse Divided output,
Polarity
Selected Contents
value
00:_Typel A-Phase Signal / Not Reversed :

Z-Phase Signal Logic / High Active
A-Phase Signal / Reversed

01:_Type2 Z-Phase Signal Logic / High Active
. A-Phase Signal / Not Reversed :

02:_Type3 Z-Phase Signal Logic / Low Active

03:_Typed A-Phase Signal / Reversed

Z-Phase Signal Logic / Low Active

Setting 00H  (Frequency division ratio 1/1: with forward rotation) ~ Setting 03H (Frequency division ratio 1/1: with forward rotation)

Using the incremental encoder Using the incremental encoder
) 90° . 90°
Aphase 1 1 LI L e O o I s ey B
=
Bphase — L L L B I o ey Sy S
Z phase |

[GroupC] 08
Abusolute Encoder Clear Function Selection [ECLRFUNC]
Position control mode Velocity control mode Torque control mode

Select the conditions for enabling absolute encoder clear.
| Parameter Group9 Page03 | ECLR : Abusolute Encoder Clear Function |

When using a battery backup method absolute encoder and absolute encoder without battery, you can select the contents to
be cleared.
Clear “Warning + multiple rotation data”

Clear only “Warning”

Parameter GroupC Page08 | ECLRFUNC : Abusolute Encoder Clear Function

Selection
Selected value Contents
00:_Status_MuliTum | Clear Encoder Status (Alarm and Warning) and Multi Turn Data
01:_Status Clear Only Encoder Status

* These conditions are applicable only to the battery backup method absolute encoder and
absolute encoder without battery.
* Do not input this while the servo motor is rotating. Confirm that the servo motor stops before inputting this.




/. Adjustment = Functions

B Description of monitor

[Monitor] [Analog monitor]

All signals and internal status of the servo amplifier can be monitored. There are 3 kinds of monitors.

1.

2.

3.

Analog monitor
Digital monitor

Monitor in display  (Setup software-R-SETUP)

Analog monitor (2 channels)

[Group A]11to 13

Monitor box and dedicated monitor cable are needed. Refer to “Materials; Option, Monitor box”.
Refer to “Chapter 1, Prior to Use, Servo Amplifier Part Names 1-6” for locations for connectors
to be connected.

Analog Monitor 1, Output Signal Selection [MON1]
Analog Monitor 2, Output Signal Selection [MONZ2]
Analog Monitor, Output Polarity [MONPOL]

Position control mode Velocity control mode

Torgue control mode

Analog monitor for use is selected.

Parameter GroupA Pagell

MONL1 : Analog Monitor 1, Output Signal Selection

Parameter GroupA Pagel2

MON?2 : Analog Monitor 2, Output Signal Selection

Selected value

Contents

00

Reserved

01:_TMON_2V/TR

Torgque Monitor 2V/ rated torgue (thrust)

02:_TCMON_2V/TR

Torque Command Monitor  2V/ rated torque (thrust)

03;_VMON_0.2mV/ min™ | Velocity Monitor 0.2mV/ min™
04:_VMON_1mV/ min’ Velocity Monitor 1mv/ min™
05:_VMON_2mV/ min’ Velocity Monitor 2mv/ min™”
06:_VMON_3mV/ min™ Velocity Monitor 3mv/ min™

07: VCMON_0.2mV/ min™ | Velocity Command Monitor 0.2mV/ min™
08;_VCMON_1mV/ min™ Velocity Command Monitor  1mV/ min™
09: VCMON_2mV/ min™ Velocity Command Monitor  2mV/ min™
0A:_ VCMON_3mV/ min’ Velocity Command Monitor  3mV/ min™
0B:_PMON_0.1mV/P Position Deviation Monitor 0.1mV/ Pulse
0C:_PMON_1mV/P Position Deviation Monitor 1mV/ Pulse
0D:_PMON_10mV/P Position Deviation Monitor  10mV/ Pulse
OE:_PMON_20mV/P Position Deviation Monitor  20mV/ Pulse
OF:_PMON_50mV/P Position Deviation Monitor  50mV/Pulse

10:_FMON_2mV/kP/s

Position Command Pulse Input Frequency Monitor 2mV/kPulse/s

11: FMON_10mV/kP/s

Position Command Pulse Input Frequency Monitor 10mV/kPulse/s

12: TLMON_EST_2V/TR

Load Torque Monitor (Estimete Value) 2V/ rated torque (thrust)

13:_Sine-U

Sine-U

14:_VBUS_1V/IDC100V

Main Power Circuit D.C. Voltage 1V/DC100V

15; VBUS_1V/DC10V

Main Power Circuit D.C. Voltage 1V/DC10V

Select this when polarity is to be changed.

Parameter GroupA Pagel2

| MONPOL: Analog Monitor, Output Polarity |

Selected value Contents
MONL1 : Positive voltage output in forward rotation; output pos and neg voltage.
. MON1+_ MON2+ " . .
00:_MON1+_MO MON?2 : Positive voltage output in forward rotation; output pos and neg voltage.
01: MON1- MON2+ MONL1 : Neggtlve voltage outqu in forward rotgtlon; output pos and neg voltage.
- - MON?2 : Positive voltage output in forward rotation; output pos and neg voltage.
02: MON1+ MON2- MONL1 : Posm\{e voltage output |r_| forward rotatlc_nn; output pos and neg voltage.
- - MON?2 : Negative voltage output in forward rotation; output pos and neg voltage.
03 MONL- MON2- MONL1 : Negative voltage output in forward rotation; output pos and neg voltage.
- - MON?2 : Negative voltage output in forward rotation; output pos and neg voltage.
MONL1 : Positive voltage output together in forward and reverse rotation
. +
04:_MONIABS_MON2 MON?2 : Positive voltage output in forward rotation; output pos and neg voltage.
05: MON1ABS MON2 MONL1 : Positive voltage output together in forward and reverse rotation
= - : MON2 : Negative voltage output in forward rotation; output pos and neg voltage.
MONL : Positive voltage output in forward rotation; output pos and neg voltage.
: + " : .
06:_MON1+_MON2ABS MON2 : Positive voltage output together in forward and reverse rotation
. MONL : Negative voltage output in forward rotation; output pos and neg voltage.
07:_MON1-_MON2ABS MON2 : Positive voltage output together in forward and reverse rotation
. MONL : Positive voltage output together in forward and reverse rotation
08:_MONIABS_MON2ABS MON?2 : Positive voltage output together in forward and reverse rotation




/. Adjustment = Functions [Monitor] [Digital monitor]
[Displayed monitor list]

@® Digital monitor (1 channel)
[Group A]10 |
Digital Monitor 1, Output Signal Selection [DMON]
Position control mode Velocity control mode Torgue control mode

Digital monitor for use is selected.
| Parameter GroupA Pagel0 | DMON : Digital Monitor 1, Output Signal Selection |

For selected values, refer to “Chapter 5, Parameter [Parameter setting value [GroupA] ] generic output OUT1~
generic output OUT8, and setting selection list of digital monitor output.

@ List of monitors in display
[monitor] 00 to 1E

Page Name Contents Unit
e Displays the statuses of main circuit power being supplied, operation ready
00 Servo Amplifier Status and servo ON.
01 Warning status 1 Displays warning status.
02 Warning status 2 Displays warning status.
General Purpose Input CONT8 h - .
03 to CONT1 Monitor Displays generic input terminal status.
General Purpose Output OUT8 ) . .
04 t0 OUT1 Monitor Displays generic output terminal status.
05 Velocity Monitor Displays motor rotation velocity. min™*
06 Velocity Command Monitor Displays velocity command value. min™
07 Torque Monitor Displays motor output torque. %
08 Torque Command Monitor Displays torque command value. %
09 Position Deviation Monitor Displays position deviation values. Pulse
OA | Actual Position Monitor Displays current position compared with original position when the control
" . power is turned ON.
08 External Actual Position Monitor This is a free run counter. Therefore, when current position exceeds the Pulse
oc Command Position Monitor displayed range, the display is maximum value of reversed polarity.
Analog Velocity Command/Analog ) L
0D Torque Command Input Voltage Displays command voltage being input. mV
Position Command Pulse Input . -
OE Frequency Monitor Displays command pulse frequency being input. k Pulse/s
OF U-Phase Electric Angle Monitor !Dlsplays elgctrlc angle of U phase. Except for encoder (sensor) error, this deg
is always displayed.
10 Absolute Encoder PS Data (High) Displays absolute encoder position data PS. x2"32 P
11 Absolute Encoder PS Data (Low) Displays absolute encoder position data PS. Pulse
Regenerative Resistor Operation . . . . o
12 Percentage Displays regeneration resistance operation status. %
. . Displays exact values, however, it may take several hours for the value to o
13 Motor Operating Rate Monitor become stable depending on the operation pattern. %
Displays estimated value of servo motor usage ratio, which is estimated from
14 Predicted Motor Operating Rate | a short period of operation. In an application where the same operation %
Monitor pattern repeats in a short period of time, the usage ratio can be confirmed
fast.
. . . o
15 Load Inertia (Mass) Ratio Monitor Values can be confirmed when gain switch over and auto-tuning functions %
Position Loop Proportional Gain | are used.
16 Monitor Us
Position Loop Integral Time ) . ) L
17 Constant Monitor Values can be confirmed when gain switch over function is used. ms
18 Velo;:lty Loop Proprotional Gain Hz
Monitor
19 Velocity Loop Integral Time | Values can be confirmed when gain switch over and auto-tuning function are ms
Constant Monitor used.
1A Torque Command Filter Monitor Hz
1B Incremental Encoder Signal Monitor | Incremental signal of CN2 is displayed. | -
Load Torque Monitor L o
1C (Estimate Value) Load torque is displayed. %
1D Powre Monitor Main circuit DC voltage is displayed. \%
L ) ) Counted while control power supply is ON.
1E Servo Amplifier Operation Time The time is displayed value x 2 hours. % 2 hour

For displays of monitor by Setup Software, refer to “Setup Software R-SETUP”.
1—40
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8. Maintenance

[Trouble Shooting]

B Corrective Actions for Problems During Operation

@®\When troubles occur without any alarm displayed, check and take corrective actions for them referring to the

description below. When alarm rings, take corrective measures referring to “Trouble Shooting When Alarm

Rings” .

A When you do the work for correction processing, be sure to intercept power supply.

Assumed causes and corrective

7-segment LED
even if main
power is ON.

Na Problems Investigation actions
If voltage is low, check the power
“—n Supply
=" does not Ch(ca)svkermeut\’:g:'ﬁ?neal at the L it there is no voltage, check that
blink in P P ' wires and screws are fastened

properly.

Check if red “CHARGE” LED |

is lighting off.

Internal power circuit of servo
amplifier is defective.
— Replace the servo amplifier.

7-segment LED
displays a
rotating character
“8” (Servo ON
status), but motor
does not rotate.

Check of command is input by
the digital operator’'s monitor.
page 06 : Velocity Command Monitor
page 08 : Torque Command Monitor
page OE : Position Command Monitor
The monitor’s value is zero.

Input a command.

Servo is not locked.

- Confirm that power line of motor

is connected.

Check if torque limit is input.

- Because torque limit has been input,

motor cannot rotate more than load
torque.

Enter deviation clear to check
if process is continued.

- Stop the input of deviation clear.

Operation of the
servomotor is
unstable and
velocity is lower
than command.

Check if proportional control |

is entered.

Stop the input of proportional

control.

Check if torque limit is input.

Quit inputting torque limit.

Servo motor
rotates only
once, and stops.

Check motor power line.

- The motor

power line is not

connected.

Check the setup of encoder
resolution.
The digital operator’'s system
parameter
page 05 : Absolute Encoder
Resolution Setting.
page 03 : Incremental Encoder
Resolution Setting

- Change the settings and turn ON

the power again.

8-1




8. Maintenance

[Trouble Shooting]

No

Problems

Investigation

Assumed causes and corrective actions

The servo motor
runs recklessly.

Check the motor power line.

- Phase order of motor power line

does not match.

Check the wiring of encoder |

cable.

Wiring of A phase and B phase of
the encoder is incorrect.

Motor is
vibrating with
frequency above

200 Hz.

-Reduce the loop gain speed.

Set the torque command low-pass
filter and torque command notch
filter.

Overshoot and
undershoot are
generated during
starting and

stopping.

*Reduce the loop gain speed.
* Increase the integral time

- Simplify the acceleration and

+ Adjust the servo tuning “response”.

constant.

declaration command.
Use position command low-pass
filter.

Abnormal sound
occurs

in mechanical installation.

- Observe by operating one motor.
Check that there is no defect |

Pay attention while coupling and
confirm that there is no core shift
or unbalance.

Check whether abnormal

sound is random or periodic |

while low

speed.

operating at

- Confirm that the twisted pair and

- Confirm that the power supply

shield processing of encoder
signal line are correct.
Confirm that the wiring for

encoder line and power line are
installed in the same port.

voltage is sufficient.
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8. Maintenance

[Alarm List]

B Alarm List
Alarm code .
) 3 bits output | PY compatible code Alarm title Alarm contents Detection | Alarm
Display — - - Operations| Clear
Bit7 | Bit6 | Bit5 | ALM8| ALM4| ALM2| ALM1
o + Over current of drive module
3 21H (O IOl 0} 1 Power Module Error (Overcurrent) |+ Abnormality in drive power source DB \%
© + Overheating of drive module
Ty ~Abnormality of electri T
22| 22H| 0 0 1 0] 0] (o] 1 Current Detection Error 0 detegg:)r:ilal);g electric curren DB \%
©© n n
£ 23H (0] (0] (o] 1 Current Detection Error 1 ) Abnqrmal_lty qf Electric current DB \%
) detection circuit
< 24H oO|O0]|O 1 | Current Detection Error 2 : Abngrmahty in commlumc.atlo.n with DB \%
Electric current detection circuit
41H o| O 1 O | Overload 1 + Excessive effective torque SB \%
8 |a2H oo 0 | Overload 2 - Stall over load DB v
5_2 4 3H [0) 1 0 1 Regenerative Error - Regeneration load ratio exorbitance DB \
hat - - - —
3 51H o 0 1 1 Amplifier Overheat ngrheatmg detection of amplifier sB v
o ambient temperature
2 of1f|o - Detection of in-rush prevention
E‘ 52H [0} [0} 1 1 RS Overheat resistance overheating SB \%
g 53H [N 1 1 Dynamic Brake Resistor Overheat Overheating detection of DB resistor SB \
g 54H 0 1 Internal Overheat . Overhea_tmg dgtechon of Internal DB v
S regeneration resistor
< + Overheating detection of External
55H o| o] 1| 1| ExtemnalError iting oe DB v
regeneration resistor
__Alarm code i Operations|
Disol 3 bits output | PY compatible code Alarm name Alarm contents while clear
isplay . ; ; detecting
Bit7| Bit6 | Bith | ALm8| ALM4| ALM2| ALM1
61H (0] 1 (o] 1 Overvoltage + DC Excess voltage of main circuit DB \%
c
z8|62H 1] 0 | O | 1 | Main Circuit Undervoltage Note 1) |- DC Main circuit low voltage DB \Y
=23
© 9 1 (0] 1 0 | Main Power Supply Fail Phase + 1 phase of the 3 phase main circuit
g ; 63H| 0 1 1 Note 1) power supply disconnected SB v
c 3 Control Power Supply Undervoltage |, \%
g 8|1 71H (0] 1 1 1 Note 3) Control power supply low voltage DB Note 2)
72H 1 1 1 | Control Power Error + Under voltage of + 12V SB \
+ Incremental encoder (A, B, Z) signal
8 1H 1loflo]o g‘_cz‘lesng'_siifr;_ hase) line break DB “
P 5P PSP + Power supply break
82H 1 ololo Apsolute Encoder Signal + Absolute  Encoder (PS) signal line DB v
Disconnect break
External Encoder Pulse Error .
2 |s3H 1| 0| 0| 0| (CN-EXT: A-Phase, B-Phase, E‘Srief";'lnl?n‘e’f full close Encoder (A, B) DB v
g Z-Phase) 9
= Communication Error Between e ! \%
Q .
3 84H 1 o|O0|O Encoder and Amplifier Encoder serial signal time out DB Note 4)
2 + Failed to read CS data of incremental
g encoder
s 85H| olol1 O | O | O | Encoder Initial Process Error + Abnormality in initial process of - .
% absolute encoder
© + Cable break
Z | 87H 1 O | O | O | CS Signal Disconnection + CS signal line break DB .
®©
g 91H 1 (0] (6] O | Encoder Command Error * Mismatch 9f transmission command DB \%
= and reception command
o R P f
< [92H 110 | o o Encoder FORM Error Start, Stop bit Abnormality DB v
+ Insufficient data length
+ Data cannot be received during the
93H 1 O | O | O | Encoder SYNC Error prescribed time after the command is DB \%
sent.
+ CRC generated from the received data
94H 1 0] (o] O | Encoder CRC Error and sent CRC does not match DB \%

Note 1:Control power error or servo ready OFF is detected during instantaneous break of 1.5 to 2 cycles.
Detection of control power error and servo ready OFF can be delayed by setting larger value of PFDDLY (Group B Page 16) .

Note 2:When the main power voltage increases or decreases gradually or is suspended, main circuit low voltage or
power failed phase may be detected.

Note 3: When interruption of control power is long, it is regarded as power supply interception and re-input,
and the detected error of control power is not left to an alarm history.

If interruption exceeds 1 second, it will be certainly judged as power supply interception.
Note 4:When the absolute encoder with incremental output is used, alarm resetting is prohibited.
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main



8. Maintenance

[Alarm List]

Alarm code

Operatio Al
) 3 bits output | PY compatible code Alarm name Alarm contents ns while arm
Display [ - - detectin clear
Bit7]|Bit6 | Bit |ALM8|ALM4 | ALM2| ALM1 9
A1H 1 Encoder Error 1 + Breakdown of Encoder internal device DB Note 3)
AZH 1 Absolute Encoder Battery Error  Battery low voltage DB [ Note3)
A3H 1 O | O |Encoder Overheat + Motor built-in Encoder Overheating DB Note 3)
+ Error generation of multi-rotation data
A5H 1 (o] O | O |Encoder Error 3 Abnormality in operations of DB Note 3)
> temperature sensor
8 + Encoder internal EEPROM data is not
- ABGH 1 0 [0} O |Encoder Error 4 set DB Note 3)
'g + Overflow of multi-rotation data
5 |A7H 1 O | O | O [Encoder Error5 ’ Eesolver _Al_)normallty L DB Note 3)
8 + Light receiving abnormality in encoder
Q *Resolver disconnection
g ABHI 1o | 1| 1|00 |0 |EncoderEroré - Light receiving abnormality in encoder DB | Note3)
c A9H 1 O | O | O [Failure of Encoder + Encoder failure DB Note 3)
> | B2H 1 O | O | O |Encoder Error2 + Position data incorrect DB Note 3)
s |B3H 1 olol o Absolute Encoder Multi-Turn + Detection of incorrect multiple rotations DB Note 3)
g Counter Error coefficient
e B4H 1 ololo Absolute Encoder Single-Turn . Det_eqtlon of incorrect 1 rotation DB Note 3)
2 Counter Error coefficient
+ Exceeds the permitted speed of motor
B5H 1 (o] OO Over-allowable lSpeed of Absolute rotation speed when the power is turned| DB Note 3)
Encoder at Turning ON ON
+ Access error of Encoder internal
B6H 1 (o] O | O |Encoder Memory Error EEPROM DB Note 3)
B7H 1 (o] O | O |Acceleration Error ;olf:ggsds the permitted speed for motor DB Note 3)
+ Motor rotation speed is 120 % more
- C1H 0 ! ! O |Overspeed than the highest speed limit DB v
s C2H 1 1 Speed Control Error ) Jorqge command an_d acceleration DB
£ irection are not matching.
5 C3H 1 1 O |Speed Feedback Error + Motor power disconnection (Note 2) DB Vv
S Following Error -
Ko} .
< D1H 1 1 (0] 1 (Excessive Position Deviation) Position error exceeds setup value DB \%
€ 1 1 P " —
S D2H (¢} 1 1 0 1 Faulty Position Command Frequency of entgred p03|_t|on sB v
® Pulse Frequency 1 command pulse is excessive
2 D3H 1 1 o 1 Faulty Position Command P03|t|op com_mar_ld frequency after sB v
S Pulse Frequency 2 electronic gear is high.
*g DEH 1 1 o 1 |Wrap Around Error -Ilir:[:ﬁrnal coordination exceeded the DB v
o
DFH 1 1 (0] 1 |Test Run Close + Detection in ‘Test mode end’ status DB \%
+ Abnormality of amplifier with built-in
E1H 1 1 1 1 |EEPROM Error EEPROM DB
E2H 1] 1] 1|1 |EEPROM Check Sum Error Error in check sum of EEFROM [ _
(entire area)
E3H 1 1 1 1 |Internal RAM Error + Access error in CPU built in RAM - .
E4H 1 1 1 1 Krsolcéess Error between CPU and +Access abnormality in CPU ~ ASIC =
E -Detection when non-corresponding or
g ESH 1 1 1 1 |Parameter Error 1 undefined amplifier, motor, encoder -
s code are specified.
c
e}
g + Error in combining motor, encoder,
o E6H 1 1 1 1 |Parameter Error 2 and/or amplifier code set from — “
@ system parameter
>
1]
z 11 ]
1< + Abnormality of amplifier with built-in _
g EDH 1 1 1 1 |EEPROM Error (Sub CPU) EEPROM
= EEH 1 1 1 1 |RAM Error + System parameter has been changed - “
GE) EFH 1 1 1 1 |DPRAM lInitial Error — .
z F1H 1 1 1 1 |Task Process Error + Error in interruption process of CPU DB “
%]
° . -
% F2H 1 1 1 1 |Initial Process Time-Out ) Detec‘uonl wlhe:n' I|n|t|al process does -
3 not end within initial process time
FCH 1 1 1 1 |Task Synchronous Error + Task synchronization was slipped - “
FDH 1 1 1 1 |Communication Initial Error * There are sgmethmg wrong with the —
communication settings.
FEH 1 1 1 1 [Communication Error + Communication error occurred. — V
FFH 1 1 1 1 |Sub CPU Error + Malfunction on interface processor. — ‘7

Note 1: Alarm that rings in ‘Test mode end’ status is not recorded in the alarm history.

Note 2: When there is a rapid motor slow down simultaneous with servo ON, there is a possibility that

motor’s power line cannot be detected.
Note 3: Due to abnormality in encoder main body, encoder clear may sometimes be needed.

Note 4:”V” means it is possible to reset.
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8. Maintenance [Alarm List]
B Warning List

Warning Title Warning Contents
Overload Warning - When the effective torque exceeds the set torque
Regenerated Overload Warning - In case of overload of regenerative resistance

Load system

+ Ambient temperature of the amplifier is out of range

Amplifier Overheating Warning of the set temperature

Power supply

system Main circuit is charging + Voltage of main circuit is above DC 105 V
External input Forward over travel + While entering forward over travel

system Reverse over travel + While entering reverse over travel
Encoder system | Absolute encoder battery warning - Battery voltage is below 3.0 V

While restricting the torque command by torque
restriction value

Control system | Restricting speed command + While restricting the speed command by speed value.
When position deviation warning setup value is
outside the proscribed limits

Restricting torque command

Excessive position deviation
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8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code 21H (Power Module Error / Overcurrent)

. Cause
Status at the time of alarm
1 2 3 4
Issued when control power is turned ON. V) v V)
Issued at servo input. v v v
Issued while starting and stopping the motor. V) V) (V)
Issued after extended operating time. V) (V) (V) )

Corrective actions

Cause Investigation and corrective actions
+ U/V/W-phase of amplifier is short | -Check the wiring between the amplifier and
1 circuited due to the wiring in amplifier | motor, and confirm that there is no error. If
and motor. Also, U/V/W-phases are some error is detected, modify or change
grounded in the earth. the wiring.
2 +Short circuit or fault in U/V/W phases R
: -Replace the servo motor.
on servo motor side.
3 -Befect n control prlr_1t panel -Replace the servo amplifier.
-Defect in power device
-Confirm that the cooling fan motor for the
servo amplifier is working. If it is not
working, replace the servo amplifier.
-Confirm that the temperature of the control
4 +Overheat is detected in Power device | panel (ambient temperature of the servo
(IPM). amplifier) does not exceed 55°C. If in excess
of 55(C, check the installation method of the
servo amplifier, and confirm that the cooling
temperature of the control panel is set to
below 55°C

Alarm code 22H (Current Detection Error 0)

) Cause
Status during alarm
1 2
Issued when the control power is turned ON. \Y V)
Issued after the power is turned ON. () V
Corrective actions
Cause Investigation and corrective actions

-Defect in control print panel
1 . . * Replace the servo amp.
+ Defect in power device

. + Confirm that the proper codes (per the specified
+ Servo amplifier and motor are not .
2 ) Motor Codes) have been used for the servo motor; if
combined properly
not, replace the servo motor.

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.



8. Maintenance

[Trouble Shooting When Alarm Occurs]

Alarm code 23H (Current Detection Error 1)
Alarm code 24H (Current Detection Error 2)

Status during alarm

Issued when the control power is turned ON.

Issued during operation.

Cause
1 2
\%

V) \%

Corrective actions

Cause Investigation and corrective actions
1 - Defect in internal circuit of servo amplifier. | - Replace the servo amplifier.
» Confirm proper grounding of the amplifier.
2 | Malfunction due to noise Add ferrite core or similar countermeasures
against noise.
Alarm code 41H (Overload 1)
. Cause
Status during alarm
1 2 3 4 5 6 7 8 9
Issued when power supply control is turned ON. \%
Issued at input of servo ON. \ \% \
After command input, issued without rotating the
\ \Y \Y \ \
motor.
After command input, brief motor rotation Y \Y \Y V) \Y

Corrective actions

Cause Investigation and corrective actions
-Defect in servo amplifier control panel or .
1 . ‘Replace the servo amplifier.
power element peripheral
2 |‘Defect in encoder circuit of servomotor [ Replace the servo motor.
- Monitor the load status using motor usage ratio monitor
(OPRT), and check if effective torque exceeds the rated value.
) * Or, calculate the motor effective torque from load conditions and
-Effective torque exceeds the rated ) N
3 torque operation conditions.
que- — If the effective torque is excessive, check the
operating or loading, or replace the capacity of the large
motor.
) . L -Check if the motor in use matches with the recommended
4 |‘Defect in motor-amplifier combination .
type, and replace if it is improper.
. +Check that the wiring and voltage of the holding brake
-Holding brake of servo motor does not . .
5 are acceptable; if not, repair.
release.
— If the above are OK, replace the servomotor.
*Wiring of U/V/W —phase between servo
6 g P + Check the wiring conditions and restore if improper.
amplifier and motor do not match.
+One or all connections of U/V/W -phase
7 wiring of servo amplifier / motor is | -+ Check the wiring conditions and restore if improper.
disconnected
8 *Machines collided. -Check the operating conditions and limit switch.
*Encoder pulse number setting does not )
9 ) *Match the encoder pulse number with the motor.
match with the motor.

A

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibi

there is a risk of burning out the servo mo
Wait for longer than 30 min. for cooling purposes

During the alarm caused by conditions in #3 (above), if OFF—ON of power supply control is repeated,

tor.
after power shut OFF, and resume operations.

lity.
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8. Maintenance

[Trou

ble Shooting When Alarm Occurs]

Alarm code 42H (Overload 2)

Status during alarm 1 2 3 7 Cagjse ; 7 8 9
Issued when power supply control is turned ON. v
Issued at input of servo ON. )
After command input, issued without rotating the motor. ) ) v
After command input, brief motor rotation v v v ) v

Corrective actions

Cause Investigation and corrective actions
-Defect in servo amplifier control panel or i
1 ! Replace the servo amplifier.
power element peripheral
2 |'Defect in encoder circuit of servomotor ['Replace the servo motor.
" Check if torque command exceeds approx. 2 times of the rated torque
by torque command monitor (TCMON).
3 * Rotation is less than 50min™ and torque command | * Or, calculate the motor effective torque from load conditions and
exceeds approx. 2 times of rated torque. operation conditions.
—If the effective torque is excessive, check the operating or loading, or
replace the capacity of the large motor.
4 |'Defect in motor-amplifier combination Check the motor type setting and the motor in use are matching. If not,
correct them.
-Holding brake of servo motor does not " Che(r,k that wirings and voltage for holding brake are correct. If not,
5 repair them.
release. )
—|f they are appropriate, replace the servo motor.
6 -W|r|n.g. of U/V/IW —phase between servo | | Check the wiring conditions and restore if improper.
amplifier and motor do not match.
+One or all connections of U/V/W -phase
1 wiring of servo amplifier / motor is | + Check the wiring conditions and restore if improper.
disconnected
8 *Machines collided. *Check the operating conditions and limit switch.
9 -Encoder_pulse number setting does not *Match the encoder pulse number with the motor.
match with the motor.
Alarm code 43H (Regenerative Error)
Status during alarm Calliste
1 2 3 4 5 6 7 8
Issued when power supply control is turned ON. \
Issued when power supply of main circuit is
\% \% \%
turned ON.
Issued during operation. V V V Vv V )

Corrective actions

Cause Investigation and corrective actions
. . + Check the load inertia and operating pattern.
) Exceed_ed pe_rnjltted value O.f regen_eratlng + Use an external regeneratior? resistgrr.)
1 goévcei;icg]tioausllt'm regenerative resistance | . gqi'the load inertia within the specified range.
p ; - ) N + Increase the deceleration time.
* Excessive load inertia, or tact time is short. . Increase the tact time
2 Re_ge_:neratlve re_5|stange wiring °9F‘f"°.ts with |, Check wiring and replace if incorrect.
built-in regenerative resistance specifications.
Regenerative resistance wiring conflicts with - e
3 . : e + Check wiring and replace if incorrect.
external regeneration resistor specifications.
For built-in regeneration resistor specifications,
4 * Regeneration resistor is disconnected replace the servo amplifier.
9 ’ + For external regeneration resistor specifications,
replace the regeneration resistor.
5 + Resistance value of external regeneration | + Replace the current resistance value with a value
resistor is excessive. matching the specifications.
* Input power supply voltage exceeds the | | .
specified range. Check the input power supply voltage level.
- Defect in control circuit of servo amplifier. - Replace the servo amplifier.
+ When external regenerative resistance is selected | | Install the external regenerative resistance
8 for system par_ameter‘ Page; OB and external | Set to “Do not connect regenerative resistance”.
regenerative resistance is not installed.

A A

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.

If the setting of system parameter page 0B regeneration resistance is incorrect, regeneration error is not detected
properly, and the amplifier and surrounding circuit may be damaged or burnt.
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8. Maintenance

[Trouble Shooting When Alarm Occurs]

Alarm code 51H (Amplifier Overheat)

. Cause
Status during alarm
1 2 3 4 5
Issued when power supply control is turned ON. V) \Y ()

Issued during operation.

Issued after emergency stop.

Corrective actions

Cause

Investigation and corrective actions

1 | Defect in internal circuit of servo amplifier.

- Replace the servo amplifier.

2 *Regenerating power exceeded.

- Check the operating conditions.
- Use external regeneration resistor.

‘Regenerating power is within the specified
3 range but ambient temperature of servo
amplifier is out of specified range.

- Confirm that the cooling method maintains the temperature
of control panel between 0 ~ 55°C.

- Regenerating power is within the specified
4 |[range but built-in cooling fan of servo

amplifier is stopped.

- For an amplifier equipped with a fan motor, check that the
fan motor is running; if not, replace the servo amplifier.

Regeneration energy during emergency
stop exceeded.

* Change the servo amp.
- Check the loading condition.

A

control panel.

Abnormalities are detected in the internal temperature of the amplifier regardless of its ambient temperature.
When an amplifier ambient temperature warning is issued, please be sure to check the cooling method of the

Alarm code 52H (RS Overheat) [onlyfor RS 103 0]

Status during alarm

Issued when power supply is turned ON.

Issued when main circuit power supply is turned
ON.

Issued during operation.

Cause
1 2 3
Vv
v
v

Corrective actions

Cause

Investigation and corrective actions

1 [Defect in internal circuit of servo amplifier.

Replace the servo amplifier

2 | = Power turning ON is repeated too frequently.

* Turn ON/OFF the power less frequently.

3 | * Ambient temperature is high.

* For a servo amplifier equipped with a cooling fan motor, check
that the fan motor is running properly. If not, replace the servo
amplifier.

* Check if the temperature inside the control panel (servo amplifier
ambient temperature) exceeds 55°C. If it does, review the servo
amplifier installing method and cooling method of control panel to

make it below 55°C.

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.
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8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code 53H (Dynamic Brake Resistor Overheat)

. Cause
Status during alarm
1 2
Issued when power supply is turned ON. \%
Issued during operation. V) Y,
Corrective actions
Cause Investigation and corrective actions
1 | Defect in internal circuit of servo amplifier. | Replace the servo amplifier.
. * Use the dynamic brake so as not to exceed the permissive
2 | DB operation frequency exceeded.
frequency.

Alarm code 54H (Internal Overheat)

Cause
Status during alarm
1 2 3
Issued when power supply control is turned ON. V) \%
Issued during operation. V) \Y \Y
Corrective actions
Cause Investigation and corrective actions

1 | Defect in internal circuit of servo amplifier. | Replace the servo amplifier.
- Check the built-in regenerative resistance absorption

power.
2 | Regenerating power excessive. - Check the operating conditions, so that regenerating
power is within permitted absorption power.

- Use an external regeneration resistor.

- Improper wiring of built-in regeneration ) . . .
3 - Confirm improper condition and repair if necessary.

resistor.

When using a regeneration resistance built in the servo amplifier, make sure to set “built-in regeneration
resistance” at system parameter Page O B [Regeneration resistance type]. This setting makes the judgment between
enabled/disabled of the overheating protection detection treatment of the built-in regeneration resistance. When
“No connected regenerative resistance or external regenerative resistance” is selected, overheating of built-in
regenerative resistance is not detected. Therefore, there is a danger that built-in regenerative resistance will
burn out or be damaged.

PP DO

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.
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8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code 55H (External Error)

@®When external regenerative resistor and output terminal of upper device are not connected

. Cause
Status during alarm
1 2
Issued when power supply control is turned ON. Y V)
Corrective actions
Cause Investigation and corrective actions

- Validity condition for external trip function is
set to ‘Valid'.
2 | Defect in control panel of servo amplifier. - Replace the servo amplifier.

When not used, set 00 : _Always_Disable at Group9 40.

@®When external regenerative resistor is connected

Cause
Status during alarm
1 2 3
Issued when power supply control is turned ON. \% )
Issued after operation. Y )
Corrective actions
Cause Investigation and corrective actions
Improper wiring of external regenerative . .
1 j - Check wiring and replace if necessary.
resistance.
- Check the operating conditions.
2 |- External regeneration resistor is operating. | Increase the capacity of the external regeneration
resistor.
3 |- Defect in control panel of servo amplifier. - Replace the servo amplifier.

@ When output terminal of upper level device is connected:
Eliminate the alarm trigger of the upper level device.

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.
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8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code 61H (Overvoltage)

Cause

Status during alarm

-
N
w
D

Issued when power supply control is turned ON. \%
Issued when power supply of main circuit is v v
turned ON.
Issued at the time of motor start/stop. V) \Y \Y
Corrective actions
Cause Investigation and corrective actions
1 | Defect in control panel of servo amplifier. - Replace the servo amplifier.
9 - The power supply voltage of main circuit | Reduce the power supply voltage to within the
exceeds the rated value. specified range.
3 | Excessive load inertia. - Reduce the load inertia to within the specified range.
* Wire the regeneration resistance correctly.
* Incorrect wiring for regeneration resistance - While using the external regenerative resistance,
4 | = Built-in regeneration circuit is not check the wiring and resistance value.
functioning. - Replace the servo amplifier if any abnormality
occurs.

Alarm code 62H (Main Circuit Undervoltage)

Status during alarm Cause
1 2 3 4 5)
Issued when power supply control is turned ON. Y V)
Issued after power supply of main circuit is turned v Vv
ON.
Issued during operation, alarm resetting is W Vv
possible.
Issued during operation, alarm resetting is not v
possible.
Corrective actions
Cause Investigation and corrective actions

Check the power supply and set it within the

1 |- Power supply voltage is below the specified range. .
specified range.

2 | Rectifier of main circuit is broken. - Replace the servo amplifier.
- Check the power supply and confirm that there is no
blinking or low voltage.

3 | Input voltage is reduced and/or blinking.

) . |- Check the main circuit voltage. Confirm that there is
- Low voltage outside of the specified range is

4 no external power supply to R/S/T when the main
supplied to the main circuit (R/S/T). . P PPl
circuit is OFF.
5 | Defect in internal circuit of the servo amplifier. - Replace the servo amplifier.

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.
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8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code 63H (Main Power Supply Fail Phase)

. Cause
Status during alarm
1 2 3
Issued when power supply control is turned ON. \%
Issued when power supply of main circuit is Vv v
turned ON.
Issued during motor operations. W)
Alarm issued during single-phase power input v
selection.
Corrective actions
Cause Investigation and corrective actions
O t of 3 ph R/S/T) i t
1 . ne out o phases  ( ) is no - Check the wiring and repair if necessary.
inserted.
2 | Defect in internal circuit of Servo amplifier. | Replace the servo amplifier.

- Check the model number and delivery specifications
of the servo amplifier and replace it with a servo
amplifier for single-phase power supply.

Edit the parameters and use a single-phase
specification amplifier.

- Servo amplifier is not specified for single
phase.

Alarm code 71H (Control Power Supply Undervoltage)

Cause
Status during alarm
1 2 3
Issued at the time of power on. V) \Y
Issued during operation. (V) \%
Corrective actions
Cause Investigation and corrective actions
-Defect in internal circuit of the servo -
1 e ‘Replace the servo amplifier.
amplifier.
2 ‘Power supply voltage is within the -Confirm that the power supply is set within the
specified range. specified range.
. . . -Confirm that the power supply is not going to neither
3 Input voltage is fluctuating or stopped. stop nor reduce the power.

Alarm code 72H (Control Power Error)

Cause
Status during alarm

1 2

Issued when power supply control is turned ON. ) \%

Corrective actions

Cause Investigation and corrective actions
-Defect in internal circuit of the servo .
1 ‘Replace the servo amplifier.

amplifier.

Restart the power supply after removing the
connector; if alarm is not issued, check the external
circuit.

- Restart the power supply after replacing the motor; if
alarm is not issued, there is defect in the encoder’s
internal circuit.

2 [ Defect in external circuit

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.
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8. Maintenance

[Trouble Shooting When Alarm Occurs]

Alarm code 81H (Encoder Pulse Error 1 /A-phase, B-phase, Z-phase)
Alarm code 82H (Absolute Encoder Signal Disconnect)

Alarm code 83H (External encoder A phase/ B phase signal abnormality)
Alarm code 84H (Communication Error Between Encoder and Amplifier)

Alarm code 87H (CS Signal Disconnection)

Status during alarm Cause
1 2 3 4 5 6
Issued when power supply control is turned ON. \% \% \% \% \% \%
Issued after servo is turned ON. V \%
Issued during operation. V) \Y V

Corrective actions

Cause

Investigation and corrective actions

For encoder wiring:
*Improper wiring
+Connector is removed
‘Loose connection
+Encoder cable is too long
+Encoder cable is too thin

+ Check wiring and repair any abnormality.

+ Confirm that the encoder power supply voltage of
the motor is above 4.75 V; increase it if below 4.75
V.

2 + Wrong amplifier encoder type is selected. -Select the correct encoder type.
3 *Motor encoder that does not match with | ‘Replace with servo motor equipped with proper
amplifier encoder type is attached. encoder.
‘Defect in servo amplifier control circuit ‘Replace the servo amplifier.
5 -Defect in servo motor encoder + Replace the servo motor.
- Edit the parameter and set to ‘Semi-close/System
6 -Parameter set to ‘Full-close/Servo system’.

setup’.

Alarm code 85H (Encoder Initial Process Error)

Status during alarm

Cause

1 2 3 4 5

Issued when power supply control is turned ON.

\ \ Vv \ )

Corrective actions

Cause

Investigation and corrective actions

For encoder wiring:
*Improper wiring
+Connector is removed
-Loose connection
*Encoder cable is too long
+Encoder cable is too thin

+ Check wiring and repair any abnormality.

+ Confirm that the encoder power supply voltage of
the motor is above 4.75 V; increase it if below

4.75 V.

- Wrong parameter of amplifier encoder type
or Group C Page 00 is selected.

-Select the correct parameter.

3 - Defect in servo amplifier control circuit

‘Replace the servo amplifier.

4 -Defect in servo motor encoder

‘Replace the servo motor.

+Initial position data could not be set, as the
5 number of rotations of the motor is more

than 250 min ' during power supply.

‘Restart the power supply after motor is stopped.
(Only when PA035C and PA035S encoder is used.)

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.
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8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code 91H (Encoder Command Error)
Alarm code 92H (Encoder FORM Error)
Alarm code 93H (Encoder SYNC Error)
Alarm code 94H (Encoder CRC Error)

When abnormalities are detected in the internal part of the absolute position detector for
the start-stop synchronization system.

. Cause
Status during alarm
1 2
Issued when control power supply is turned ON. V) v v
Corrective actions
Cause Investigation and corrective actions
1 |*Defect in encoder * Replace the servo motor.

* Confirm proper grounding of the amplifier.

* Check the shielding of the encoder cable.

* Add ferrite core or similar countermeasures
against noise.

3 |*Abnormality in encoder wiring. * Check wiring between the encoder and amplifier.

Alarm code A1H (Encoder Error 1)

2 [*Malfunction due to noise

When abnormalities are detected in the internal part of the absolute position detector (RA062M) for the Manchester
encoding system.

Cause
Status during alarm
1
Issued when power supply is turned ON. Vv
Issued during operation. V
Corrective actions
Cause Investigation and corrective actions
A . L * Turn ON the power supply again; if not restored,
1 Defect in internal circuit of encoder replace the motor.

@D “Encoder clearing and alarm resetting methods” vary depending on the encoder in use.
Refer to page 59 “Materials; Encoder Clear”.

Alarm code A2H (Absolute Encoder Battery Error)

) Cause
Status during alarm
1 2
Issued when control power is turned ON. \% \%
Issued during operation. \
Corrective actions
Cause Investigation and corrective actions
1 kL ti f batt bl * Confirm the battery connection in the front
00se connection of battery cable. ON/OFF switch of the amplifier.
2 [*Low battery voltage * Check the battery voltage.

“Encoder clearing and alarm resetting methods” vary depending on the encoder in use.
Refer to page 59 “Materials; Encoder Clear”.

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.
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8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code A3H (Encoder Overheat)

When abnormalities are detected in the internal part of the absolute position detector for the start-stop synchronization

system.
) Cause
Status during alarm
1 2 &
Issued when control power supply is turned ON. () \%
Issued while stopping the motor. V) Y
Issued during motor operations. \% \
Corrective actions
Cause Investigation and corrective actions
. . * Turn ON the power supply again; if not restored,
1 |"Defect in internal circuit of encoder
replace the motor.
9 *Motor is not generating heat, but encoder [* Confirm that the cooling method keeps the encoder
ambient temperature is high. ambient temperature below 80°C.
3 [*Motor is overheated. * Confirm the cooling procedure of the servo motor.

,@D “Encoder clearing and alarm resetting methods” vary depending on the encoder in use.
Refer to page 59 “Materials; Encoder Clear”.

Alarm code A5H (Encoder Error 3)

When abnormalities are detected in the internal part of the absolute position detector for the start-stop synchronization

system.
) Cause
Status during alarm
1 2 8

Issued when power supply is turned ON. ) Vv

Issued during motor operations. V) \Y

Corrective actions

Cause Investigation and corrective actions

Turn ON the power supply again; if not restored,
replace the motor.

* Confirm proper grounding of the amplifier.

* Check the shielding of the encoder cable.

* Add ferrite core or similar countermeasures
against noise.

3 [*Number of rotations exceeds the permitted |* Turn ON the power supply again, when motor is
number of rotations. stopped.

1 [*Defect in internal circuit of encoder

2 [*Malfunction due to noise

ﬁD “Encoder clearing and alarm resetting methods” vary depending on the encoder in use.
Refer to page 59 “Materials; Encoder Clear”.

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.
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8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code A6H (Encoder Error 4)

When abnormalities are detected in the internal part of the absolute position detector for the start-stop synchronization

system.
. Cause
Status when alarm rings.
1 2 3

Issued when power supply is turned ON. \% \%

Issued during motor operations. Vv Vv

Corrective actions

Cause Investigation and corrective actions

L . * Turn ON the power supply again; if not restored,
1 |*Defect in internal circuit of encoder
replace the motor.

* Confirm proper grounding of the amplifier.

* Check the shielding of the encoder cable.

* Add ferrite core or similar countermeasures
against noise.

3 ) ) * Correct the operation pattern, and avoid the
* Multi-rotation counter overflows.

2 |*Malfunction due to noise

continuous operation in a fixed direction.

ﬁD “Encoder clearing and alarm resetting methods” vary depending on the encoder in use.
Refer to page 59 “Materials; Encoder Clear”.

Alarm code A7H (Encoder Error 5)
Alarm code A8H (Encoder Error 6)
Alarm code A9H (Failure of Encoder)

When abnormalities are detected in the internal part of the absolute position detector for the start-stop synchronization

system.
Cause
Status during alarm

1 2

Issued when power supply is turned ON. \% \%

Issued during motor operations. V) \%

Corrective actions

Cause Investigation and corrective actions

* Turn ON the power supply again; if not restored,

1 [*Defect in internal circuit of encoder
replace the motor.

2 * Confirm proper grounding of the amplifier.

* Check the shielding of the encoder cable.

* Add ferrite core or similar countermeasures
against noise.

* Malfunction due to noise

,@] “Encoder clearing and alarm resetting methods” vary depending on the encoder in use.
Refer to page 59 “Materials; Encoder Clear”.

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.
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Alarm Code B2H (Encoder Error 2)

When abnormality is detected in the internal part of the absolute position detector (RAO62M) of the Manchester

system.
) Cause
Status during alarm
1 2
Issued during operation. V) Y,
Corrective actions
Cause Investigation and corrective actions

* Turn ON the power supply again; if not restored,
replace the motor.

1 |*Defect in internal circuit of encoder

2 * Confirm proper grounding of the amplifier.

* Check the shielding of the encoder cable.

* Add ferrite core or similar countermeasures
against noise.

* Malfunction due to noise

ﬁn “Encoder clearing and alarm resetting methods” vary depending on the encoder in use.
Refer to page 59 “Materials; Encoder Clear”.

Alarm code B3H (Absolute Encoder Multi-Turn Counter Error)
Alarm code B4H (Absolute Encoder Single-Turn Counter Error)
Alarm code B6H (Encoder Memory Error)

When abnormalities are detected in the internal part of the absolute position detector for the start-stop synchronization

system.
. Cause
Status during alarm

1 2

Issued when control power supply is turned ON. \%

Issued while operation. () \Y,

Corrective actions

Cause Investigation and corrective actions

* Turn ON the power supply again; if not restored,
replace the motor.

1 |*Defect in internal circuit of encoder

2 * Confirm proper grounding of the amplifier.

* Check the shielding of the encoder cable.

°* Add ferrite core or similar countermeasures
against noise.

* Malfunction due to noise

,@D “Encoder clearing and alarm resetting methods” vary depending on the encoder in use.
Refer to page 59 “Materials; Encoder Clear”.

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.
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Alarm code B5H (Over-allowable Speed of Absolute Encoder at Turning ON)

When abnormalities are detected in the internal part of the absolute position detector for the start-stop synchronization

system.
Status during alarm Cause
1 2 3

Issued when power supply is turned ON. \% ()

Issued while stopping the motor. \ \%

Issued while rotating the motor. V) \Y \Y

Corrective actions

Cause Investigation and corrective actions

* Turn ON the power supply again; if not restored,

1 | Defect in internal circuit of encoder
replace the motor.

* Confirm proper grounding of the amplifier.

* Check the shielding of the encoder cable.

* Add ferrite core or similar countermeasures
against noise.

2 [+ Malfunction due to noise

3 [* Number of motor rotations exceeds the |* Check the operation pattern and reduce the
permitted speed. maximum number of rotations.

,@D “Encoder clearing and alarm resetting methods” vary depending on the encoder in use.
Refer to page 59 “Materials; Encoder Clear”.

Alarm code B7H (Acceleration Error)

When abnormalities are detected in the internal part of the absolute position detector for the start-stop synchronization

system.
. Cause
Status during alarm
1 2 3

Issued while stopping the motor. V \%

Issued while rotating the motor. V) \Y \Y

Corrective actions

Cause Investigation and corrective actions

* Turn ON the power supply again; if not restored,

1 |* Defect in internal circuit of encoder
replace the motor.

* Confirm proper grounding of the amplifier.

* Check the shielding of the encoder cable.

* Add ferrite core or similar countermeasures
against noise.

2 |* Malfunction due to noise

3 |* The acceleration of motor rotation exceeds |* Check the operation pattern, and extend the
the permitted acceleration acceleration and declaration time.

@D “Encoder clearing and alarm resetting methods” vary depending on the encoder in use.
Refer to page 59 “Materials; Encoder Clear”.

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.
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8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code C1H (Overspeed)

Cause
Status during alarm

1 2 3 4
Issued when control power supply is turned ON. \% V)
Issued if command is entered after Servo ON V) \Y
Issued when the motor is started. V V
Issued other than operating and starting the motor \ V
Corrective actions

Cause Investigation and corrective actions

* Defect in control panel of servo amplifier. * Replace the servo amplifier.

2 |* Defect in the encoder of servo motor * Replace the servo motor.

* Monitor speed with the analog monitor.
—Adjust the servo parameters if overshoot is
excessive.
— Simplify the acceleration and declaration command
pattern.
— Reduce the load inertia.

3 |* Excessive overshoot while starting.

* Wiring of U/V/W -phase between servo o ) ) »
4 o * Check the wiring and repair any irregularities.
amplifier and motor do not match.

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.

8-20



8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code C2H (Speed Control Error)

Cause
Status during alarm
1 2 3 4 5
Issued when control power supply is turned ON.
Issued while due to input of Servo ON \% \
Issued if command is entered. Vv \% V
Issued while starting and stopping the motor. V
Corrective actions
Cause Investigation and corrective actions

* Wiring of U/V/W -phase between servo |
amplifier and motor do not match.
* The wiring of A, B phase of INC-E and |
ABS-EIl encoder connection is incorrect.

Check the wiring and repair any irregularities.

Check the wiring and repair any irregularities.

* Adjust the servo parameters so that servo motor

3 |* The motor is vibrating (oscillating). ] ) ]
will not vibrate (oscillate).

* Monitor speed with the analog monitor.

* Adjust the servo parameters to reduce overshoot

4 |* Excessive overshoot and undershoot. and undershoot.

* Increase acceleration and declaration command
time. Mask the alarm.

* Abnormality in servo amplifier control .
5 circuit * Replace the servo amplifier.
ircui

A For the speed control error alarm, an alarm may occur while starting and stopping when load inertia is excessive.
For this reason, in the gravitational axis applications, "Do not detect" is selected as the standard setting.

If its detection is needed, consult our representatives.

Alarm code C3H (Speed Feedback Error)

) Cause
Status during alarm
1 2 &
Issued when command is entered. \% )
Corrective actions
Cause Investigation and corrective actions

* Confirm that the power line is properly connected.

1 [* Motor is not rotating.
9 * Replace the servo motor.

2 |* Defect in internal circuit of servo amplifier. [* Replace the servo amplifier.

* Adjust the servo parameter so that servo motor will

3 |* The motor is vibrating (oscillating). . ]
not vibrate (oscillate).

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.
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8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code D1H (Following Error / Excessive Position Deviation)

. Cause
Status during alarm
1 2 3 4 5 6 7 8 9 10 | 11 12
Issued when control power supply is v
turned ON.
Issued when servo ON is stopped. Vv \%
Issued immediately after entering the
y 9 viwmlv]|v]|v v, iwl|v W)
command.
Issued during starting or stopping at high
ued during starting pping at high| -y, 1y vi|v]v W | v
speed.
Issued during the operations by length
) uring perati y lengthy \Y v M )
command.
Corrective actions
Cause Investigation and corrective actions

* Position command frequency is high or acceleration .
1 . . ) * Correct the position command of the controller
and declaration time is short.

* Correct the load condition or increase the

2 |* Excessive initial load or low motor capacity. )
motor capacity

* Check the wiring and repair any abnormalities.
3 |* Holding brake is not released. If specified voltage is applied, replace the
servo motor.

4 |* Motor is mechanically locked or machine is colliding. * Check the machinery system.

* One or all phases of U/V/W -phase of the servo . . .
5 » . * Check and repair the wiring connections.
amplifier and motor has disconnected.

* Motor is being rotated by an external force
6 (Gravity, etc.) during stopping
(positioning completion).

* Check the load, and/or increase the motor
capacity.

* Valid current limit command is entered by the e .
. . * Increase the current limit value or disable the

7 controller, and the current limit setting is reduced. current limit
* Number of encoder pulses does not match with the '
motor * Match the number of motor encoder pulses.

* Settings of servo parameters (Position loop gain, etc.) |* Check the servo parameter settings (Raise the

are not appropriate. position loop gain, etc.)
9 |* Excessive deviation setting value is reduced. * Set a greater value for excessive deviation.
10 |* Defect in control panel of servo amplifier. * Replace the servo amplifier.
11 |* Servo motor encoder is defective. * Replace the servo motor.
12 |* Power supply voltage is low. * Check the power supply voltage.

Alarm code D2H (Faulty Position Command Pulse Frequency 1)

Cause
Status during alarm
1
Issued after entering position command pulse. \%
Corrective actions
Cause Investigation and corrective actions

* Command for the digital filter setting of the [* Decrease the frequency of the command pulse.
command pulse input is entered * Increase the frequency of the digital filter.

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.
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Alarm code D3H (Faulty Position Command Pulse Frequency 2)

. Cause
Status during alarm
1 2
Issued after entering position command pulse. \%
Corrective actions
Cause Investigation and corrective actions

* Frequency of command pulse input is )
. * Reduce the frequency of command pulse input.
excessive.

* Setting value of electronic gear is

. * Decrease the electronic gear setting value.
excessive.

Alarm code DEH (Wrap Around Error)

Cause
Status during alarm 1 5
Occurred when control power supply is turned ON.
(Absolute encoder combination) Y
Occurred while operating. V
Corrective actions
Cause Investigation and corrective actions
’ Internal coordination exceeded the limit - Execute Absolute encoder clear
- Check and modify the position factor (6093h)
Internal coordination exceeded the limit - Correct the position command of the host
2 - Check and modify the position factor (6093h)
- Disable the wrap around (2108h)

Alarm code DFH (Test Run Close)

. Cause
Status during alarm
1
Occurred after execution of test mode. \
Corrective actions
Cause Investigation and corrective actions
* Clear the alarm and restore operation. (After
1 |* Normal operation. completion of test mode, to confirm any deviation
in the controller).
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8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code E1H (EEPROM Error)

. Cause
Status during alarm
1 2
Issued when control power supply is turned ON. \% V)
Issued during display key operation or set up v
software operation.

Corrective actions

Cause
Correct value not read by CPU by
1 nonvolatile memory of built-in servo i
amplifier.

Investigation and corrective actions

Replace the servo amplifier.

2 |* Defect in the servo amplifier control panel [* Replace the servo amplifier.

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.

Alarm code E2H (EEPROM Check Sum Error)

. Cause
Status during alarm

1 2
Issued when control power supply is turned ON. )

Corrective actions

Cause Investigation and corrective actions
* Correct value not read by CPU by
1 nonvolatile memory of built-in servo * Replace the servo amplifier.
amplifier
* Change the optional parameters, turn ON the
9 * Failed to write into the nonvolatile memory power supply again, and confirm that alarm has
during last power supply cutoff. cleared.
— If alarm is not cleared, replace the servo amplifier.

Alarm code E3H (Internal RAM Error)
Alarm code E4H (Process Error between CPU and ASIC)

Cause

1
Issued when control power supply is turned ON. \%

Status during alarm

Corrective actions

Cause Investigation and corrective actions

1 |* Defect in the servo amplifier control panel [* Replace the servo amplifier.
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8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code E5H (Parameter Error 1)

. Cause
Status during alarm
1 2
Issued when control power supply is turned ON. \%
Issued after changing any of system parameters. \

Corrective actions

Cause

Investigation and corrective actions
* Confirm the model number of the servo amplifier.
* Confirm selected values of system parameters and

range for a system parameter modify if necessary.
9 y P ' —Turn ON the power again and confirm that alarm

* Selected value is outside the specified

is cleared.

2 [+ Defect in servo amplifier * Replace the servo amplifier.

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.

Alarm code E6H (Parameter Error 2)

. Cause
Status during alarm
1 2
Issued when control power supply is turned ON. \% \%
Issued after changing any of system parameters. \%

Corrective actions

Cause

Investigation and corrective actions

* Confirm the model number of servo amplifier.
* Selected values of system parameters and )
* Confirm selected values of system parameters and

actual hardware do not match .
Tl Improper assembly of system parameter correct if necessary.
p. P y y P —Turn ON the power again and confirm that alarm
settings. )
is cleared.

* Replace the servo amplifier.

2 [+ Defect in servo amplifier

Alarm code EDH (EEPROM Error (Sub CPU))

. Cause
Status during alarm
1 2
Occurred when control power supply is turned ON. Vv
(Absolute encoder combination)
Occurred while operating. v
After ‘save’ or ‘load’ command via CAN communication

Corrective actions

Cause
* Abnormality in control circuit of servo amplifier. * Replace the servo amplifier.

Investigation and corrective actions

2 |* Abnormality in control circuit of servo amplifier. * Replace the servo amplifier.
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8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code EEH (RAM Error)

Cause

Status during alarm

Occurred when write access via SDO.

Corrective actions

Cause

Investigation and corrective actions

* The parameter which is necessary to be cyclin
P y yeung Turn OFF the control power supply once.

1
of Control power supply was written via SDO.

Parameters that cause this alarm are as follows.
-Motor Parameter: Object 22E0h sub-index 01h-36h
-System Parameter: Object 22F0h-22FBh

-Polarity: Object 607Eh
-Position Factor: Object 6093h sub-index 01h, 02h

Alarm code EFH (DPRAM Initial Error)

Cause

1
V

Status during alarm

Occurred when control power supply is turned ON.

Corrective actions
Cause
* Abnormality in control circuit of servo -
- * Replace the servo amplifier.
amplifier.

Investigation and corrective actions
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8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code F1H (Task Process Error)

Cause
Status during alarm
1
Issued while operating. Y
Corrective actions
Cause Investigation and corrective actions

* Abnormality in control circuit of servo s
* Replace the servo amplifier

amplifier

Alarm code F2H (Initial Process Time-Out)

. Cause
Status during alarm
1 2
Issued when control power supply is turned ON. \%
Corrective actions
Cause Investigation and corrective actions

1 [ Defect in internal circuit of servo amplifier [|* Replace the servo amplifier.

* Confirm proper grounding of the amplifier.
2 |* Malfunction due to noise * Add ferrite core or similar countermeasures against
noise.
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8. Maintenance

[Trouble Shooting When Alarm Occurs]

Alarm code FCH (Task Synchronization Error)

Status during alarm

Cause

1 2

Occurred when control power supply is turned ON.

\Y

Occurred while operating.

Corrective actions

Cause

Investigation and corrective actions

1 | Abnormality in control circuit of servo amplifier

* Replace the servo amplifier.

* Task synchronization between control CPU and
communication (sub) CPU was slipped.

* Confirm proper grounding of the amplifier.
* Replace the servo amplifier.

Alarm code FDH (Communication

Initial Error)

Status during alarm

Cause

1

Issued when control power supply is turned ON.

\

Corrective actions

Cause

Investigation and corrective actions

* Setting of Node-ID is out of range.
* Setting of Bit Rate is not correct.

* Check the setting of CAN Node-ID
* . Check the setting of CAN Bit Rate

Alarm code FEH (Communication

Error)

CANopen Error Code 8180H (Bus Off detected by CAN controller)

Status during alarm

Cause

1 2

Occurred when control power supply is turned ON.

\

Occurred while CAN communication.

Corrective actions

Cause

Investigation and corrective actions

1 |* Abnormality in control circuit of servo amplifier

* Replace the servo amplifier.

* Malfunction in CAN Communication due to
cabling or noise

* Check the wiring of CAN Communication and repair any
abnormalities.

* Confirm proper grounding of the amplifier

* Attach ferrite core or similar countermeasures against
noise
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8. Maintenance

Alarm code FEH (Communication E
CANopen Error Code 8181H (Rx T

[Trouble Shooting When Alarm Occurs]

rror)
imeout detected)

Status during alarm

Occurred when control power supply is turned ON.

Occurred while CAN communication.

Cause

1 2
\

\Y Vv

Corrective actions

Cause

Investigation and corrective actions

* Timeout setting is too small against the message
sending cycle.

Check ‘Bus Break Error Detection Time (2121h)’

o

* Malfunction in CAN Communication due to
cabling or noise

o

Check the wiring of CAN Communication and repair any
abnormalities.

Confirm proper grounding of the amplifier

Attach ferrite core or similar countermeasures against
noise

Alarm code FEH (Communication Error)
CANopen Error Code 8182H (No Sync Message)

Cause

Status during alarm

1

Occurred while CAN communication.

\

Corrective actions

Cause

Investigation and corrective actions

1 [* One SYNC message missed

* Correct the setting of communication cycle

Alarm code FEH (Communication Error)
CANopen Error Code 8183H (Driver can not generate demand position any more)

Status during alarm

Cause

1

Occurred while CAN communication.

\

Corrective actions

Cause

Investigation and corrective actions

* Driver could not receive two consecutive RPDO
commands.

* Correct SYNC related system.
* Correct RPDO related system.
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8. Maintenance [Trouble Shooting When Alarm Occurs]

Alarm code FEH (Communication Error)
CANopen Error Code 8184H (Average SYNC message cycle is too small (-1%))

. Cause
Status during alarm
1
Occurred while CAN communication. \%
Corrective actions
Cause Investigation and corrective actions
* Average cycle time of SYNC message is too
ge oy . L 9 . |* Correct SYNC related system.

! small comparing to communication cycle period | Correct the setting of communication cycle period
(Object 1006h). 9 ycle period.

Alarm code FEH (Communication Error)
CANopen Error Code 8185H (Average SYNC message cycle is too big (+1%))

. Cause
Status during alarm
1
Occurred while CAN communication. \Y
Corrective actions
Cause Investigation and corrective actions

* Average cycle time of SYNC message is too bi
g. y L 9 . 9% Correct SYNC related system.
1 comparing to communication cycle period

(Object 1006h).

* Correct the setting of communication cycle period.

Alarm code FFH (Sub CPU Error)

. Cause
Status during alarm

1

Occurred when control power supply is turned ON. v

Occurred while drive operation.

Corrective actions

Cause Investigation and corrective actions
1 |* Abnormality in control circuit of servo amplifier. * Replace the servo amplifier.

Note) V means the cause number with high possibility.
(V) means the cause number with middle possibility.
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8. Maintenance [Inspection/Parts overhaul]

B Corrective Actions for Problems During Operation
@® For maintenance purposes, a daily inspection is typically sufficient.
Upon inspection, refer to the following description.

) Testing conditions
Inspection - - . . L
. ) During While Inspection Items Inspection Methods Solution if abnormal
location Time . .
operation | stopping
) o Check for excessive
Daily \% Vibration L
vibration.
Check if there is no Contact dealer/sales office.
) abnormal sound as
Daily \% Sound
compared to normal
sound.
Servo o ) Check for dirt and Clean with cloth or air.
Periodic \% Cleanliness
motor dust. - A1
Measure value of
Yearly Vv insulation
resistance .
Contact the dealer or sales office.
5000 )
Replacement of oil
hours \%
seal
- 2
Check for dust Clean with air.
Periodic \% Cleaning accumulated in the - 1
Servo .
n accessories.
amplifier
Check for loose
Yearly Vv Loose screws . Fasten the screws properly.
connections
absolute Regularl
e | 9 5 y Confirm  that  battery
A Vv Battery voltage | voltage is more than |Replace the battery.
back up
DC3.6V.
battery
Set the ambient temperature within
On Measure Ambient temperature . P
Temperature \% the limit.
demand temperature Motor frame temperature .
Check the load condition pattern.

2. This inspection and replacement period is when water- or oil-proof functions are required.
3. The life expectancy of the battery is approximately 2 years, when its power is OFF throughout the year. For
replacement, a lithium battery (ER3V: 3.6V, 1000mAh) manufactured by Toshiba Corp. is recommended.

n 1. While cleaning with air, confirm that there is no oil content and/or moisture in the air.

B Parts Overhaul

Parts may deteriorate over time. Perform periodic inspection for preventive maintenance.

Number of average

No. Part name
replacement years

Corrective measures / usage conditions

Replacement with new part is necessary.
1 Condenser for smoothing main circuit 5 Years Load ratio :Less than 50% of rated output current of amplifier
Usage condition: Average temp. 40°C year-round

Replacement with new part is necessary.

2 Cooling Fan motor 5 Years Usage condition: Average temp. 40°C year-round

3 Lithium battery for absolute encoder [ER3V] 3 Years Replacement with new part is necessary.
Electrolysis condenser (other than condenser Replacemen_t .With new part is necessary.

4 5 Years Usage condition: Average temp. 40°C year-round

for smoothing main circuit) Annual usage period is 4800 hours

5 Fuse 10 Years Replacement with new part is necessary.

1. Condenser for smoothing the main circuit
- If the servo amplifier is in use for more than 3 years, contact the dealer or sales office.
The capacity of the condenser for smoothing the main circuit is reduces due to the frequency of
motor output current and power ON/ OFF during usage, and it may cause damage.
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8. Maintenance [Inspection/Parts overhaul]

- When the condenser is used with an average 40°C through out the year, and exceeds more than
50% of the rated output current of servo amplifier, it is necessary to replace the condenser with a
new part every 5 years.

- When used in an application where the power turn ON/OFF is repeated more than 30 times a day,
consult our representatives.

2. Cooling Fan motor

+ The R-Series Amplifier is set corresponding to the degree of pollution specified in EN50178 or IEC 664-1.

As it is not dust proof or oil proof, use it in an environment above Pollution Degree 2 (i.e., Pollution
Degree 1,2).

+ R-Series servo amplifiers models RS1003, RS1J05 RS1102 (AC400V) RS1005 (AC400V) and
RS1010 (AC400V) have a built-in cooling fan; therefore be sure to maintain a space of 50mm on
the upper and lower side of the amplifier for airflow. Installation in a narrow space may cause
damage due to a reduction in the static pressure of the cooling fan and/or degradation of electronic
parts. Replacement is necessary if abnormal noise occurs, or oil or dust is observed on the parts.
Also, at an average temperature of 40°C year-round, the life expectancy is 5 years.

3. Lithium battery

+ The standard replacement period recommended by our company is the life expectancy of lithium
battery based on normal usage conditions. However, if there is high frequency of turning the power
ON/OFF, or the motor is not used for a long period, then the life of lithium battery is reduced. If the
battery power is less than 3.6 V during inspection, replace it with new one.

@ How to replace absolute encoder back-up battery

Turn ON the servo amplifier control power supply.

Prepare the replacement lithium battery. [SANYO model number : AL-00494635-01]
Open the servo amplifier front cover.

Remove the battery connector.

Take out the used lithium battery and put in the new replacement one (prepared at ).

Attach the connector in the right direction.

QO ®@ ©® ®© 0 0

Close the servo amplifier front cover.

HJ_ % E Battery connector

™
©je

Lithium battery

If the battery is replaced while the control power is OFF, multiple rotation counter (position data) of the absolute
encoder may be instable. When the amplifier control power is turned ON in this status, an alarm (battery error)
may be issued. For this, execute encoder clear and alarm reset to release the alarm status. Also, absolute
encoder position data may be instable. Check and adjust the relations between position data and machine

coordinate system.

ﬁD At SANYO DENKI, the overhauled servo amplifier is shipped with the same parameters as the

ones before overhauling. Be sure to confirm the parameters before use.
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[Servo amplifier]

9.Specifications

B General specifications
[AC200V input type]

Model number RS10010 RS10030 RS1000500
Control function CANopen interface
Control system IGBT PWM control  Sinusoidal drive
Three-phase AC200~230V+10, -15%, 50/60Hz+3Hz
= Main circuit Single phase AC200~230V+10, -15%, 50/60Hz+3Hz*2
Z | . Single phase AC100~115V+10, -15%, 50/60Hz+3Hz**
P Input power
?é_ Controlling S!ngle phase AC200~230V+10, -15%, 50/60Hz+3Hz ,
E circuit Single phase AC100~115V+10, -15%, 50/60Hz +3Hz*
) DC24V  +15%. -15%
% m | Ambient temperature ** 0~55°C
2 Storage temperature -20~+65°C
3 Operating / storage humidity Below 90%RH (no condensation)
g Elevation Below 2000 m from the sea level
w Vibration 0.5G Frequency range 10~55HZ Test for 2H in each direction X.Y.Z
™ | Shock 2G
Structure Built-in tray type power supply
Mass K 1.0 1.1 [ 2.3
g Incaseof | Speed control range*® 1:5000
g | control Frequency characteristics™’ | 600Hz(JL=JM)
specification
Over current, Current detection error, Overload, Regeneration error, Amplifier
overheating, External overheating, Over voltage, Main circuit low voltage, Main circuit
Protection functions open-phase, Control power supply error, Encoder error, Over speed, Speed control error,
Speed feedback error, Excessive position error, Position command pulse error, CPU
error, Built-in memory error, Battery error, Parameter error
LED display Status display, Monitor display, Alarm display, Parameter settings, Adjustment mode
Dynamic brake Built-in
w | Regeneration process Built-in
% Applied load inertia Within the applied load inertia of combined servo motor
5 | Monitor Speed monitor (VMON) | 2.0V+10% (at 1000min'1)
g" output Torque monitor (TMON) | 2.0V +10% (at 100%)
o Servo on, Alarm reset, Torque limit, Encoder clear, Forward rotation inhibition, Reverse
S Sequence input signal rotation inhibition, Command inhibition, External trip, Forced discharge, Emergency
@ stop, Change of control mode, Proportional control, Gain switch, Internal speed setting
Servo ready, Power ON, Servo ON, Holding brake timing, Within torque limit, Within
- speed limit, Low speed, velocity attainment, Matching speed, Zero speed, Command
Srlsnes L e azceptable, Status%f gain switc%, Speed loop proporti%na?l control StatL‘J)S, Control mode
switchover status, Forward OT, Reverse OT, Warning, Alarm code (3Bit)
Position output signal
(Pulse divisir())n) 9 N/8192 (N=1~8191), 1/N (N=1~64) or 2/N (N=3~64)

| * 1 Source Voltage should be within the specified range.|

AC200V Power input type
AC100V Power input type
Install a step-down transformer if power supply exceeds the specified power supply.

Specified power supply range AC170V~AC253V
Specified power supply range AC85V~AC127V

%2

AC200V single-phase input type corresponds only to RS1001/RS1003/RS1005.

*3

AC100V single-phase input type corresponds only to RS1001/RS1J03.

=

*5

Minimum rotational speed is determined as equivalent to the amplifier not stopping

When stored in the box, be sure that internal temperature does not exceed this range. |

for a load with maximum continuous torque.




[Servo amplifier]

9.Specifications

[AC400V input type]

Model number

RS10020 RS10050 RS10100

Control function

Speed control, torque control, or position control (Parameter change),CANopen I/F

Control system

IGBT PWM control  Sinusoidal drive

éJ'P Main circuit Three-phase AC380~480V+10, -15%, 50/60Hz+3Hz
5 | *"Input power
2 Controlling DC24V+10, -10%
= circuit
%’- m [ Ambient temperature e 0~55°C
= 3 Storage temperature -20~+65°C
3 | Operating / storage humidity Below 90%RH (no condensation)
3 Elevation Below 2000 m from the sea level
Y Vibration 0.5G Frequency range 10~55HZ Test for 2H in each direction X.Y.Z
™ | Shock 2G
Structure Built-in tray type power supply
Mass K 3.5 4.2 [ 8.5
€ | Incaseof | Speed control range *° 1:5000
g | contol Frequency characteristics*’ | 600Hz(JL=JM)
specification
Over current, Current detection error, Overload, Regeneration error, Amplifier
overheating, External overheating, Over voltage, Main circuit low voltage, Main circuit
w | Protection functions open-phase, Control power supply error, Encoder error, Over speed, Speed control error,
< Speed feedback error, Excessive position error, Position command pulse error, CPU
'g. error, Built-in memory error, Battery error, Parameter error
= [ LED display Status display, Monitor display, Alarm display, Parameter settings, Adjustment mode
2 | Dynamic brake Built-in
§' Regeneration process Built-in
@ | Applied load inertia Within the applied load inertia of combined servo motor
Monitor Speed monitor (VMON) | 2.0V +10% (at 1000min™")
output Torgue monitor (TMON) [ 2.0V+10% (at 100%)
Speed | command voltage DCi.2.0V '(at 1000min™ command, Forward motor rotation with positive command,
comm maximum input voltage +10V)
and Input impedance Approx. 10k Q
. | Torque | Command voltage DC+2.0V (at 100% torque, Forward motor rotation with positive command)
; Zc;gm Input impedance Approx. 10k Q
-é’ & | Torque limit input DC+2.0V +15% (at rated armature current)
% % Servo on, Alarm reset, Torque limit, Encoder clear, Forward rotation inhibition, Reverse
8 3 | Sequence input signal rotation inhibition, Command inhibition, External trip, Forced discharge, Emergency
55 stop, Change of control mode, Proportional control, Gain switch, Internal speed setting
> § Servo ready, Power ON, Servo ON, Holding brake timing, Within torque limit, Within
5 Sequence output signal speed limit, Low speed,. veIogty attainment, Matchmg speed, Zero speed, Command
5 = acceptable, Status of gain switch, Speed loop proportional control status, Control mode
S switchover status, Forward OT, Reverse OT, Warning, Alarm code (3Bit)
o f;jgg’zi‘\’/;ti‘;‘:f)s'gna' N/8192 (N=1~8191), 1/N (N=1~64) or 2/N (N=3~64)
? Positi Maximum input pulse | 5M pulse/second (Reverse rotation Forward rotation pulse, symbol + Pulse), 1.25M pulse/second (90°
; frequency phase difference Two phase pulse)
Q on Forward rotaion+Reverse rotation command pulse or symbol+Pulse string command or 90°phase
8 el Input pulse type difference Two phase sequence command
- mand e ctronic gear N/D (N=1~32767, D=1~32767) however, 1/32767 <N/D= 32767

Torque limit input

DC+2.0V +15% (at Rated armature current)

Sequence input signal

Servo ON, Warning reset, Torque limit, Clear encoder, Forward rotation inhibition,
Reverse rotation inhibition, Command inhibition, External trip, Forced discharge,
Emergency stop, Deviation Clear, Change of control mode, Proportional control, Gain
switch, Change of electronic gear, Position loop proportional control

uoneonoads 01U uonisod 104

Sequence output signal

Servo ready, Power ON, Servo ON, Holding brake timing, Within torque limit, Within
speed limit, Low speed, velocity attainment, Matching speed, Zero speed, Position
fixed, Near range, Command acceptable, Status of gain switch, Speed loop
proportional control status, Changed status of electronic gear, Changed control mode
status, Forward OT, Reverse OT, Warning, Alarm code (3 bit)

Position output signal
(Pulse division)

N/8192 (N=1~8191), 1/N (N=1~64) or 2/N (N=3~64)




9.Specifications [Servo amplifier]

@ Incoming current
[AC200V input Type]

Input e >ontrol circuit (Maximum value between Main circuit (Maximum value between 1.2
Amplifier model name h . X

voltage 1ms after input)*3 seconds after input)
RS10010

AC200V RS10003C1 40A(0O-P) 24A(0-P)*1
RS10050
RS100010 "

AC100V RS100300 20A(0-P) 12A(0-P)*2

|* 1 Incoming current value is the maximum value when AC230V is supplied.|

|* 2 Incoming current value is the maximum value when AC115V is supplied.|

|* 3 Use thermistor for incoming current prevention circuit of power supply control |
[For control power AC200V or AC100V input type. |

When power is turned ON again after disconnection, power supply on/disconnection is repeated for
short time, ambient temperature and temperature of thermistor is high, the incoming current

exceeding the above mentioned table may pass.

[AC400V input Type]

Input - Main circuit (Maximum value between 1.2
Amplifier model name .
voltage seconds after input)
RS10020
AC400V RS10J0500 23A(0-P)*1
RS101000

* 1 Incoming current value is the maximum value when AC480V is supplied.

@ Current leakage

Since “R series” Servo amplifier drives the motor by PWM control of IPM, electric current leakage of high
frequency flows through the floating capacity of motor winding, power cable or amplifier. Malfunction in
short circuit breaker and protective relay installed in power supply electric circuit may occur. Use the
inverter as electricity leakage breaker, which provides countermeasures for wrong operations.

Main circuit Model number Electric current leakage per motor
RS10010 0.5mA
AC200V RS10030 0.5 mA
RS10050 1.5 mA
RS10020 1.0 mA
AC400V RS10050 1.0 mA
RS10100 5.0 mA

= While using 2 or more motors, electric current leakage each motor is added.

- Tough-rubber sheath cable of 2mm is used as power line, in case of short system and long system of cable length,
value of above table should be selected as far as possible.

» The machine is grounded (type D(3rd type)) so that the dangerous voltage on the main part of a machine, operation

panel, etc. does not arise at the time of an emergency leakage.
* The value of current leaked is the measured value in ordinary leak checkers (Filter 700Hz).



9.Specifications

@ Calorific value

[AC200V.input Type]

[Servo amplifier]

Total calorific

Total calorific

Input Amplif!er Motor model VEl® of Serve Input Amplif!er Motor model VEle of Serve
voltage capacity number amplifier(W) voltage capacity number amplifier(W)
Q1AA04003D 11 Q1EA04003D 16
Q1AA04005D 15 Q1EA04005D 22
Q1AA04010D 18 Q1EA04010D 27
Q1AA06020D 24 Q2EA04006D 21
Q2AA04006D 12 Q2EA04010D 26
Q2AA04010D 19 RS1001A | Q2EA05005D 22
Q2EA05010D 31
AC100V R2EA04003F 16
Q2AA05005D 16 R2EA04005F 19
R2EA04008F 21
R2EA06010F 25
RSTL01A Q2AA05010D 19 Q1EA06020D 51
Q2AA05020D 26 RS10J03A Q2EA05020D 43
Q2AA07020D 32 Q2EA07020D 49
R2EA06020F Y
Q2AA07030D 32
R2AA04003F 11
R2AA04005F 13
R2AA04010F 15
R2AA06010F 16
AC200v R2AA06020F 24
R2AA08020F 25
Q1AA06040D 44
Q1AA07075D 66
Q2AA07040D 45
Q2AA07050D 62
RS1003A Q2AA08050D 55
Q2AA13050H 65
R2AA06040F 43
R2AA08040F 40
R2AA08075F 67
Q1AA10100D 47
Q1AA10150D 61
Q1AA12100D 47
Q2AA08075D 43
RS1005A Q2AA08100D 45
Q2AA10100H 50
Q2AA10150H 62
Q2AA13100H 58
Q2AA13150H 63
[AC400V.input Type]
Input Amplif!er Motor model \L?Ltf: g?g:rf\'/%
voltage capacity number amplifier(W)
Q2CA08050H 59
RS1002A Q2CA10100H 89
Q2CA13150H 71
Q2CA13200H 92
AC400v | RS1LIOSA Q2CA18350H 117
Q2CA18450H 185
RS10010A Q2CA22550H 253
Q2CA22700H 313

* Generation of heat built-in regeneration resistance is not included in the numerical value given in the table,
it is necessary to add it if needed.
- If external regeneration resistance is used, change the additional items of calorific value of external regeneration
resistance as per the place where it is installed.
+ Follow the installation method of the “clause 2. for installation”.




9.Specifications [Pulse output]

B Pulse output

Outputs 90 Phase difference two phase pulse (Phase A, Phase B) and Original pulse
(Phase Z) from CN 1-3~8

(Forward rotation)

Control of power supply Approx1s>

Phase A Indefinite

= <0

Phase B Indefinite E

Phase Z Indefinite

t
Phase B is advanced by 90 than Phase A

#0  After turning ON the system, the power supply is not fixed for about 1 sec.

#1  AbsoluThe encoder Pulse (Increment) output delays for about 250 ps.
Moreover 1 pulse is output for every change (once for 1rotation) of rotations for Phase Z.
(Does not decide position relation of Phase Z and Phase A & B. 1 pulse width is output based
on leading or trailing edge of Phase A or Phase B)

Ja)

When other than 1/1 are set as division ratio, Phase A and Phase B are divided but Phase Z

is output by original pulse width. In this case, does not set position relation of Phase Z and
Phase A & Phase B.



9.Specifications [Serial output]

W Serial output  (Battery backup method absolute encoder )
(Absolute encoder without battery )
(Absolute encoder for incremental system)
Encoder signal output (PS) format can be selected from 3 transmission methods.

Select from selection values of [GroupC 07 encoder signal output (PS) format].

The specifications are shown below.

Selection values
00:_Binary

Binary code output

Transmission method Asynchronous

Baud rate 9600bps

Transfer frame 8 frames (11 bit.” frame )
Transfer format Refer to page 9-7

Transmission error check

(1 bit ) even number parity

Transfer time

9.2ms (Typ,)

Transfer period

Approx.11ms Refer to page 9-11

Increase method

Increase during forward rotation

Selection value

ASC I I indecimal code

01:_Decimal output

Transmission method Asynchronous

Baud rate 9600bps

Transfer frame 16 frame (10 bit.” frame )

Transfer format

Refer to page 9-8

Transmission error check

(1 bit ) even number parity

Transfer time

16.7ms (Type.

Transfer period

Approx.40ms Refer to page 9-11

Increase method

Increase during forward rotation

Selection value
02:_Encoder_Signal

Encoder signal direct output

Transmission method

Asynchronous

Baud rate

2.5Mbps. 4.0Mbps

Transfer frame

3 or 4 frame (18 bit.” frame )

Transfer format

Refer to page 9-9

Transmission error check

(8 bit ) CRC error check

Transfer time

21.6usor28.8us (Typ.) 2.5Mbps
13.5uso0r18.0us (Typ.) 4.0Mbps

Transfer period

125 1 s Refer to page 9-11

Increase method

Increase when forward rotation

L@D Forward rotation means anticlockwise rotation as seen from motor shaft.

Moreover, if absolute value is increased up to maximum, minimum value becomes 0.



9.Specifications [Serial output]

@ Transfer format

[Selection value 00: Binary  Binary code output |

1 Structure of frame 1

————  Frame 1 (11bit) ————

N AN J
7 1 T
Start signal Position signal Address signal Parity stop
(1bit) (5bit) (3bit) signal signal
(1bit) ~ (1bit)
Structure of each frame
Start Address Parity Stop
signal Position signal signal signal signal
~1%frame [ 0 | [ DO [ D1 [ D2 [ D3 [ D4 | [0 ] oo ]| [o 1] | 1]
(LSB)
-2™frame [ 0 | | D5 | D6 [ D7 [ D8 [ DO | [1 |0 [0 | [o 1] | 1|
-3%frame [ 0 | [D10 [ D11 [ D12 [ D13 [D14| [0 [ 1[0 | [o 1] | 1]
4" frame | 0 | | D15 | D16 |o/D17]op18lop19] [1 [ 1 [ o | [o 1] | 1]
5" frame | 0 | [o/D20]0/D21]0/D22[0/D23]0/D24] [0 [0 [ 1 | [o 1] [ 1]
-6"frame | 0 | |o/D25]0/D26] D27 [o/D28]oD29| [ 1 [ o [ 1| [o 1] [ 1]
7" frame | 0 | [o/D30[o/D31]oD32] 0 [ o | [o [ 1 [ 1] o 1] | 1]
(MSB) (MSB)
-8"frame [0 [ | 0 | o [ o | o [ o |[1]1[1]]os1]]|1]
For PA035C
- - - Absolute value of 1 rotation
D17~D32 - Absolute value of many rotations
For RA062C
- - - Absolute value of 1 rotation
D17~D30| - - - Absolute value of many rotations
For PA035S
-+ - Absolute value of 1 rotation



9.Specifications [Serial output]

|Se|ection value 01:_Decimal ASC I I indecimal code output

Structure of Frame 1
——— Frame 1 (10bit) —

0 |DO| D1 (D2 | D3| D4 | D5 | D6 | 01 1

N J
1 1 T
Start signal Position signal Parity Stop
(1bit) (7bit) signalsignal
(1bit) (1bit)
Structure of each Frame
Frame —
o Transmission character Data contents
1 “P" (ASCII code 50H) Indicates that transmission

data is position data

“+"(ASCII code 2BH) Symbol of rTéL::;ple rotations

“0”(ASCII code 30H)
Highest rank

Multiple rotations data
0000~8191 (5 digits)

Lowest rank
“.”(ASCII code 2CH) End characters
“0”(ASCII code 30H)

Highest rank

Absolute value data in 1

olalnlaIn|2|S|o|wNo|o|swl N

rotation
000000~131071 (7digits)
Lowest rank
“CR”(ASCII code ODH) Carriage return
For PAO35C 1 rotation data : 000000~131071
Multiple rotation data : 00000~65535
For RA062C 1 rotation data : 000000~131071
Multiple rotation data : 00000~ 16383
For PAO35S 1 rotation data : 000000~131071



9.Specifications [Serial output]

|Se|ection value 02: Encoder_Signal Encoder signal direct outpud

Structure of Frame 1

3~4 frames
IF DFO DF1 DF2
Information field Data field 0 Data field 1 Data field 2
Frame structure
Information field (IF)
e Frame 1 (18bit) N
ccC|CcCc|cCc|cc|ce ES | ES | ES | ES
0 0 0 1 0 0 0 0 1
0 1 2 3 4 0 1 2 3
N J N J
i 7 T
Start ) ) Stop
. Sink code  Encoder address Command code Fixed  Encoder status .
signal signal
(1bit) (3bit) (3bit) (5bit) (1bit) (4bit) (1bit)
001fixed 000 fixed

Command code CC [4:0]

CC[4:0] Command contents

00000 Absolute full data request

00011 Encoder status request

01000 Status clear request

01010 Status+data clear request with multiple rotations Note)

Note) PA035S doesn't have this command.

Encoder status ES [3:0]
ES[3:0] Status contents

PA035C | Accessing encoder, accessing memory in the encoder

ESO RA062C | Memory operation in the encoder

PA035S | Accessing encoder, accessing memory in the encoder
PAO35C | Battery warning

ES1 RA062C | “0” fixed

PA035S | “0” fixed

PAO35C | Encoder overheat, abnormal memory, overspeed

ES2 RA062C | Encoder overheat, abnormal memory, overspeed, abnormal encoder

PAQ035S | Encoder overheat, abnormal memory, overspeed

PAO35C | Battery alarm, single / multiple rotations counter error / single rotation counter error

ES3 RA062C | Multiple rotations counter error

PAO035S | single rotation counter error
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9.Specifications [Serial output]
Data field (DFO~DF2)

Frame_1 (18bit)

r A
Dn |Dn |Dn |{Dn |Dn|Dn |Dn|{Dn|Dn|Dn|Dn|Dn|Dnj|Dnj|DnjDn
0 0 1 2 3 4 5 6 7 8 9 |10 |11 ]12 13|14 | 15 !
N J
1 i
Start Data field Stop
signal (LSB fast) signal

(1bit) (15bit) (1bit)

Compeatibility table of command and data

Command Data Frame
CCJ[4:0] DF0 DOQ[0:15] DF1 D1[0:15] DF2 D2[0:15] length
D2[0:7]=ABS[32:39]
00000 DO0[0:15]=ABS[0:15] D1[0:15]=ABS[16:31] 4 frames

D2[8:15]=CRC[0:7]

00011
D1[0:7]="00000000”
01000 DO0[0:15]=ALM[0:15] - 3 frames
D2[8:15]=CRC[0:7]
01010 Note)

Note) PA035S doesn't have this command.

CRC [0:7] CRC generator polynomial P(x) =X3+X*+X3+X?+1
Applicable range is other than start bit and stop bit of each frame

ALM [0:15] The contents differ as per the types of Encoder.

Check Encoder specifications for details.
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9.Specifications [Serial output]

@ Transfer period

ISelection value 00: Binary  Binary code output]

Serial transfer

Power supply Approx. 1s

control e
| Approximately 11 ms
'\

Serial output

PS. PS @y
Indefinite H™ [1]2|3]4[5]6]|7]8 112]13[4)15([6]7]8

N

Frame 1 Frame 2 Frame 3 | Frame 4 | Frame 5 Frame 6 Frame 7 Frame 8

%‘ Approx. 1.1 ms

Approximately9.2ms

iSelection value 01: Decimal ASCII in decimal code output|

Serial transfer

Power supply Approx. 1s

control |je&<—
| Approximately 40 ms |
Serial output [ |
PS. PS
“H” SRR ERE 1
Indefinite 1 2 3 4 5 6 7 8 9
0 1 2 3 4 5 6

S

Frame [Frame |Frame |Frame | Frame|Frame |Frame|Frame |Frame|Frame |Frame|Frame|Frame|Frame|Frame|Frame

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Approx.1.04ms

Approximately 16.7 ms

|Se|ection value 02: Encoder_Signal Encoder signal direct outpud

IF DFO | DF1 | DF2 IF DFO | DF1 | DF2

»
g

&

216usor13.5us

- 288usor18us

<

125us .

9  Power supply control is not fixed for 1s after booting.

Communication may not necessarily start from the first frame after 1s.
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9.Specifications [Serial output]

M Serial output [Wire-saving Incremental encoder]

While using incremental encoder, output actual position monitor value, irrespective of setting

value of parameter Group C 07 encoder signal output (PS) format.

When using wire-saving incremental encoder
Selection value : invalid

Transmission method Asynchronous

Baud rate 9600bps

Number of transferred 8 frames (11bit/frame)

frames

Transfer format Chart below

Transmission error check (1bit) Even number parity
Transfer time 9.2ms(Type.)

Transfer period Apprx.11ms Refer to page9-13
Increasing direction Increasing at normal rotation

,@D Normal rotation means anticlockwise one as seen from motor shaft axis.

Absolute value will be minimum value (0) if it increases to maximum.

@ Transfer format

Structure of Frame 1

———————  Frame 1(11bit) ——

N N J
7 T T
Start signal Signal position Address signal Parity Stop
(1bit) (5bit) (3bit) Signal Signal

(1bit) ~ (1bit)

Structure of each frame

Start Address Parity  Stop
Signal Signal position Signal Signal Signal
-Frame1 [0 | [ Do [ b1 [ D2 [ D3 [ D4 |[o]o]o] [o1] [ 1]
(LSB)
Frame2 [0 | | D5 | D6 | D7 [ D8 [ D9 | [1 [0 ] o | o 1] | 1]
-Frame3 [0 | [p1o| D11 [ p12 |13 |14 | [o |1 ]o] [o1] [ 1]
-Frame4 |0 | [D15|p16 D17 | D18 D19 | [ 1 [ 1] o] [o1] [ 1]
-Frame5 | 0 | [ D20 [ D21 [ D22 [ D23 [ D24 | [0 |0 | 1] [o 1] [ 1]
-Frame6 | 0 | [ D25 | D26 [ D27 [ D28 [ D29 | [ 1 [ o [ 1] [o1] [ 1]
Frame7 [0 | [D30[D31| o [ o [ o [[of1]1] o] ][ 1]
(MSB)
‘Frame8 [0 || o [ o | o [ o | o |[1]1]1][o]]|1]
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9.Specifications [Serial output]

@® Transfer period

Power supply
control fe=—#pprox1s
| Approximately 11 ms -
= |

Serial output
|ndeﬁnne/|“H”12345678 112[3|4|5]|6|7]8

PS. PS \

Frame 1 Frame2 | Frame 3 | Frame 4 | Frame 5 Frame 6 Frame 7 Frame 8

Approx. 1.1 ms

Approx. 9.2 ms
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9.Specifications [Servo motor]

B Servo motor general specifications

Series Name Q1 Q2 R2
Time Rating Continuous

Insulation T F
Classification ype

D'e'e‘\:}gﬁazt;e”gth AC1500/3000V 1 minute (AC200V / AC400V Input type)
ansulation DC500V/1000V, more than 10MQ (AC200V /AC400V Input type)
esistance
Fully closed, Auto cooling
IP67 IP67 IP67
(However, Q1[JA04,06 and (However, Q2[JA04 is IP40) (Excluding shaft passages
07 is IP40) and cable ends)

Protection Method

It conforms to IP67 by using a
waterproof connector, conduit,
shell, clamp, etc.

Sealing Sealed(except Q10A04,06,07) Sealing (Except Q20A04) Not sealed (Optional)
Ambient 0 ~ +40°C
Temperature
Storage 20 ~ +65°C
Temperature
Ambient Humidity 20 ~ 90% (Without condensation)
Vibration
Classification V15
Coating Color Munsell N1.5 equivalent
Excitation Method Permanent-magnet type
Installation Mehod Flange mounting

B Rotation Direction Specifications

@® When a command to increase the position command is entered, the servo motor rotates in a counterclockwise
direction from the load side

@ Encoder Signal Phases

Incremental encoder

<Normal rotation> Phase A —l_l—l_
90°

Phase B
Phase Z |

1

t
Phase B is ahead of Phase A by 90°.
) Phase A
<Reverse rotation>
90°
Phase B
Phase Z |
Phase B is behind Phase A by 90°. t

When the Z-Phase is high, both A- and B- Phases cross the low level, once every revolution.

Absolute encoder
Normal (forward) rotation: Position data incremental output
Reverse rotation: Position data decreased output
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9.Specifications

[Servo motor]

B Mechanical specifications
@ Vibration Resistance

Install the servo motor in a horizontal direction (as shown in the following figure), so that when vibration
is applied in any 3 directions (up/down, back/forward, left/right) it can withstand the vibration

acceleration up to 24.5m/s’.

Backward/

Left/right

forward _>

Horizontal

direction

@® Shock Resistance

Install the shaft of the servo motor in a horizontal direction (as shown in the following figure). It should
withstand shock acceleration up to 98 m/s? (when shocks are applied in an Up/down direction) for 2 rotations.
However, since a precision detector is fixed to the counter-load side of the motor, any shock applied to the
shaft may cause damage the detector; therefore, do not subject the shaft to shock under any circumstances.

o

down

—

i o —
Horizontal
direction —

@® Working accuracy

The following table shows the accuracy of the servo motor output shaft and precision (Total Indicator Reading) of the parts

surrounding the shaft.

Perpendicularity of the
flange face to output shaft
M(v)

0.07 (Below[186)

0.08 (Above[1100)

Items *1T.ILR. Reference Figure
Vibrations of output shaft terminal « 0.02
Ec_:centrlcny of the external 0.06 (Below[186) @j
diameter of the flange on @
output shaft M (3) 0.08 (Above[ 1100)

*1 T.I.R (Total Indicator Reading)
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[Mechanical specifications of servo motor]

9.Specifications

@ Vibration Classification
The vibration classification of the servo motor is V15 or less, at the maximum rotation speed for a single servo motor unit, and

is measured in the manner pictured below.

Vibration
measurement position

v

—
|

@ Mechanical Strength

The output strength of the servo motor can withstand instantaneous maximum torque.

@® Oil seal

A Type S oil seal (as described in the following table) is fixed to the output shaft of the servo motor. This oil
seal is produced by NOK Corporation; please contact your dealer or sales representative for replacement of

the oil seal.

[AC200V input type]

Oil Seal type Qil Seal type
Servo Motor Model (Type S) Servo Motor Model (Type S)
Q10A040000 Q2AA130000 AC1677E1
Q10A060000 N/A Q2AA180000 AC2368E0
Q1AA070000 Q2AA1855000 AC2651A8
Q1AA100000 AC1306E0 Q2AA1875000
Q1AA120000 AC1677E1 Q2AA220000 AC2368E0
Q1AA130000 AC1677E1 Q2AA225500] AC3152E0
Q1AA1845000 AC2368E0 Q2AA2270000
Q1AA1875000 AC2651A8 Q2AA2211KO AC3152E0
Q20A040000 N/A Q2AA2215K
Q20A050000 AC0382A0 R200A040000
N/A
Q20A070000 AC0B87A0 R20A060000 (Optional)
Q2AA080000 AC0875A0 R2AA080000
Q2AA100000 AC1306E0
[AC400V input type]
Oil Seal type Oil Seal type
Servo Motor Model (Type S) Servo Motor Model (Type S)

Q2CA080500] AC0875A0 Q2CA18350001 AC2368E0

Q2CA1010000 AC1306E0 Q2CA1845007 AC2651A8

Q2CA131500 AC1677E1 Q2CA2255000 AC3152E0

Q2CA1320000 AC1677E1 Q2CA22700001 AC3152E0




9.Specifications  [Mechanical specifications of servo motor]

@® Degree of decrease rating : R2AA Motor fixed oil seal and brake

About oil seal and brake fixed, considering of a rise in heat, continuous zone should apply the following
degree of decrease rating.

QOil
seal no_n-ﬁxed fixed oil seal Decr.ease Servo Motor Model 04010F | 08040F
Brake oil seal rating 1 R2AA
. No decrease decrease degree of
with no brake rating rating 2 decrease rating % %
with brake decrease decrease
rating 1 rating 2

Decrease | Servo Motor Model

rating 2 R2AA 04005F | 04010F | 06040F | 08075F

degree of

decrease rating % 90 85 80 90
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9.Specifications [Holding brake specifications]

B Holding brake specifications

An optional holding brake is available for each motor. Since this brake is used for holding, it cannot be
used for braking, except for an emergency. Turn brake excitation ON or OFF by using the holding

brake timing signal output. When using this signal, set the command for brake release time to Omin™

! for the servo amplifier.
To externally control the holding brake, a response time (as shown in the following table) is required.
When using a motor with a brake, determine a time sequence that takes this delay time into account.

[AC200V input type]

P Braking delay time
Model Sl fr'ﬁtlon eI Release time msec ?nsec Y
.m - -
Varistor Diode
Q1AA04003D 0.098
Q1AA04005D 0.157 25 15 100
Q1AA04010D 0.320
Q1AA06020D 0.637
Q1AA06040D 1.274 30 20 120
Q1AAQ07075D 2.38 40 20 200
Q1AA10100D 3.92 40 30 120
Q1AA10150D 7.84
Q1 Q1AA10200D 7.84 100 30 140
Q1AA10250D 9.80 100 30 140
Q1AA12100D 3.92 100 30 140
Q1AA12200D 7.84 100 30 140
Q1AA12300D 11.8 100 30 140
Q1AA13400D 19.6
Q1AA13500D 19.6 120 %0 150
Q1AA18450M 32.0 150 40 250
Q1AA18750H 54.9 300 140 400
Q2AA04006D 0.191
Q2AA04010D 0.319 25 15 100
Q2AA05005D 0.167
Q2AA05010D 0.353 15 10 100
Q2AA05020D 0.353
Q2AA07020D 0.69
Q2AA07030D 0.98 25 15 100
Q2AA07040D 1.372
Q2AA07050D 1.85 30 20 200
Q2AA08050D 1.96
Q2AA08075D 2.94 30 20 200
Q2AA08100D 2.94
Q2AA10100H 3.92 40 30 120
Q2AA10150H 7.84 100 30 140
Q2AA13050H 3.50 40 30 120
Q2 Q2AA13100H 9.0 70 30 130
Q2AA13150H 9.0
Q2AA13200H 12.0 100 30 140
Q2AA18200H 12.0 100 30 140
Q2AA18350H 32.0 120 40 150
Q2AA18450H 32.0 150 40 250
Q2AA18550R
Q2AA18550H 54.9 300 140 400
Q2AA18750L
Q2AA22250H 32.0 300 140 400
Q2AA22350H 32.0 300 140 400
Q2AA22450H 32.0 300 140 400
Q2AA22550B 90.0 300 140 400
Q2AA22700S
Q2AA2211KV 90.0 300 140 400
Q2AA2215KV
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9.Specifications [Holding brake specifications]

P Braking delay time
Model Static fr|'c\:lt|on e Release time msec £;]nsec Y
.m - -
Varistor Diode
Q1EA04003D 0.098
Qi Q1EA04005D 0.157 25 15 100
Q1EA04010D 0.32
Q1EA06020D 0.637 30 20 120
Q2EA04006D 0.191
Q2EA04010D 0.319 25 15 100
Q2 Q2EA05005D 0.167
Q2EA05010D 0.353 15 10 100
Q2EA05020D 0.353
Q2EA07020D 0.69 25 15 100
R2AA04003F 0.32
R2AA04005F 0.32 25 15 100
R2AA04010F 0.32
R2AA06010F 0.36
R2AA06020F 1.37 30 20 120
R2AA08020F 2.55 40 20 200
R2 ROAAGBO40F F5s " " -~
R2AA08075F 2.55 40 20 200
R2EA04003F 0.32
R2EA04005F 0.32
R2EA04008F 0.32 gg ;g 128
R2EA06010F 0.36
R2EA06020F 1.37

[AC400V input type]

Static friction torque E7ELING B E e

Model N.m Release time msec msec
Varistor Diode
Q2CA08050H 1.96 30 20 200
Q2CA10100H 3.92 40 30 120
Q2CA13150H 9.0 100 30 140
Q2CA13200H 12.0 100 30 140
e Q2CA18350H 32.0 300 140 400
Q2CA18450H 32.0 300 140 400
Q2CA22550H 90.0 300 140 400
Q2CA22700H 90.0 300 140 400
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9.Specifications [Holding brake specifications]

Brake operating time is measured in the following circuit.

%\ — Varister - - - —

100VAC — ! !

60Hz §H O O7— |
|

| |

E DC : (' Brake ):

| |

[ | |

¥ O O+ l

Exciting EDC
voltage ‘ |
| |
| )
Bxciing /™ jf JL
current 100% ! : i : 100%
\ \
Holding - l
torque L L
<>
Brake release time Braking deley time

The brake release time and braking delay time refer to those mentioned in the above tables. The brake
release time is the same for both the varistor and diode.
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Materials Selection Details [Time of Acceleration and
Deceleration/Permitted Repetion]

B Time of Acceleration and Deceleration

@® The motor's acceleration time (t ;) and deceleration time (t ,) when under a constant load is calculated by
following method.
IAcceleration time : t,= (Jy+J.) * (21760 ){(No-N; )/ (Tp-T )} | 8]

Deceleration time : t,= (Jy+J.) *© (21760 ){(No-N¢ )/ (Tp- T )} | 18]

£ These expressions are for the rated speed values, but exclude the viscous torque and friction

torque of the motor.

t.: Acceleration time(S) Tp: Instantaneous maximum stall torque (N - m)
t.: Deceleration time(S) T.: Load torque(N-m)

Ju: Motor inertia(kg-m?)

Ji: Load inertia(kg- m?)

N4, No: Rotational speed of motor(min'1)

N,

—
D
S, A

#9 When determining t ; and t p, it is recommended to do so by calculating the load margin and decreasing

the instantaneous maximum instant stall torque value (TP) to 80%.

B Permitted repetitions
@® There are separate limitations on repetitive operations for both the servo motor and servo amplifier, and

the conditions of both must be fulfilled simultaneously.

Permitted repetitions for the servo amplifier

When START / STOP sequences are repeated frequently, confirm in advance that they are within
the allowed range. Allowed repetitions differ depending on the type, capacity, load inertia,
adjustable-speed current value and motor rotation speed of the motor in use. If the load inertia =
motor inertia x m times, and when the permitted START / STOP repetitions (up until the maximum
rotation speed) exceed % times/min, contact your dealer or sales office for assistance, as
precise calculation of effective torque and regenerating power is critical.

Permitted repetitions for the motor
Permitted START / STOP repetitions differ according to the motor’s usage conditions, such as the

load condition and time of operation.
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Materials Selection Details [Permitted Repetition]

B When continuous-speed status and motor stop status is repeated
@ In operating conditions such as those shown below, and the motor should be used at a frequency in witch

its effective torque is less than the rated torque (TR).

Servo Motor Torque T ‘ — Time
‘ e T
—i ts f— To
e |

7N
s
g

Servo Motor Rotating Velocity

— Time

If the operating cycle is considered as ‘t’, the usable range can be determined as follows:

> Ta’ta + T|_2 ts + Tb%tb Ta : Acceleration torque
t = s] Tb : Deceleration torque
TR2 T, : Load torque

Trms : Efective torque
Tr : Rated torque

When cycle time (t) is predetermined, Ta,Tb, t 5, t, appropriate in the above formula are required.

@] When actually determining the system drive mode, it is recommended to calculate the load margin and suppress it to Trms = 0.7TR

B When the motor repeats acceleration, deceleration, and stop status

@ For the operating status shown below, the value of permitted repetitions n (times/min) is displayed by following equation.

\ L

P
Servo Motor Torque L .

/|\ — Time

‘ _]-/P

t
‘ N
Servo Motor Rotating Velocity \I, - Time
1 T,2—T,2
=2. 86 xXx102x x = L xT_,2
" N(J,,+J ) T.° R

[times/min]

Tr: Rated torque
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Materials Selection Details [permitted Repetition/Loading Precaution]

HBWhen the motor repeats acceleration, constant speed operation, and deceleration status

@ For the operating status shown below, the value of permitted repetitions ‘n’ (times/min) is displayed by

following equation.

T
Servo Motor Torque T
T — Time
‘ T
‘ N
Servo Motor \|/ .
Rotating Velocity ‘ — Time
1 T,2—T,°2 , ,
=2. 86x102x x R L [times/min]
" N(J,+J ) T,

B Loading Precautions
@ Negative load
The servo amplifier cannot perform continuous operations by negative load from the servo motor
for more than several seconds.
When using the amplifier with a negative load, contact your dealer or sales representative.
Downward motor drive (when there is no counter weight.)

When usinglike a generator, such as the wind-out spindle of a winder.

@® Load Inertia (J.)
When the servo amplifier is used with a load inertia exceeding the allowable load intertia calculated in
terms of the motor shaft, a main circuit power overvoltage detection or regenerative error function may
be issued at the time of deceleration.
The following measures must be taken in this case. For more details, please consult with your

dealer or sales representative.

Reduce the torque limit
Extend the acceleration and deceleration time (Slow down)
Reduce the maximum motor speed

Install an external regenerative resistor
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Materials Selection Details [Dynamic brake]

B Slowing down the revolution angle by the dynamic brake

@® Slowing down the revolution angle by the dynamic brake is as follows:

I
N: Motor speed (min ™)
Speed N l1: Slow-down revolution angle (rad) by amplifier
internal process time t p.
| I,: Slow-down revolution angle (rad) by on dynamic
2 brake operation
tp: Delay time from signal display to operation start (s)
(Depending on amplifier capacity; Refer to following)
to Time
[AC200V input type] [AC400V input type]
Servo Amplifier . Servo Amplifier .
Model Name Delay Time t, (S) Model Name Delay Time t (S)
RS1001 10x10° RS1002 10x10°
O=L/AN/E
RS1003 3 3
O=L/AN/E 10x10 RS10105 10x10
RST005 10x10° RS1010 10x10°
O=A/L

[Standard formula] When load torque (T.) is considered as zero.

+ 1

1 2

27N -t
=205t (UM+JL) x (aN+BN?)

I: Integrated slow-down rotation angle (rad)

Jm: Motor inertia (kg-m?)

Jv: Load inertia (Motor axis conversion) (kg-mz) .

a - B : Refer to the constant table of the dynamic brake
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Materials Selection Details [Dynamic brake]

B Instantaneous tolerance of dynamic brake
@ If the load inertia (J.) substantially exceeds the applicable load inertia, abnormal heat can be generated

due to dynamic brake resistance. Take precautions against situations such as an overheat alarm or the
failure of dynamic break resistance, and consult your dealer or sales representative if such a situation
occurs.

The energy (Erp) consumed by dynamic brake resistance in 1 dynamic brake operation is as follows:

T 2
N)—IXTL}

E .5 {1 (J.,+J,) (2
= X X
RD Rp+2.5 2 M L 60

R¢ : Motor phase winding resistance ()

Juw :  Motor inertia (kg./m?)
J. : Load inertia (Motor shaft conversion) (kg/m?)
N : Number of motor rotations (min '1) in feed rate V
I : Integrated slow-down rotating angle (rad)
TL : Load torque (N/m)
# Dynamic brake resistance may fail if the energy E ;,consumed by dynamic brake resistance
during dynamic brake operation exceeds the energy shown in the following table. Consult

with the dealer or sales representative if such a situation is anticipated.

[AC200V input type] [AC400V input type]
Amplifier Model Name Erp (J) Amplifier Model Name Erp (J)

RS10101 360 RS1002 1100
O=L/A/N/E

RS10103 360 RS1005 2100
[O=L/A/N/E

RST0S 1800 RS1010 19000

O=A/L

mAllowable frequency of dynamic brake
@®The allowable frequency (main circuit power ON/OFF) of the dynamic brake is less than 10
rotations per hour and 50 rotations per day under the conditions of maximum speed. However

the load inertia is within the applicable one.

In basic terms, operation of the dynamic brake in six-minute intervals between two operations is
permissable at maximum speed, but if the brake is to be operated with greater frequency, the
motor speed must be reduced.

Use the following ratio to determine allowable frequency:
6 min
(Number of rated rotations/ maximum number of rotations for usage) 2
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Materials Selection Details [Dynamic brake]

B Dynamic brake constant table.
[AC200V input type]

é?prgg:g Motor model number a B Jukg-m?)
Q1AA04003D 204 92.0x10" 0.01x107
Q1AA04005D 130 34.3x10” 0.0134x10™
Q1AA04010D 53 35.0x10° 0.0233x107
Q1AA06020D 13 32x10° 0.141x107
Q2AA04006D 87.8 25.6%10" 0.057x10”
Q2AA04010D 55.2 8.4x10” 0.086x10
Q2AA05005D 132 10.7x107 0.067x10™
RS1AO1 Q2AA05010D 452 7.93x10° 0.13x107
RS1LO1 Q2AA05020D 19.0 46.9x10” 0.25x10*
Q2AA07020D 25.9 11.7x107 0.38x107
Q2AA07030D 11.0 13.9x10" 0.45x10™
R2AA04003F 227 4.29x10° 0.0247x10™
R2AA04005F 119 2.96x10° 0.0376x10™
R2AA04010F 412 1.56x10° 0.0627x10™
R2AA06010F 32.6 5.04x10° 0.117x10™
R2AA06020F 14.5 2.46x10° 0.219x10™
R2AA08020F 11.3 1.13x10° 0.52x10™
Q1AA06040D 9.13 13.1x10" 0.247x107
Q1AA07050D 5.24 7.75x10° 0.636x10™
Q2AA07040D 10.2 7.08x10° 0.75%10"
S1A03 Q2AA07050D 10.6 3.84x10° 0.85%107
;A1ﬁ03 Q2AA08050D 7.71 4.51x10” 1.30x10*
Q2AA13050H 5.34 6.99x10" 2.80x107
R2AA06040F 8.82 1.00x10° 0.412x10°
R2AA08040F 6.91 4.25x10° 1.04x107
R2AA08075F 5.84 9.10x10° 1.82x107
Q1AA10100D 6.50 6.89x10" 1.29x107
Q1AA10150D 3.95 3.60x10° 1.61x10”
Q2AA08075D 9.23 1.71x10° 2.07x107
RS1A05 Q2AA08100D 5.30 1.62x107 2.7x107
RS1L05 Q2AA10100H 2.78 1.50x10" 5.4x107
Q2AA10150H 2.03 0.92x10" 8.0x10™
Q2AA13100H 2.81 3.35x10° 5.40x10"
Q2AA13150H 1.79 2.33x10" 7.94x107
[AC100V input type]
é;npﬂg:g Motor model number @ B Julkg-m?)
Q1EA04003D 276 68.1x107 0.01x10"
Q1EA04005D 205 39.7x10° 0.0134x107
Q1EA04010D 82.3 26.1x10" 0.0233x10™
Q2EA04006D 129 7.40x10° 0.057x10~
RS1E01 Q2EA04010D 72.5 4.91x10" 0.086x10™
RS1NO1 Q2EA05005D 212 3.48x107 0.067x10™
Q2EA05010D 71.6 2.55x10° 0.13x10™
R2EA04003F 305 3.19x10° 0.0247x107
R2EA04005F 171 2.06x10° 0.0376x10™
R2EA04008F 69.7 1.06x10° 0.0627x10™
R2EA06010F 59.1 2.84x10° 0.117x107
Q1EA06020D 56.3 9.57x107 0.141x10™
RS1E03 Q2EA05020D 46.4 0.99x10" 0.25x107
RS1NO3 Q2EA07020D 57.0 5.22x10° 0.38x107
R2EA06020F 38.8 9.10x10° 0.219x10”

[AC400V input type]

Amplifier

. 2
capacity Motor model number o B Ju(kg-m?)
Q2CA08050H 1.8 7.41x10° 1.84x10™
RS1C02 Q2CA10100H 0.68 5.40x10° 5.40x107
Q2CA13150H 0.41 9.03x10" 8.80x10™
RS1CO05 Q2CA13200H 0.40 5.03x10° 11.8x10™
Q2CA18350H 0.32 1.57x10° 37.9x10”
SRR Q2CA18450H 0.30 1.16x107 46.5><1O"4
RS1NO3 Q2CA22550H 0.24 0.77x10" 114.0407
Q2CA22700H 0.24 0.19x10" 185.0x10

ﬁn The values for « and [ are based on an assumed resistance value of the power line of 0 Q.
If the combination with an amplifier is different than those shown above, consult your dealer or sales
office.
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Materials Selection Details
B Regeneration Process
@ The regeneration capacity of the servo amplifier depends on the allowable power of the

[Regeneration Process]

regenerative resistor.  When using the servo amplifier with built-in regeneration resistor, be sure

to calculate regeneration resistance PM and confirm that [PM<PRI (the allowable power for the]

built-in regeneration resistor) is fulfilled.

When regeneration power PM exceeds the permitted power (PRI) of the built-in regeneration

resistor, you can operate by conducting regeneration restance (PM) caluculation, confirming

that PM<PRO (the maximum allowable power of the exterior regeneration resistor) is fulfilled, and

connecting the opional external regeneration resistor
[AC200V input type]

Regeneration Regeneration
Built-in regeneration resistor External regeneration resistor Contact us in case below
resistor is available [PRI] connecting | resistor is available [PRO] connecting

number number
RS1001 PM= 2W and below I PM=220Wand below Refer to PM=220W and up
RS10103 PM= 5W and below I PM=220Wand below | Materials’ PM=220W and up

page 11
RS10105 PM= 20W and below I PM=500Wand below PM=500Wand up

[AC400V input type]

Regeneration
External regeneration resistor Contact us in case
resistor is available [PRO]{ connecting below
number
RS1002 PM=220Wand below Refer to PM=220W and up
RS10105 PM=220Wand below “Materials” PM=220W and up
RS1010 PM=550Wand below page 11 PM=500Wand up

) If using the bult-in regeneration resistor, please specify the model number of the

lamplifier with bult-in regeneration resistor] in reference to “Section 1: Prior to Use — Servo Amplifier
Model Number”
If using the exterior regeneration resistor, please specify the model number of the

lamplifier without bult-in regeneration resistor].

& When regeneration power PM exceeds the maximum permitted power (PRO) of the external

regeneration resistor, reconsider the acceleration constant, load inertia, etc.

@ Resistance Value of Servo Amplifier Built-in Regeneration Resistor
AC200V input type

AC400V input type

Model Number of Servo Resistance Value of Model Number of Resistance Value of
Amplifier with Built-in Built-in Regeneration s Amolifi external regeneration
. . Resistor ervo Ampiitier Resistor
Regeneration Resistor
RS1001AL/U 100Q RS1002AL/U 100Q
RS1003AL/U 50Q RS1005AL/U 50Q
RS1010AL/U 17Q RS1010AL/U 20Q
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Materials Selection Details [Calculation Method Of
Regeneration Power by Operations along Horizontal Axis]

B Regeneration Power (PM) by Operations along Horizontal Axis

@ Regeneration energy is calculated.

2
1 Tb Tb
EM=EHb=T><Nx3-KEd> X Xth— X3'R¢ Xtb

KT KT

EM : Regeneration energy during operations

along horizontalaxis ... [J]
EHB : Regeneration energy during deceleration ...... [J]
KE® : Induced voltage constant ... [Vrms/min '] (Motor constant)
KT : Torqueconstant ... [N-m/Arms] (Motor constant)
N . Motor rotationspeed . [min '1]
R® : Armature resistance ... [€2] ( Motor constant)
Tb : Decelerationtme ... [s]
Tb : Torque during deceleraton ... [N-m] (Tb=Tc - TF)
Tc : Adjustable speed torque ... [N-m]
TF : Frictiontorque ... [N-m]

Speed
N
0

C
TF
\I/

Tb

+

o
.
o

@ Effective regeneration power is calculated.

EM
to

PM=

PM : Effective regeneration power [W]
EM : Regeneration energy during deceleration [J]

To : Cycletime [s]
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Materials Selection Details [Calculation Method of
Regeneration Power by Operations along Vertical Axis]

B Regeneration Power (PM) by Operations along Vertical Axis (With a Gravitational Load)

@® Regenerative energy is calculated.

EM=EVUb+ EVD+ EVDb

! Nx3-KE TUb Ub (TUb)Z 3'R Ub
= — X . X X — X . X
2 ¢ KT t KT ¢ xt
T \°
X tD— X3-RopxtD
KT

b b \
X t Db— X3-R¢pxtDb
KT

+ NX3-KE¢ X%

1 TD
+— NX3-KE¢x
2 KT

EM : Regeneration energy during operations along vertical axis ... [J]

EVUb : Regeneration energy during increased deceleration ... [J]

EVD : Regeneration energy during descendingrun ... [J]

EVDb : Regeneration energy during decreased deceleration ... [J]

TUb : Torque during increased deceleraton ... [N-m]

tub  : Increased deceleration tme . [s]

TD :  Torque during descendingrun . [N-m] (TD=TM - TF)
tD . Descending run tme . [s]

TDb : Torque during decreased deceleraton ... [N-m] (TDb=TC - TF+TM)
tDb  : Decreased deceleration tme . [s]

™ . Gravitational load torque . [N-m]

@ When the calculation result of either of EVUb, EVD, or EVDb is negative, calculate EM by
considering the value of those variables as 0.

speed N
Increase
0
Decline
_N —
Motor TC+TF+TM
output \L L
shaft
torque TC+TF-TM
TM+TF TDb
™ ™
TD
TUb
tUb 5
tD * tDb
to
@ Effective regeneration power is calculated.
EM PM . Effective regeneration power [W]
PM=—— EM : Regeneration energy during increased deceleration/ descending
/ decreased deceleration [J]

to . Cycle time [s]
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Materials Selection Details [Confirmation Method of
Regeneration Power]

B Confirmation method of regeneration power PM in actual operation

@ Regeneration power PM can be easily confirmed by Q-SETUP setup software.

|Setup software - - - Monitor display Page 12 - Reg P - Regeneration circuit operating rate |

£ The monitor value of the regeneration circuit operating rate shows the operating rate of

regeneration circuit. The display range is 0.01%~99.99%.

@® The actual regeneration power PM can be calculated from this monitor value by following equation.

|Input Supply Voltage : In case of AC200V specification|

400(V)X400 (V) regeneration circuit operating rate (%)
Regeneration power PM (W) = X
Regeneration resistance (Q) 100 (%)

|Input Supply Voltage : In case of AC400V specification

780(()x780(V) regeneration circuit operating rate (%)

Regeneration power PM (W) = X
Regeneration resistance (Q) 10 0 (%)

|Input Supply Voltage : In case of AC100V specification

200((v)xXx200 (V) regeneration circuit operating rate (%)
Regeneration power PM (W) = X
Regeneration resistance (Q) 100 (%)

@® Calculation Example

Servo Amplifier Model Number : RS1LO1AA*

[With built-in regeneration resistance/Input Supply Voltage : AC200V Specification]

Regeneration resistance value : 100Q [Built-in Regeneration Resistance]
Monitor Value : 0.12% [Reg P]
400(V)X400 (V) 0. 12 (%)
Regeneration power PM (W) = x =[1.92 (W
100(Q) 10 0 (%)

&3 The regeneration power calculated from this monitor value continues to be the target until

the end of operations. Regeneration power varys with the voltage fluctuation of the input

power supply and changes across the ages of the servo amplifier and the loading device.

£ Select regeneration resistance by calculating regeneration power PM from the operation

pattern, as per the calculation method of regeneration power PM.
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Materials Selection Details [External Regenerative Resistor]

B Selection of Optional External Regenerative Resistor

@® You can select the combination of external regenerative resistors based on effective regenerative power
[PM] sought by the regeneration calculation.

[AC200V input type]

Amplifier Model [PM] Upto 10W | Upto30W | Upto55W | UptoBOW | Upto 110W | Below 220w |220W ang
Number over
Re;silsr:or A1 Cx1 Ex1 Dx2 Fx2 Ex4 Contact
RS10001 _C___g? ----------------------------------------------
onnection I m m v v VI
Number
Reésilsr:or Bx1 Dx 1 Fx1 Cx2 Ex2 Fx4 Contact
RS10103 —C———g—;. ----------------------------------------------
onnection I m m v A" VI
Number
Amplifier Model [PM] Up to 55W Up to 125W Up to 250W Below 500w |20V and
Number over
Ressi,lsr:or Gx1 Hx1 I x2 H x4 Contact
RS10105 -—C——--9--t.- """""""""""""""""""""""""""""""""""""""""""""""""""""""""""
onnection m I v VI
Number
[AC400Vinput type]
Amplifier Model [PM] Up to 30W Up to 55W Up to 110W Below 220w |220W and
Number over
Ressi,;sr:or C x1 E x 1 Fx2 E x4 Contact
RS1D02 [ on| T T T T T
onnection o I v VI
Number
Ressi,lsr:or D x 1 Fx 1 E x?2 F x4 Contact
RS10105 --C----9--t.- """""""""""""""""""""""""""""""""""""""""""""""""""""""""
onnection I m v VI
Number
Amplifier Model [PM] Up to 55W Up to 125W Below 500W 500Wand
Number over
Ressi|sr:or G X1 H x1 Hx4 Contact
RS10110 -—C—---9--t.- ””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””
onnection m m VI
Number

The above resistor sign of a combination of an external regenerative resistor correspond to the
following table.
Please select a resistor model name corresponding to a resistor sign.

a The above connection number of a combination of an external regenerative resistor is on the next page.
Please connect based on the connection number.

Resistor Sign Res,'\f::r:tg ?del Re\s;sltj‘:ce Thermostat PermlssF;tc))l\zeErffectlve Outline Drawing
A REGIST-080W100 100Q 10W
B REGIST-080W50B 50Q 10W
(o] REGIST-120W100 100Q 30W
D REGIST-120W50B 50Q 30W Refer to ‘Materials 15’
E REGIST-220W100 100Q 55W
F REGIST-220W50B 50Q b Contact 55W
G REGIST-220W20B 20Q 55W
H REGIST-500W20B 20Q 125W
I REGIST-500W10B 10Q 125W Refer to ‘Materials16’
J REGIST-500W7B 7Q 125W
K REGIST-500W14B 14Q 125W
L REGIST-1000W6R 6.7Q 250W Refer to ‘Materials17’
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Materials Selection Details [External Regenerative Resistor]

B Connection of Regenerative Resistance
[AC200V input type]

(Control power AC200V input type) (Control power DC24V input type)
ORS1001 ORS1001
@®RS1003 ®RS1003
®RS1005 O®RS1005
CNB CNA
. T
Regenerative] " e N s
o 1
N 3 e
" 'S
" RB1 RB1
i RB2 RB2
[AC400V input type]
ORS1002 ®RS1002
®RS1005 ®RS1005
Terminal
Block
=]
@3 Please make sure to install the external regenerative resistor with twisted wires and use as a short wire which is up to 5
meters long as possible.
@3 Use nonflammable electric wire or perform non-combustible processing (silicon tube, etc.) for connecting cable and wired,

and install wiring so as to not come in contact with the built-in unit .

ﬁD Please make sure to change the set-up of “System Parameter’and “Regenerative Resistance Selection” in line with the kind

of regenerative resistor you connec.

n Connection of the Thermostat of a Regenerative Resistor

@® Please use any of these general-purpose input [CONT1~CONT®].

Controller Servo Amplifier
DC +5V~+24V CN1-  Input Pin Number

| 50
32~37 :

Regenarative R
Resistor Thermostat

@ Please allocate the connected general-purpose input ( any of [CONT1~CONT6]) to [Group9 40

External Trip Input Function of General Parameter].

|Parameter Set-up Example : When connecting the thermostat to CONT6|

The external trip function will be valid when [O0DH:CONT6_OFF] CONT®6 is turned off in [Grop6 40 External Trip
Input Function]

Alarm (ALM-55) will be output from the servo amplifier when the thermostat of a generative resistor trips (the
contact point comes off) because of heating.
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Materials Selection Details

[External Regenerative Resistor]

Connection Number of External Regenerative Resistor combination

Connection I

Connection I

~Built-in Regenerative
CNB
RB1
RB2

[RB4—RB1Terminal Short Bar|

TerminalBlock

ConnectionIll

ConnectionlV [x 2]

Series Connection

Terminal Block

Twisted Wire

TerminalBlock

RB1

RB2

]

CN1

r
1
1
1
1
|
1
1
1
|
1
1
1
1
1

~

Twisted Wire

ConnectionV

[x 2]

Parallel Connection

ConnectionVI [x 4]

Series/Parallel Connection

Terminal Block

RB1

RB2

CN1

Twisted Wire

Terminal Block

RB1

RB2

F————

CN1

1l

Twisted Wire
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Materials Selection Details

[External Regenerative Resistor]

[ Protection Function of Regenerative Resistance
With the R series servo amplifier, the regenerative resistance protection function is specified by parameter selections. Appropriate

protection for regenerative resistance is applied by setting parameters according to the type of regenerative resistance to be

connected. Set the appropriate parameters by following the instructions given below.

@ The protection functions are divided into three main types:

O]

Protection for a short-time, high load factor (using built-in or external regenerative resistance): An error is detected when
the power absorption of regenerative resistance is extremely high over a short time period (100msec to 10 seconds). A
‘Regenerative Error’ alarm (“ALM_43") is issued when this error is detected.

Protection when allowable power absorption is exceeded for long time (using built-in regenerative resistance): An error is
detected when the power absorption of the built-in regenerative resistance exceeds the allowable power absorption over a
long time period (from a few seconds to a few minutes). An ’Internal Overheat’ alarm (“ALM_54") is issued when this error is
detected.

Protection during thermostat operation of the external regenerative resistor: An error is detected when the external trip
function is started. An ‘External error / external trip’ alarm (“ALM_55") is issued when this error is detected.

@ The two parameters requiring settings are given below.

9Ol

Regenerative resistance selection Regenerative resistance built-in type [0B] |

@

External trip input function General parameter [Group9 40]|

@ Relationship between parameter settings and protection functions

Regenerative resistance . . . .
9 in use Parameter setting Protection function operation
Regenerative Regenerati Internal
. 9 . External trip input 9 External Alarm
Resistor Thermostat resistance ) ve error overheat .
) function External Trip [ALM_55]
selection [ALM_43] | [ALM_54]
Not 00:_Not_Connec - ) ) -
. - Invalid Invalid
Connecting t
Built-in _ _
Regenerative - 01:_Built-in_R Valid Valid
Resistance
External _ _
Regenerative - 02:_External_R Valid Invalid
Resistance
External
. Connect to . . . .
Regenerative o 02:_External_R Setting Valid Invalid Valid
. servo amplifier
Resistance

b »

Make appropriate settings to regenerative resistance [System parameter/Page0B]
when using built-in regenerative resistance.

A
A~
A =

If these parameter settings are incorrect, normally detected errors related to built-in regenerative
resistance may not be detected, possible causing the burning/fuming of regenerative resistance.
The built-in/ external regenerative resistance may generate heat even if the overheat alarm etc. has
not been generated.

Do not touch the servo amplifier for 30 minutes after power is disconnected in the case of a
power failure, as there is a risk of burn.

Incorrect parameter settings may cause irregular operation of the protection functions. Upon an
alarm, confirm its cause and adjust the settings appropriately.
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Materials Selection Details [External Regenerative Resistor Dimension]

. . . . Unit :
[ | External Dimension of Regenerative Resistor emm
132 300
122+0. 4 270’
100 61
| 43 61
o | A— Model number Thermostat
Pl —Lo | Jr 77777 o —
o |7 i ! = 1 |REGIST-080W100B Normal close contact
IS [ e—
| 2 |REGIST-080W50B Normal close contact
g | Silicon rubber glass braided wire 0.5mm White
°g (Thermo start)
| Silicon rubber glass braided wire 0.75mm” Black
e | [ | — |
[l I |
182 300%°
172+0. 4 270%°
150 61
| $43 61
2 ! 3 & Model number Thermostat
Sy | A —
Flol— -+ ——- — qr:%
i‘ + J - 1 |REGIST-120W100B Normal close contact
2 | /smcon rubber glass braided wire 0.5mnt White 2 |REGIST-120W50B Normal close contact
°% (Thermo start)

Silicon rubber glass braided wire 0.75mm°” Black

0z
|

Model number

Thermostat

REGIST-220W50B

Normal close contact

REGIST-220W20B

Normal close contact

REGIST-220W100B

Normal close contact

[N
230 3007%°
220+0. 4 270°%
200 6+1
| $4.3 61
. | .
o |&
A e
115 ————————#——————ﬁ;—‘*‘%—? —
. ‘ : ) 6 — 1
g | Silicon rubber glass braided wire 0.5mm White 2
o (Thermo start)
| Silicon rubber glass braided wire 0.75mm “Black 3
T
8 3 & =
i | — i — |
N | I |
[N)
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Materials Selection Details [External Regenerative Resistor Dimension]

250+0.8 N

+0.3
~ 234+?'; 8 Earth mark Model number Thermostat
S — : = Normal close
=5 1 REGIST-500W20B tact
3 o =0 contac
@ (M3—H# M3 [ 2 |REGIST-500W20 None
s ==0 |&
¢ Normal close
« /o Y R e 3 |REGIST-500W10B
io, ing terminal A contact
(Thermo Stat) rimping terminal
; 4 |REGIST-500W10 None
2-¢ 4.5
5 |REGIST-500W7B Normal close
218 B contact
’ 6 |REGIST-500W7 None
i
= Normal close
7 |REGIST-500W14B
T contact
e 8 |REGIST-500W14 None
Crimping terminal A=M5
B=700mmz15
C=350mmz15
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Materials Selection Details [External Regenerative Resistor Dimension]

340+ 3

18 18
288 1
| I
& [ EIRCE
[——
@
% o
M3
& 1@ ®) ¢
‘ +1 4—¢6
320 |
3
300
+ 30
i‘ 276 T 240
e | = — @
-

[
|
©

1.6
[
o
o

2.230
I c |
I 2.230 I

— WM, ——

Model number Thermostat
—O

| g T.H o ! 1 | REGIST-1000W6R7B b Contact Point
I |

2.230

Connection Diagram
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Materials _International Standards [interational standards Conformity]

B Outline of International Standards Conformity
@ RS1 servo amplifier conforms to the international standards below.

International . o
Mark Standard number Certification Organization
standards
uL508C
® UL standard _
c us (File No.E179775) UL
(Underwriters Laboratories inc.)
CSA standard uL508C
EN50178 .
EN standard EN61000-6-2 Tov
(TUV Product Service Japan, Ltd.)
EN61800-3

® Q and R servomotor conforms to the international standards below.

. International e o

Display Standard number Certification Organization

standards
® UL1004
UL
UL standard UL1446 . L
i (Underwriters Laboratories inc.)
(File No.E179832)
EN standards IEC-34-1 TV

IEC34-5 (TUV Product Service Japan, Ltd.)

:@ED For products conforming to international standards, some specifications may differ from the
standard product due to prerequisites necessary for obtaining approval. Contact the manufacturer

for more details.

&9 The file number of UL is available at the UL homepage: http://www.ul.com/database/.

& Please contact your dealer or sales representative if you need the above certiification.

@ Precautions for conformity standards
@ Make sure to use servo amplifier and servo motor in a proper combination. Check “Section 1 : Prior to use --- Servo
amplifier type number.

Make sure to install the servo amplifier in your control panel in an environment where the pollution level

@
The control panel installation

specified in EN50178 and IEC664 is no less than 2 ( polution level 1, 2).

configuration (under IP54) must exclude exposure to water, oil, carbon, dust, etc.
The servo amplifiers must be used under the conditions specified in overvoltage categoryIll, EN50178. For the

interface, use a DC power supply with reinforced and insulated input and outputs.
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Materials Internatic_mal S_tandards [International standards Conformity]

Always ground the protective earth terminals of the servo amplifier to the power supply earth. (@ )

When connecting grounding wire to the protective earth terminal, always connect one wire in one terminal; never
connect jointly with multiple wires or terminals.

When connecting the leakage stopper, make sure to connect the protective earth terminal to the power supply

earth. (@)

Connect earthing wire by using a crimping terminal with insulated tube, so that the connected wire will not touch

the neighboring terminals.
@ <«— Crimping terminal

r—t
! - |
Broken tube electric

\

Q @© ©e®

wire
For wire relays, use a fixed terminal block to connect wires; never connect wires directly.

®
B O
ﬂ%ﬂ:l:

Good No

©®@ Connect an EMC filter to the input power supply of the unit.

Use an EN/ IEC-standard compatible no-fuse circuit breaker and electromagnetic contactor.
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Materials _International StandardsS[compliance with EC Directives]

[ | Compliance with EC Directives
Our company has performed the requisite low voltage and EMC testing in accordance with EC Directives

related to CE marking through a separate, third-party certifying authority.

Directive L
. Classification Test Test standard
classification
Low voltage
Directive - - EN50178: 1997

(Servo amplifier)

Conducted emission
L EN55011: A1/1999
Emission

Radiated emission
EN55011: A1/1999

Electrostatic discharge immunity ENGL1000-4-2: A2/2001

Radiated electromagnetic field immunity ENG1000-4-3: A2/2001

EMC Directive ) ) - . .
. Electrical first transient/ burst immunity
(Servo amplifier EN61000-4-4: A2/2001

|/ servo motor)

Immunity test Conducted disturbance immunity EN61000-4-6: AL/2001

Surge immunit
9 y EN61000-4-5: A1/2001

Voltage Dips & Interruptions immunity EN61000-4-11: AL/2001

Adjustable speed electrical power drive system EN61800-3/1996
:A11/2000
Rotating electrical machines-
Partl:  Rating and performance IEC-34-1
Low voltage
Directive - Rotating electrical machines-Part5:Classification of degrees of
(Servo motor) protection provided by enclosures of rotating electrical IEC34-5

machines(IP code)

/@3 For the EMC Directives, tests are performed by general installation and countermeasure methods, in our company as

machines and configurations differ depending on customers’ needs.

‘@DThis servo amplifier has been authorized to display CE marking based on the recognition certificate issued by a

separate, third-party certifying authority. Accordingly, customers are instructed to perform the final conformity tests for
all instruments and devices in use.
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Materials __International Standardscompliance with EC Directives]

@ Precautions for EMC Directives

Use the following guidelines below for the RS1 servo system in order to conform the customer’s
equipment and devices to the EMC Directives.

A metallic material must be used for the door and main body of control panel.

The joints of the top and side panels must be masked and welded.

Parts joined with screws must be welded to prevent noise from leaking out from joints.

When joining parts with screws or spot welding, the welding space must be within 10cm.

Use an EMI gasket so that there is zero clearance between the door and control panel.

Install EMI gasket uniformly to the contact points between door and main body of control panel.
Perform conductivity processing on the EMI gasket, door and main body of control panel to
confirm their conductivty.

Ground the noise filter frame to the control panel.

Ground the servo amplifier chassis provided by the customer.

Use shield cables for the motor power line and encoder cable.

Ground the shield of motor power wire and encoder cable to the control panel with the clamp.
Ground and clamp the shield of motor power line and encoder cable to the frame of the servo
amplifier.

Use a conducting metal P clip or U clip to ground and clamp the shield wire, and fix it directly
with metal screws. Do not ground by soldering electric wire to the shield wire.

® PV QOO

Good

e
'r}i}

Grounding by U clip or P clip Grounding by soldering
Wrap the zero-phase reactor four times around the primary side of the noise filter.

@ Wire the servo amplifier at a short distance from the secondary side of noise filter.
Wire the primary side and secondary side of the noise filter separately.
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Materials __International Standardscompliance with EC Directives]

B Installation of noise filter and servo amplifier

@ Three-phase power supply

Servo amplifier

Noise filter

R
L1
L2 S
L3 T
PE

m Connected to protective earth
\=/ terminal

Toroidal core

_I__-@ Ground without fail

@ Single-phase power supply

Servo amplifier

Noise filter

MC
L1 O O R
L2 &= O s

terminal

-@ Ground without fail

Toroidal core

L-@ Connected to protective earth

lQED Always ground the frame of the noise filter.
ﬁD Install wiring by separating the primary and secondary wiring of the noise filter as much as possible.
@D Keep wiring from the noise filter to servo amplifier as short as possible.

@D Connect the servo amplifier to the secondary side of noise filter.
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Materials __International Standardscompliance with EC Directives]

B Recommended prevention components

@® Noise filter
Model Number Specifications Manufacturer
Rated voltage: Line-Line 500 V Okaya Electric Industries
3SUP-HK30-ER-6B
Rated current:30 A Co. Ltd.
Rated voltage: Line-Line 500 V Okaya Electric Industries
3SUP-HKSO-ER6B | 1 ted current:50 A Co. Ltd.

Rated voltage: Line-Line 440 to 550 V | RASMI ELECTRONICS LTD.

RF3020-DLC Rated current:20 A

RE3030-DLC Rated voltage: Line-Line 440 to 550 V | RASMI ELECTRONICS LTD.
Rated current:30 A

RE3070-DLC Rated voltage:Line-Line 440 to 550 V | RASMI ELECTRONICS LTD.
Rated current: 70 A

RE1010-DLC Rated voltage: Line-Neutral 250 V RASMI ELECTRONICS LTD.
Rated current: 10 A
Rated voltage: Line-Line 480 V SCHAFFNER

FS5559-35-33

Rated current:35 A

@ Toroidal core

Model Number External diameter Internal diameter Manufacturer
251-211 65 mm 36 mm SCHAFFNER

Okaya Electric Industries Co. Ltd.: http://www.okayaelec.co.jp/
RASMI ELECTRONICS LTD. : http://www.rasmi.com/
SCHAFFNER : http://www.schaffner.com/

1@3 Please inquire the order for the RASMI product of our company.

B Implementation of check test

EMC testing of equipment and devices which the RS1 servo system is built—in should meet the
emission and immunity (electromagnetic compatibility) standards for the usage environment /
and operating conditions.

It is necessary to follow the instructions mentioned above and conduct a final conformity check
test after review.
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Materials Dimension [AC200V input type]

[RS1[01]

[ Control Power AC200V input tvpe]
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Materials Dimension [AC200V input type] [RS1101]
[ Control Power DC24V input tvpe] o
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Materials Dimension [AC200V input Typel [RS10103]
[ Control Power AC200V input type)
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Materials Dimension [AC200V input Typel [RS10103]

[ Control Power DC24V input tvpe]
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Materials Dimension [AC200V input Type]

[RS1L105]

[ Control Power AC200V input tvpe] fi o
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Materials Dimension [AC200V input Type]

[RS1L105]

[ Control Power DC24V input tvpe] S 05
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Materials Dimension [AC400V input TYPE] [RS1[102]
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Materials Dimension [AC400 input type] [RS1105]
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Materials Dimension [AC400V input Typel [RS1110]
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Materials Dimension

[Q1 [140~[176]

OorLc
LR LLMAX.
i oL [z odl} LE LG
w1
2, |
=l o I
- I
~ R
X w7~ ; : =
CA N T T
dE Tap oD1 #D2
epth "~ =
NEREEN
g 0 0]
g w
Teflon cable(for fixing) [ \Shield cable(for fixing)
(For motor, ground, brake) (For sensor)
Wire-saving Battery backup
incremental method absolute
encoder [PP031] | encoder [PA035C]
Without With Without With [PP [PA
Brake Brake Brake Brake 031] | 035C]
MODEL LL LL LL LL LG | KL [ LA LB LE|[LH|LC|LZ | LR S Q QE LT D1 D2 D2 Oil seal
0
A =+ 5+ .3+ .3+ - -
Q1JA04003A OO | 75+2 [121.5+2| 80.3+2 | 1253=+2 6-0.008
Q10A04005A 0O | 81+2 [1275+2| 87.3+2 [ 131.3%+2| 5 | 30 | 46 307802] 25|54 |40 | 45| 25 0 7
8-0.009 - -
Q10A04010AO<O | 1002 (146.5+2 | 106.3%+2 | 150.3%+2 -
47 5 Option
Q10A06020A 0O | 111£2 | 1402 1162 145+2 0 0
6 [ 41|70 50-0.025 3 |81 60|55 30 14-0011 M5 12 715
Q1AA06040A 0 | 140%2 | 169%2 145+2 174%2
0 0
+ + + +
Q1AA07075A0< | 1542 [177.5+2| 163.6+2 | 187=%2 8 | 50 | 90 70-0.030 3 [100( 76 | 5.5 | 40 160011 35 M5 12 15
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Materials Dimension [O1 [1100~[1180]

LR LL

LE _(Lo) (1.2) (IF) 2-M8
(o P
o/ b Lk
o

24
Q)
|
|
1)

\
o
?LB
@
=
= }
|
(KL1
19 (KL3)
&
1]
al ﬁﬂf %

=
0il seal QE Tapping \\I/ 5 1
(S type) Depth LT Il v (IL1) ‘ (1L.2) = \
)2 T (KB) ‘ (KB2) | \S3102420-20P (IF) Eyebol t
(Sensor) Note 3 2-M8
Section H-H 1S3102AC100-010101
(Motor, Ground, Brake)
eree:::g;gr I[npcgg?le]mal Battery backup[r;eAtg;;Ca]bsclute encoder Connector Note 1
Brake (only [PP | [PA
o | tout | W e | Moo | hen ke
Note2
MODEL LL [KB2| LL |KB2 | KB3 | LL | kB2 LL KB2 | KB3 [MS3102A|  JLO4V-2E LG | KU1 | KL2 | K3 | KL3 | LA LB
QIAA10100A0O | 184 219 193 229
Q1AA10150A 00 | 209 [ 244 218 254 0
80 —— 116 | 51 90 125 | 51 | 20-15P 10SL-3PEB | 10 | 78 19 63 63 | 115
Q1AA10200A 0 | 234 269 243 279 95-0.035
Q1AA10250A00< | 259 204 268 304
Q1AA12100A00< | 168 204 183 219
QIAAI2200A01 | 205 | 72 |2a1| 108 | 45 | 220 | 87 256 123 | 45 | 24-11P | 10SL-3PE-B | 12 | 93 21 67 63 11355/ ”0_%035
Q1AA12300A00<S | 242 B 257 293
Q1AA13300A0< | 205 254 220 270
Q1AA13400A0< | 232 | 67 E 17| - | 247 | 84 297 134 - 24-11P 12| 98 21 80 63 | 145 110_%035
Q1AA13500A 00 | 269 318 284 334
Q1AA18450A00<> | 288 | 67 |338| 117 | - | 304 | 84 354 134 - 24-11P 16| 123 | 21 0
QIAA18750A0< | 384 | 72 434|122 | 54 | 400 | 89 450 139 | 54 | 32-17P | 10SL-3PE-B | 19 | 144 | 22 % 81 % | 1145-0035
MODEL E] v [ e [zt [z | 1R s Q QA [ oK w Tlulket] @« [ B r e[t [F]ui]ie
Q1AA10100A 0O 84
Q1AA10150A 00O 0 0 [ 109 |
CIAMOROAO 3| 130 | 100 9 - T R 8 82| (e | 6 25? 002 [008|008|Ms |20 | - | - |- | -
Q1AA10250A 00 [ 150 |
QIAAIZI00A0IO 45 0 40 3 |32 0 6 |25 M6 | 20
Q1AA12200A000 | 3 | 162 | 120 | 9 - 220018 6-00%0 113 | 002 |0.08 | 008 === -
Q1AA12300A 0 55 28_3013 50 3 | 42 8_0?036 7 | 3 |150 M8 | 25
Q1AA13300A 0 17
QIAA13400A00<O | 4 | 165 | 130 9 M6 | 55 2873013 50 3 | 42 870(_)036 713 E 002 (008|008 M8 |25 | - | - | - | -
Q1AA13500A 0 181
0 0
Q1AA18450A 00 I R IR RO 65 35_(;016 60 3 |50 10_%036 8 | 3 |200 205 losaloce M8 | 25 | 124 | 50 | 93 | 50
Q1AA18750A 0 | oots | 78 3 |67 | 0| 8] 3 |2 M10| 25 | 124 | 50 | 85 | 145

Note 1) Connector becomes a waterproof specification when intuition is combined, and use the connector of the waterproof specification
forthe receiving side plug for IP67, please.

Note 2) All the brake connectors become JL04V-2E70SL-3PE-B for CE of the A DC24V brake.
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Materials Dimension [02 [042~[186]

LC
= 002 LR LLMAX.
i 9Lz [o[20oe[} LE . LG

2y

K(

N
Y"/U Q| &

LB
o3

QE Tapping @ 3D2

D1
(S type) Depth LT LJ — -
o (=]
E = 10
+ ~ + ~
g w g
|_L| 1
Teflon cable(for fixing) / \
(For motor, ground, brake) (For sensor)
04006~05010 05020~08100
Wire-saving Battery backup
incremental encoder method absolute
[PP031] encoder [PA035C]
Without | With Without | With
Brake | Brake | Brake | Brake
MODEL LL LL LL LL G | kL | LA LB LE LH Lc Lz LR
Q200A04006 A0 80+2 | 1122 | 88x2 | 120%2 0
5 31 48 2 57 42 35 24
Q200A04010A 0 94+2 | 1262 | 1022 | 134%2 34-0.025
Q200A05005A 0 79+2 | 108x2 | 88%2 |1105%2
0 24
Q200A05010A 0O 87+2 | 1152 | 962 |1185+2| 5 38 60 | so00s | 25 715 54 45
Q200A05020A 0 1032 | 181%2 | 112+2 |1345%2 30
Q200A07020A 0 96+2 | 1212 | 105%2 | 131%2
Q2AA07030A 0 103+2 | 128%2 | 118x2 | 138%2 0
8 50 %0 3 100 76 55 30
Q2AA07040A 00 1102 | 135+2 | 120%2 | 1452 70-0.030
Q2AA07050A 00 1182 | 143+2 | 128+2 | 1532
Q2AA08050A 0 1282 | 164+2 | 1365%2 |1725%2
0
Q2AA08075A 00 1452 | 181+2 | 1535%2 |1895+2| 8 55| 100 | oo oa0 3 115 86 6.6 35
Q2AA08100A 0 1642 | 198+2 | 1705%2 |2065+2
[PP031] [ [PA035C]

MODEL s Q QA QK w T u QE LT D1 D2 D2 Oil seal
Q2AA04006 A1 0 2 B 15 6.5+ B B B B ; Without
Q2AA04010A 0 7-0.009 0.2 Note 1
Q2AA05005A 0 0 75+

20 - 15 - - M3 8
Q2AA05010A IO 8-0.008 0.2
0
Q2AA05020A < 25 2 20 4 4 15 M4 10
11-0011
Q2AA07020A 0O 47 5
Q2AA07030A 0 0 )
25 2 20 5 5 2 M5 12 75 With
Q2AA07040A IO 14-0.011
Q2AA07050A <
Q2AA08050A 0
0
Q2AA08075A 00 1620011 30 2 25 5 5 2 M5 21
Q2AA08100A <
(Unit:mm)

Note 1) If an oil seal is needed for Q2AA04*,the overall motor length is different.
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Materials Dimension [02 [0100~[1220]

- . (LG) (1L2) - (IF)
- LE } o
4—g171 ol o5 [ | ‘ 218
T T
& © N I @@
@1, > ? T
\04@ > n K @
54 == —
b E e NP
P g? 2| | @ 2
* EIETN =
m e ] @
= |
0il seal QE Tapping \j/ 3 [ M
(S type) Depth LT du (1L1) (11.2) =
|
2172 T &) (kb2) | MS3102420-20P Lﬂ\ !
i Sensor) Note 3 2-M8
Section H-H S3102A00-00000
(Motor, Ground, Brake)
Wire-saving incremental encoder Battery backup method absolute
PP031] encoder [PA035C] Gonnector Note 1
With With M Brake (only (PP [PA
ithout ) ithout ) otor g 031] | 035C]
With Brak With Brak X h ki
Brake th Brake Brake th Brake grounding wnen brake is
instalied) Note2
MODEL LL [ kB2 | o [ kB2 [ k3 | L [ kB2 | LL | kB2 | KB3 | MS3102A JLO4V—-2E LG [kt k2| ks | ks | LA LB
Q2AA10100A00O | 196 231 207 243 0
77 13 | 51 90 125 | 51 20-15P 10SL-3PE-EB | 10 | 78 | 19 | 67 63 | 115
Q2AAT0150A00< | 226 261 237 273 95-0.035
Q2AA13050A00< | 135 171 150 186
Q2AA13100A0<O | 152 188 | 103 - 167 203 | 120 | - o
67 84 24-11P 12|98 | 21| 80 | 63 | 145
Q2AAT13150A0< | 169 205 184 220 110-0.035
Q2AA13200A00O | 186 226 | 107 - | 201 241 | 124 | -
Q2AA18200A 0 | 171 221 186 236
0
Q2AA18350A00 | 203 | 67 | 253 | 117 - | 218 | 84 | 268 | 134 | - 24-11P 16 |123| 21| 80 | 63 | 200 | .0 o
Q2AA18450A00O | 218 268 234 284
Q2AA18550A 00 | 282 332 298 348 0
72 122 | 54 89 139 | 54 32-17P 10SL-3PE-EB | 19 |144| 22 | 80 | 63 | 200
Q2AA18750A00< | 332 382 348 398 114.3-0.035
Q2AA22250A00< | 158 196 171 210
Q2AA22350A00< | 171 | 65 | 209 | 104 | 44 | 184 | 80 | 223 | 119 | 44 16
0
Q2AA22450A000 | 189 227 202 241 24-11P 10SL-3PE-EB 21| 8o | 68 | 285 | oo
Q2AA22550A00< | 252 309 265 323
82 140 | 82 97 155 | 82 19
Q2AA22700A00< | 310 368 323 381
Q2AA2211IKADOS | 335 393 355 406 0
73 131 | 61 94 145 | 61 32-17P 10SL-3PE-EB | 19 |162| 22 | 80 | 63 | 235
Q2AA2215KATIO | 394 452 414 465 200-0.046
MODEL LE LH Lc zt | z2 | LR s Q [ oA Jak] w Tlulkst] @ [B ]y e[ [IF Jit]ue
Q2AA10100A IO 0 0 98
3 130 100 9 - 45 40 3 |32 6 | 25— 002 |008|008|M6| 20| - | - | -] -
Q2AA10150A 0 22-0.013 6-0.030 128
Q2AA13050A 1 47
0 0 —
6 |25 M6 | 20
QrANmADe 4 165 130 9 we | 55 | 2200 | g5 3 | 4| 8000 Bl 002 |0.08|008 - -1 -1-
Q2AA13150A 00 81
0 0
2AA13200A 7|3 |98 M8 | 25
Q 0o 28-0.013 8-0.036
Q2AA18200A 1 83 oo
0 0 ]
3 230 180 135 | M8 | 65 60 3 |50 8|3 002 |0.08|008| M8 | 25
Q2AA18350A L1 35-0016 10-0036 115 il 5o o1 L2
Q2AA18450A 1O 130 35
Q2AA18550 A1 0 0 189 50
3 230 180 135 | M8 | 79 75 3 |67 8 | 3 —— 002 |008[008|Mi0| 25 |124| 50 | 85 ——
Q2AA18750A 01 42-0.016 12-0.043 239 100
Q2AA22250 A 1O 71 10
0 0 T T
Q2AA22350AC1S 65 | 006 | 50 | 00036 | & | 3 | 84| 002 [0.08/008] M8 50 | 20
Q2AA22450A00C | 4 270 220 135 | M10 3 102 25 | 142 | 60 40
Q2AA22550 A1 0 0 149 50
79 75 67 10| 4 ——1 003 |0.08|0.10|M10 55 —
Q2AA22700A I 55-0.019 16-0.043 207 110
Q2AA2211KA DO 0 0 241 120
4 270 220 135 | Mi0 | 79 75 3 |67 10 | 4 —— 003 |008|010|{M10| 25 |142| 60 | 69 ——
Q2AA2215KA IO 55-0.019 16-0.043 300 180

Note 1) Connector becomes a waterproof specification when intuition is combined, and use the connector of the waterproof specification
forthe receiving side plug for IP67, please.
Note 2) All the brake connectors become JL04V-2E70SL-3PE-B for CE of the A DC24V brake.
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Materials Dimension

[R2

[140~[180]

[L]0.07 [}
oLc lo2 F—- LR LL+1
e EENEL LE | . (G
N !
Y |
%
- -
3 g +——t+————-
- 1 |
=
#D1
il Seal S ~ S
(Option Note1 Depth LT b 3 =
S S
=] S
Teflon Wire(fixing) /Tefion Wire(fixing) Shield Cable(fixing)
(Motor,Earth uses) (Brake use) Note2 (Sensor use)
. ) Without Oil Seal
Without Oil Seal
Notel
Battery buckup method | Battery buckup method
absolute encoder absolute encoder
Without . Without "
Brake With Brake Brake With Brake
MODEL LL LL LL LL LG KL LA LB LE LH LC LZ LR
R200A04003A OO 515 875 56.5 925
R200A04005A 0 56.5 925 61.5 975 5 | 353]| 46 0 80 | 25 56 40 | 45 25
30-0.02
R2EA04008A <
72 108 77 113
R2AA04010A 0O
R20A06010A O 58.5 825 65.5 89.5 0 25
6 446 | 70 50-0.025 82 60 55
R200A06020A O 69.5 97.5 76.5 104.5 :
0 3
R2AA08020A < 66.3 102 733 109 8 544 | 90 70-0.030 108 | 80 6.6
- 30
R2AA06040A <O 95.5 1235 102.5 1305 6 446 | 70 50_8025 82 60 55
R2AA08040A 0 78.3 114 85.3 121 0
8 544 | 90 70-0.030 3 108 | 80 6.6
R2AA08075A 1< 107.3 143 1143 150 : 40
Absolute
MODEL S Q QE LT D1 D2 D3
0
A
R2AA04003A O 6-0.008
R2AA04005A 00O 0 20 - -
R2EA04008A < 3 -0.009
R2AA04010A 0O
0
A —_ —
R20IA06010A DI 8-0009 20
R201A06020A 01O 60 ’
R2AA08020A 0O 0 25 M5 12
R2AA06040A 1O 14-0011
R2AA08040A O
0 35 M5 12
R2AA08075A IO 16 -0011

Note 1) If an oil seal is needed, the motor whole length differs.

Note 2) For the one without brake, there is no brake connector (or cable) attached.
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Materials _Dimension [02 [008~[1220]

oL - LR L
4-0171 LE (L6) ~ u2) (F) 2-M8

. o ; ‘
W@E s> QA |_oK H %
Hy

| R R

> 5

oLB
2S
)

(KL3)

(KL1)

19
|

/W\;
R QE Tap g
o(msietm ; Dest LT \_L/ < ]
ype v o | ) (kB3)
oL70 T (KB1) | (kB2 MS3102A20-29P(or comparable) ) Eye bolt

(Tap for removing motor) (For Encoder) 2-hs
Section H—H MS3102A00-000 (or comparable) MS3102A10SL —4P
For Motor. Ground Note 3

Incremental Connector Notel)
Without Brake With Brake Motor, Ground

MODEL LL KB2 LL KB2 KB3 JLO4V-2E LG KL1 KL2 KL3 LA LB
Q2CA08050 | 193 59 228 95 47 18-10PE 8 74 19 66 100 80-(?.030
Q2CA10100 | 196 77 231 113 51 18-10PE 10 78 19 67 115 95_(?_035
Q2CA13150 | 169 67 205 104 44 22-22PE 12 98 19 80 145 110_8.035
Q2CA13200 | 187 67 227 107 48 22-22PE 12 98 19 80 145 110_8.035
Q2CA18350 | 203 67 253 117 49 22-22PE 16 123 19 80 200 114_3_00_035
Q2CA18450 | 218 67 268 117 49 22-22PE 16 123 19 80 200 114'3_00'035
Q2CA22550 | 252 83 309 141 83 32-17PE 19 162 22 80 235 200-(?.046
Q2CA22700 | 310 83 368 141 83 32-17PE 19 162 22 80 235 200-00.046

MODEL LE [LH | LC |LZ1|LZ2]| LR S Q QA QK W TIUKBI @ | B | v |QE|LT|IE | IF[IL1]IL2
Q2CA08050 | 3 [115(86 |6.6| - | 35 16-(?.011 30 2 25 5_8.030 96 |0.02/0.06/0.07|M5 (12| - | - | - | -
Q2CA10100 | 3 [130({100| 9 | - | 45 22_(;)_013 40 3 32 6-8.030 6 [2.5| 98 |0.02|0.08[0.08/ M6 (20| - | - | - | -
Q2CA13150 | 4 [165[130| 9 | M6 | 55 22_(;)_013 50 3 42 6-8.030 6 [2.5| 81 |0.02|0.080.08/ M6 (20| - | - | - | -
Q2CA13200 | 4 [165(130| 9 | M6 | 55 28»(?_013 50 3 42 8»8_036 7 | 3199 |0.02|0.08/0.08/ M8 (25| - | - | - | -
Q2CA18350 | 3 [230|180|13.5| M8 | 65 35»(?.016 60 3 50 10—8.036 8 | 3 |115(0.02(0.08(0.08| M8 | 25 |124| 50 | 61 | 20
Q2CA18450 | 3 |230|180|13.5| M8 | 65 35—(?.016 60 3 50 10—8.036 8 | 3 |130(0.02(0.08(0.08| M8 | 25 |124| 50| 61 | 35
Q2CA22550 | 4 [270(220|13.5|M10| 79 55_5019 75 3 67 16-8.043 10| 4 [148(0.03|0.08|0.10{M10| 25 [142| 60 | 55 | 50
Q2CA22700 | 4 [270{220|13.5|M10| 79 55_5019 75 3 67 16-8.043 10| 4 [206(0.03|0.08|0.10{M10| 25 (142| 60 | 55 |110

Note 1) Connector becomes a waterproof specification when intuition is combined, and use the connector of the waterproof specification
forthe receiving side plug for IP67, please.
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Materials __Servo motor data sheet [Characteristics table]

Three-phase AC200V Input specification

Servo Motor model Q1AA 04003D | 04005D | 04010D [ 06020D | 06040D | 07075D | 10100D
Servo Amplifier model RS1[] 01* 01* 01* 01* 03* 03* 05*

*Rated output Pr kw 0.03 0.05 0.1 0.2 0.4 0.75 1
*Rated speed Nk min—" 3000 3000 3000 3000 3000 3000 3000
*Maximum speed Nmax min~" 5000 5000 5000 5000 5000 5000 5000
*Rated torque Tr N-m 0.098 0.159 0.318 0.637 1.27 2.38 3.19
t;gﬂte'“uws =2l Ts N-m 0.108 0.159 0.318 0.637 1.27 2.38 3.92
*Peak torque Tp N-m 0.322 0.477 0.955 1.91 3.82 7.16 10.5
*Rated current Ir Arms 0.49 0.80 1 1.5 2.9 4.5 6.5
*Continuous stall Is Arms 0.53 0.80 1 15 2.9 45 7.8

current
*Peak current Ip Arms 2.2 2.9 3.6 5.8 10.5 15 24.5
Torque constant Kt N-m/Arms 0.220 0.23 0.360 0.49 0.510 0.61 0.55
Voltage constant A

for each phase Keo m V/min 7.68 8.0 12.6 17.2 17.8 21.4 19.3
Phase resistance R, Q 15 8.1 7.6 2.5 1.3 0.63 0.34
*
r;zted power Qs kKW./s 9.60 18.8 43.4 28.7 65.3 89.6 78.9
Inertia kg-m*(GD?/4)

(Including Wiring INC) Im X 10-4 0.01 0.0134 0.0233 0.141 0.247 0.636 1.29
Aluminium plate mm t6 X 250 t6 X 250 t6 X250 | t12x250 | t12x250 | t12x250 | t20 X% 400

Servo Motor model Q1AA 10150D | 12100D
Servo Amplifier model RS10] 05* 05*

*Rated output Pr 1 1.5 1
*Rated speed Ng min—" 3000 3000
*Maximum speed Nimax min—" 4500 5000
*Rated torque Tr N-m 4.79 3.19
*Continuous stall T N-m 49 3000
torque
*Peak torque Tp N-m 14.7 5000
*Rated current Ir Arms 8.2 3.19
*Continuous stall

current Is Arms 8.2 3000
*Peak current Ip Arms 26.5 24.5
Torque constant Kt N-m/Arms 0.705 0.578
Voltage constant S

for each phase Keo mV/min 24.6 20.2
Phase resistance Ry Q 0.272 0.190
*Rated power
=i Qg kW.s 143 452
Inertia kg-m*(GD?/4)

(Including Wiring INC) Ju x 10-4 1.61 225
Aluminium plate mm t20 X 400 | t20 % 400

+ Constants are values at the time of installing on the aluminum board in the table. They indicate ‘thickness’ X 'side of square’.
- Iltems with * and velocity — torque characteristics indicate values after temperature rise saturation.
The others indicate values at 20°C. Each value indicates TYP.
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Materials __Servo motor data sheet [Characteristics table]

AC100V Input specification

Servo Motor model QI1EA 04003D [ 04005D [ 04010D | 06020D
Servo Amplifier model RS10 01* 01* 01* 03*

*Rated output Pr kW 0.03 0.05 0.1 0.2
*Rated speed Ng min~—" 3000 3000 3000 3000
*Maximum speed Nmax min—" 5000 5000 5000 5000
*Rated torque Tr N-m 0.098 0.159 0.318 0.637
*Continuous stall
torque Ts N-m 0.108 0.159 0.318 0.637
*Peak torque Tp N-m 0.322 0.477 0.955 1.91
*Rated current Ir Arms 0.9 1.9 2.2 4.5
*Continuous stall

current Is Arms 0.95 1.9 2.2 4.5
*Peak current Ip Arms 4 7 7.9 15.5
Torque constant Kr N-m/Arms 0.115 0.096 0.176 0.161
Voliage constant Key mV/min=" 4.03 33 6.13 5.63

for each phase
Phase resistance Ry Q 4.28 14 2.2 0.33
*|
r:tited Reel Qs KW.s 9.6 18.8 435 28.7
Inertia kg-m*(GD?/4)
(Including Wiring INC) Ju x 10-4 0.01 0.0134 0.0233 0.141
Aluminium plate mm t6 X 305 t6 X 305 t6 X 305 t6 X 305

- Constants are values at the time of installing on the aluminum board in the table. They indicate ‘thickness’ X 'side of square’.
Items with * and velocity — torque characteristics indicate values after temperature rise saturation.
The others indicate values at 20°C. Each value indicates TYP.
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Materials __Servo motor data sheet [Characteristics table]

Three-phase AC200V Input specification

Servo Motor model Q2AA 04006D [ 04010D [ 05005D | 05010D | 05020D | 07020D | 07030D
Servo Amplifier model RS10 01* 01* 01* 01* 01* 01* 0l1*
*Rated output PR kW 0.06 0.1 0.05 0.1 0.2 0.2 0.3
*Rated speed NR min—1 3000 3000 3000 3000 3000 3000 3000
*Maximum speed Nmax min—1 5000 5000 5000 5000 5000 5000 5000
*Rated torque TR N-m 0.191 0.318 0.159 0.318 0.637 0.637 0.955
:ggﬂg”“ous sizll TS N-m 0.216 0.353 0.167 0.353 0.686 0.686 0.