Linear Servo Motors

Flat type with core
Center magnet type with core

Hl How to read model numbers

Note that not all possible combinations of field values may yield valid products. Also, some of the values listed below are for options.

Coil
DS 045 C C1 N E A 1 00

Specification identifier

00 ‘- Standard

Cable length

Thermal protection  _Code | Specifications

A - None 1 | 300mm
Hall sensor 2 600 mm
Winding Code| Specifications
N --- Standard A | Without hall sensor
Power supply voltage E | With hall sensor
A - 200VAC
Coil length
Coil Code | Specifications
C1 130 mm
Magnet width D1 145 mm
See the Dimensions
Type section.
Code| Specifications
DS | Flat

DT | Center magnet

Magnet rail
DS 045 M C 512

B 00
Specification identifier
00 --- Standard

Magnet cover

Rail length Code S;?ecifications
Rail t Code | Specifications Lw
ail type B | With cover
AP 064 | 64 mm _
. Code Specifications
Magnet rail 128 | 128 mm
C Flat, type C
Magnet width D Flat, type D 256 | 256 mm
See the Dimensions 512 | 512 mm
—— Type section. None| Center magnet

Code | Specifications
DS | Flat
DT | Center magnet
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Linear Servo Motors

Flat type with core

[Unit in drawings: mm]

M Specifications

Coil model o Rated thrust M:hxr'lr:lltlm E:;zﬂ Max. speed attrlzlst?g:tfl;rce Coil mass | Compatible magnetrail | Compatible servo amplifier
' [N] IN] il [m/s] IN] [kg] model no. model no.
DS025CC1ANLIACI00 140 270 2.3 3.2 940 1.1 DS025MCI] GADSA02
. . Thrust-Speed Characteristics
Magnet rail mass LG i)
Magnet rail model no. g Tkg] Maximum thrust
L1 L2 N1 N2
DS025MC064[]00 0.1 64 32 1 4 —
% Rated thrust
DS025MC128(100 03 128 96 3 8 ] R R \
= 1
DS025MC256(100 05 256 224 7 16 a !
1
Maxi
DS025MC5120100 10 512 480 15 32 Rated speed SPZ’QQ“Q:
1
Speed V [m/s]
H Coil dimensions
130+0.5
(29) 36+0.3 36+0.3 | 29+0.3
©
N
,u-\,. A K4 b4
8
3XMs5 Depth 7 30405 ) Hall sensor
(Coil mounting screw hole) (Option) 45+0.5
p
A@ g
r g7 ="
(2.5) 30 (12.5)
Hl Magnet rail dimensions
L1+0.1
. & 5 & & /& o o o
0
1 22 Inlsnl sinllsnfs\nllslnlslnfsln]s
IEE I
. o o o & | & o o o
() 11 N2xg45 Through
+0.1 1620.15 32:+0.15(equally spaced)
. 18013 (32XN1=)12:0.15 (16)
(Without magnet cover)
+0.1
79-0.15 =
(With magnet cover) 2
£ -
=1 [+
> - >
2 g3
3 S| B
l Diagram of recommended assembly example kS 5|5
2 i
: |2
Linear motor coil ‘ @(Motlon‘dlrectlon) g (22.5) (22.5) 3%
i i i o =S ol a
\‘ ‘ ‘ // _Z © ©
w0 M g
< A ==
e o g s g s e s 1T 'Jrl_/\"'—’—lil QJ Tl‘jy ‘l
ﬁW% Z
Magnet rail (22.5)(22.5)
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M Specifications

sainlesa4

Maximum Rated Max Magnetic Dimensions [mm]
Bl sl i Rated thrust speed speed attraction | Coil mass Compatible magnetrail | Compatible servo
thrust [N] IN] (m/s] = fcf’r\‘c]e [kg] ¢l | c2 | c3 model no. amplifier model no.
DS035CC1ANLJALI00 200 390 1.9 26 1300 15 55 | 20 | 125 DS03sMCII] GADSA03
DS045CC1ANLJACI00 260 500 1.8 3.0 1700 1.8 65 | 30 | 175 DSo4sMCII] GADSA03
DS055CCT1ANLIALCI00 310 600 19 3.0 2300 2.1 75 40 | 225 DS055MCIIC] GADSAO03 -
DS065CCT1ANCIACI00 340 700 21 3.0 2700 25 85 50 | 275 DSo65MCLICIC] GADSA05 g.
S
M t rail Dimensions [mm]
Magnet rail model no. agne[kra]| LRSS
g L1 L2 N1 N2 E1 E2 E3 E4 E5 S1 S2 S3 S4 S5
DS035MC064[100 0.2 64 32 1 4 55 47 4 1.8 7.9 215 21.5 435 0.6 0.7 (%)
4
DS035MC128[]00 0.3 128 96 3 8 55 47 4 7.8 79 215 215 48.5 0.6 0.7 5 §
DS035MC256(]00 0.7 256 224 7 16 55 47 4 1.8 7.9 215 21.5 435 0.6 0.7 = 'é’_
DS035MC512[]00 13 512 480 15 32 55 47 4 18 19 215 215 48.5 0.6 0.7 5 §
DS045MC064[]00 0.2 64 32 1 4 62 54 4 18 7.9 325 31 48.5 0.6 0.7 - &
DS045MC128[]00 0.4 128 96 3 8 62 54 4 7.8 7.9 325 31 435 0.6 0.7
DS045MC256(_100 0.8 256 224 7 16 62 54 4 18 7.9 325 3 43.5 0.6 0.7
DS045MC512[]00 15 512 430 15 32 62 54 4 1.8 79 325 3 435 0.6 0.7 ®
DS055MC064[100 0.3 64 32 1 4 75 67 5.5 95 9.6 315 315 50 0.4 0.5 g
DS055MC128[J00 0.6 128 96 3 8 75 67 5.5 9.5 9.6 315 315 50 0.4 0.5 og
DS055MC256(]00 1.2 256 224 7 16 75 67 5.5 9.5 9.6 315 315 50 0.4 0.5 g
DS055MC512[]00 24 512 430 15 32 75 67 5.5 9.5 9.6 315 315 50 04 0.5
DS065MC064[]00 04 64 32 1 4 85 7 5.5 9.5 9.6 425 425 50 04 0.5
DS065MC128[]00 0.7 128 96 3 8 85 11 5.5 9.5 9.6 425 425 50 04 0.5 5
(o]
DS065MC256(100 1.4 256 224 7 16 85 77 5.5 9.5 9.6 425 425 50 04 0.5 =
17
DS065MC512(]00 28 512 430 15 32 85 71 5.5 9.5 9.6 425 425 50 04 0.5 g
S
Thrust-Speed Characteristics H Coil dimensions E
- 130+0.5 o
Maximum thrust a 7
~ (29) 3603 . 36+0.3 _ 29+0.3
~ w
.
£ | Rated thrust % -{} -{} Motor power cable %:
Spemmmmmmmmmmmeens 8 & i : g
e | T _4} _4} Hall sensor b
S ) 65 Depth 7 30051 (0ption) 2
Rated speed aximum j = - - C1+0.5 5
speed 1 ~ (Coil mounting screw hole) hY
b + g
SpeedV [m/s] & i ;
. il + »
| @ & 3 S
C - 2
3
(C3) 30 (C3) E
l Magnet rail dimensions L1401 é
@
& & & /[ & & & & I
[ 3
1 22 Nl SNl sINIS]N s\l Nf SN SINISHN]S
H 3 \
d I
() o & S & & &
01 N2xgd.5 Through _g
E4-0.15 16:0.15 82:015 {equally spaced)  (31-)1240.15 (16) 5
(Without magnet cover) = 2
101 € 5
E5 -0.15 2 5|8
(With magnet cover) i g g
Hl Diagram of recommended assembly example 2 £ S| E
{c>Motion direction) Linear motor coil ~ § & (s1) (81 . E|3 &
i i i . €5 HE @
I I l fo= T . 2|2 &)
5 = -éa £|g g
i} T T = /)
A { | ce =,
ITT=% | EE T %
2) Z 77/
Magnet rail (s2)
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Linear Servo Motors

[Unit in drawings: mm]

Flat type with core

M Specifications

Maximum Rated Magnetic A . . . o
Coil model no. Rated thrust thrust speed Max. speed attraction force Coil mass | Compatible magnetrail | Compatible servo amplifier
[N] IN] [m/s] [m/s] IN] [kgl model no. model no.
DS050CD1ANLCIALI00 340 630 2.0 3.0 2000 2.15 DS050MDICI] GADSA03
Thrust-Speed Characteristics
: Dimensions [mm] -
Magnet rail model no. Magne[tkralll mass Maximum thrust
4 L1 L2 N1 N2
DS050MD064(]00 0.2 64 32 1 4 z
w
+ | Rated thrust
DS050MD128[]00 0.5 128 96 3 8 £ i
1
1
DS050MD256(100 0.9 256 224 7 16 Maximum i
Rated speed : speed :
DS050MD512[]00 1.8 512 480 15 32 !
SpeedV [m/s]
H Coil dimensions
145+0.5
(25) 1903 57+0.3 19+£0.3 25+0.3
EE
B ©- -0- -©- -O- W\
] R Motor power cable
+
A\
Hall sensor
8xM5 Depth7 30+0.5 70 -
(Coil mounting screw hole) (Option)
68+0.5
/5E§:§; | o
[ o —
wh e b K
EI ONR©) <
(4) 30 (34)
B Magnet rail dimensions
L1+0.1
B 4 & & &> & & & &
i
I
ol IN[[S|N|SINJS|NIS|N]JN [ S|IN|]SIN]|S
T 3 1 — A\
~Q \\
Il
. 4 @ @ @ @ /’/’ @ s @
401 N2xg4.5 Through
7.8-0.15 16+0.15 32+0.15 (equally spaced)
(Without magnet cover) (82X N1=) 120.15 (16)
+0.1 —
7.9-0.15 2
(With magnet cover) 3
=
l Diagram of recommended assembly example 2 5| 8
3 sl g
=] o
=5 El 3
Hi S g g
Linear motor coil <{=> (Motion direction) = (34) _ (34) 5|
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Center magnet type with core (v drawings: mm

) - m
B Specifications @
=
Coil model o Rated thrust M;i(r'lr:lltjm E:;Z?J Max. speed attr'zlst?(r::tflgrce Coil mass | Compatible magnetrail | Compatible servo amplifier &
[N] IN] il [m/s] IN] [kl model no. model no.
DT030CD1ANLIALI00 350 650 1.9 25 0 24 DTo30MII] GADSAO03
Dimensions [mm] Thrust-Speed Characteristics -
A >
Magnet rail model no. Magne[tkralll mass Maximum thrust o
g L1 L2 L3 N1 N2 E
DT030M128[_]00 0.5 128 96 80 7 6 =
| Rated thrust
DT030M256(100 09 256 224 208 15 14 3 I S R
= i
= (%)
DT030M512700 19 512 480 464 31 30 | z5
1 =
Rated speed ; Maximum speed ! 3 %
] g 3
! =
- . =<
M Coil dimensions tsaas . Soocd Vi =5
g 702 _38.+05 &
7 g—’“*“ — N2xd
- £
8xM4
Depth 8
%)
[©]
2 §
+0.04
2x05+0.01 Through <
S
)
i3 & & < @
(155) 11420.05
. . c
= = 3
] o © g ! 8
; ' " g
} Hall sensor /El 3 = g
77777 J (Option) o =4 © =
G| (35.1) =
+0.2 5]
(35.1) 15.8-0.05 @
H Magnet rail dimensions S, ¢
. (16XN2=) 12015 (16) S
14.8 -0.22 Without magnet cover 3
152015 With magnet cover 16+0.15 16+0.15 (equally spaced) %
(38) Without magnet cover -—— 3
(3.9) With magnet cover D —-0—O > >
(38) Without magnst cover —t—r—t—r———r— 1 =
(39 W:th nL\Iagnet coverv N1x045 Through B "a
B . g
<2 } } O | T O | T A | R I @
g Uil i @
[l ! g
+0.035 z
G2 | L 2x04+0.010 Depth 5 or more =
| Sp— p——4 | S— gp——} S— | p—— ¥ Sy—— | {—— | y—— |\ S__— ¥ gy—— 7’y ! syup" sy, | gy | sy, g
SO0 -0 00 0-0 00 00_0-000
— I 31— o — 30 —Jc — 30—t — - — 31 — I — 3173 —JC — 3 3L E;I
@) 13) (@8 >
9
_|

l Diagram of recommended as- + & <+ ]
sembly example

[6) @1 g
£ s
e 4 4 4 | % g
2 Magnet rail fixing bolt
S Linear motor coil €@ (Motion direction) -5 § (M<&DLor longer recommended)
(Fixed side: DT030M**++00) i \i o] i 777L$| _ - ﬂ—t
7 1 5 = @
al L = ’ %’$ g Q kc‘l g
i a b ] S
(tINE<0.4>) (0.5<0.4>) ?
(Air-gap on the left side) (Air-gap on the right side) %
Note: Dimensions inside < > are when a magnet cover is attached 1'42.3<15>

Magnet rail width 1~
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Servo Amplifiers

Analog/Pulse input type

Amplifier capacity: 10 to 50 A

l How to read model numbers
Note that not all possible combinations of field values may yield valid products. Also, some of the values listed below are for options.
Refer to the Standard Model Number List section for standard models with valid model numbers.

GA D SA 01 A A 2 2

L Option 2
Code STO function Tandem operation function | Standard/Option
0 - — Option
2 |V (Without delay circuit) v Standard
4 |V (With delay circuit) v Option
Motor encoder type
Connector X3 Connector X4 .
Code (Upper) (Lower) Standard/Option
0 Absolute encoder - Option
1 Absolute encoder Absolute encoder Option
2 Absolute encoder Incremental encoder Standard
8 Incremental encoder - Option
9 Incremental encoder Absolute encoder Option
A Incremental encoder Incremental encoder Option
Interface
Code Specifications

A Analog/Pulse, sinking type general-purpose output

B Analog/Pulse, sourcing type general-purpose output

Option 1
Code Specifications

A With built-in regenerative resistor & With DB resistor

L Without built-in regenerative resistor & With DB resistor

———  Amplifier capacity

Code | Specifications

01 10A
02 20 A
03 30A
05 50 A

Input power supply voltage
Code | Specifications

SA 200VAC

SE 100 VAC

~— D---Servo amplifier

GA:---SANMOTION G series
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Servo Amplifiers Analog/Pulse Input Type

System Configuration

10 to 50 A The photo shows a 30 A model.

Servo amplifier Setup software

Molded case circuit breaker (MCCB)

SANYD DENKI
Noise filter .
Electromagnetic contactor
XA
-
i ®
External regenerative resistor XB
G) Host controller
u

Fully closed-loop
encoder

@ connection
{ Servo motor ( ,
@ Servo motor power cable encoder cable

Servo motor

Holding brake power supply

Safety unit,
safety PLC, etc.

In the case of a linear servo motor —XB

Linear servo motor

XYe) o Q © ©oo

5| H 5|

< o] |
o o o

© ©

Hall sensor
e e i |

. 1
Linear encoder
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Options and Peripheral Items (10 to 50 A)

sainlesa4

No. |Name Model no. Description
© | Setup software Can be dow_nloaded from P_rod- Parameters can be set and monitored via communication with a PC.
uct Information on our website.
© | USB communication cable AL-Y0020355-0] PC side: Type A, amplifier side: Type C PC communication cable for setup
AL-Y0021049-0(] PC side: Type C, amplifier side: Type C software -
) Ampliﬁer-to-amplifier cable for tandem AL-01134653-00] Connects b_etwgen amplifiers fortand_em opergtion (X6 < X6) g
operation Consult us if using the tandem operation function. ©
@ | External regenerative resistor AL-RUICICwOICIB Used when more regenerative capacity is needed, e.g., high-frequency movements
® | Servo motor power cable p. 65, p. 66
For rotary motors only
©® | Servo motor encoder cable p. 66
Safety unit, safety PLC, etc. To be . Connects I/0 signals from the STO function to devices such as a safety unit Z%
o provided by the customer To be provided by the customer and safety PLC. 5 =
[3
©® | Molded case circuit breaker (MCCB) To be provided by the customer | Used to protect power lines g a
© | Noise filter To be provided by the customer | Used to prevent external noise from power lines E-E
@ | Electromagnetic contactor To be provided by the customer | Used to switch the power on and off (prepare a protective circuit) 2
@ | Holding brake To be provided by the customer | Used for servo motors with holding brake
L ()
Individual connectors 2
No. | Connector code | Details Model no. Mfr. part no. Manufacturer Og
® (XA For main circuit power supply connection | AL-01111794-01 | 03JFAT-SAXGDK-KT10 =}
5]
® |XB For servo motor/linear servo motor connection | AL-01111795-01 | 03JFAT-SAYGDK-KT10 @
Power —
@ |xc connector | FOF control circuit power supply/ AL-01111793-01 | 0BJFAT-SAXGDK-K5.0 JST
external regenerative resistor connection -1 -
® |xC For control circuit power supply / built-in regenera- | o\ _xpg00439.01 | 06FAT-SAXGDK-K5.0 + Shorting bar 2
tive resistor connection (with short-circuit jumper) ®
® |oT Connector tool for XA/XB/XC AL-00961844-01 | J-FAT-OT(N) @
2
® (X1 GPI0 connector AL-00385594 10150-3000PE and 10350-52A0-008 3M Japan, Ltd °§
® X2 STO wiring connector AL-00718252-01 | 2013595-3 Tyco Electronics Japan _g-—:
® X2 Signal STO short-circuit connector® AL-00849548-02 | 1971153-2 G.K. @
connector | For encoder connection
@ | X3, X4 (With linear servo motors, linear encoder | AL-00530312-01 | 54599-1019 Molex Japan Co., Ltd.
/ hall sensor connection )

* If not wiring X2, be sure to insert a supplied short-circuit STO connector to X2.

Power connector sets

ow
@
2
=
pd
=
k=2
=
@
7]
pd
S
=,
o
«Q
=
o
=
@
@

Name Model no Connectors included in the set (see above, numbers in the “Individual connectors” table)
’ ® XA ® XB (1494 @ XC with shorting bar O oT
Power connector set A &
(With built-in regenerative resistor) AL-01135740-01 v v B v v s
3
Power connector set B %
(With external regenerative resistor) AR v v v - v g
s
@
Signal connector sets g
Name Model no Connectors included in the set (see above, numbers in the “Individual connectors” table)
) @ X1 O X2 1) X3, X4
Signal connector set A1 -
(STO not used) AL-01136300-01 v Use the short-circuiting connector included with the servo amplifier v o
i)
Signal connector set A2 o
(STO used) AL-01136301-01 v v v Z
Power/SignaI connector set For semi closed-loop control. When using fully closed-loop control or using a hall sensor with a linear servo motor, prepare another @ encoder connector.
Built-in STO Connectors included in the set (see above, numbers in the “Individual connectors" table)
Name regenerative . Model no. %)
registor function BXA | ®XB | @XC | ® XC with shortingbar | @®OT | ®X1 | B X2 | A X3, X4 %
Q
v - AL-01134646-01 | v - v v v - v S
Power/Signal - = AL-01134645-01 v v v - v v - v @
connector set A v v AL-01134648-01 | v - v v v v v &
- v AL-01134647-01 v v v - v v v v
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Servo Amplifiers Analog/Pulse Input Type

General Specifications

c gg c ®US

€ &
\=/ [RoHs |

Model no. GADS[Jo1J] GADS[Jo2[ ][] GADS[Jo3[ ][] GADS[Jos[ ][]
Capacity 10A 20A 30A 50 A

Maximum compatible motor output 200 W 400 W 1.5 kW 2.5 kW
Continuous output current 1.2 Arms 3.1 Arms 5.2 Arms 12.0 Arms
Peak output current 4.3 Arms 12.0 Arms 16.3 Arms 26.5 Arms

Control function

Position/speed/torque control (switched with parameters)

Control system

IGBT-based, sinusoidal PWM control

Main circuit power supply

Input voltage range

3-phase: 200 to 240 VAC (+10, -15%), 50/60 Hz (£3 Hz)
Single-phase: 200 to 240 VAC (+10, -15%), 50/60 Hz (3 Hz)!"
Single-phase: 100 to 120 VAC (+10, -15%), 50/60 Hz (3 Hz)?

Input current (3-/single-phase) 1.2/2.0 Arms 2.2/3.9 Arms 6.9/7.0 Arms 11.0/11.6 Arms
Power supply capacity 0.4 kVA 0.8 kVA 2.4 kVA 3.8 kVA
o T ET e e S?ngle—phase: 200 to 240 VAC (+10, -15%), 50/60 Hz (3 Hz)
Control circuit power supply Single-phase: 100 to 120 VAC (+10, -15%), 50/60 Hz (3 Hz)?
Input current 0.5 Arms 0.3 Arms
Built-in regenerative HORSENED 20 170
Regenerative resistor resistor Max powler 5W 20w
consumption
Min. allowable external resistance |25Q 170Q
Operating ambient temperature 0 to +60°C®
Storage temperature -20 to +65°C
Operating and storage humidity 95% RH max. (non-condensing)
Environment Operating altitude 2000 m max.®
Vibration resistance 6 m/s?
Shock resistance 20 m/s?

Overvoltage category

Structure

Built-in tray-type power supply

(1) 200 VAC single-phase input is compatible only with GADSA[J[]. When using single-phase input, parameter settings will be necessary.
(2) 100 VAC single-phase input is compatible only with GADSE[J[]. When using single-phase input, parameter settings will be necessary.
(3) When used in environments with an ambient temperature of +55 to +60°C or an altitude of 1000 to 2000 m, motor performance undergoes derating.

B Performance

Velocity control range

1:5000 (Internal velocity command)

Frequency characteristics

3500 Hz (With 400 W or lower motors in high-speed command mode)

Allowable range of load inertia

10 times the motor rotor inertia

M Built-in functions

Protection functions

Output power device error (overcurrent), current detection erraor, STO error, cooling fan error, overload, regenerative error,
magnetic pole position estimation error, continuous overspeed, overheating error, external error, servo amplifier temperature
error, overvoltage, main circuit power supply undervoltage, main circuit power supply open phase, main circuit power supply
voltage detection error, inrush current protection time error, control circuit power supply undervoltage, encoder error, over-
speed, speed control error, speed feedback error, model-following vibration control error, excessive position deviation, posi-
tioning command error, excessive inter-axis synchronization deviation, excessive dual positioning deviation, dual positioning
feedback error, inter-aplifier communication error, memory error, CPU error, parameter error, control circuit error, task pro-

cess error

Digital operator

Status display, parameter setting, adjustment mode, test run, alarm log, monitoring, motor code setting

Dynamic brake circuit

Built-in

Regenerative circuit

Built-in

Analog monitor

Ch 1: Velocity monitoring (VMON) 2.0 V £10% (at 1000 min*'),
Ch 2: Torque command monitoring (TCMON) 2.0 V £10% (at 100%)
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B General-purpose output (GPO) specifications

sainlesa4

Sinking type Sourcing type

Servo amplifier Host controller Servo amplifier ‘ Host controller
UUT PWR j 49 | OUT-PWR

}KL{(L 346 0UTI-B__ [oad <] Ezﬁpﬁ 3 |OUT+COM
N

—<
—<
0UT-COM 39-46 | OUT1~8 (

dnaulq

25 | OUT-COM_

<

1sI7 JaquinN
[9POIN piepuElS

SI010|\| OAIBS

S10]0|/\] OAJIBS Jeaul

w
=
<
(=}
>
=]
=1
=
@
3
>
=
0,
o
«Q
=L
o
5
o
@

1VD48Y17 sisydwy orieg

suondQ

apIno uonos|eg
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Servo Amplifiers Analog/Pulse Input Type

Dimensions w.i: mm;

{(10A)
Mass : 0.80 kg

(5)_ 30

L5

[
sl s
(30A)
Mass : 0.90 kg
50 (70) 130 (5)__40 _ 5
(18)
S .
= P -
A | i
I
g L5 LTI 0 |y
g S 1 T S
=N i Wt
/ [ NBEGDAAH g
- T [:;l
;:é’itﬁﬁi I |
( La s s
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Mass : 0.80 kg

L5

152

(3)

{50 A)
Mass : 1.50 kg
35 (70) 130 (5) 75 5
(18)
o~ ﬁl i




External Wiring Diagram

- - byl
Sinking output 3
Startready  Startready =3
N 0FF c
MC > =
"L ¢
Emergency
System error_rop
N = External resistor
2 -
200 VAC 3-phase input B XC |1] 2) 3] 1 51 6 ‘
(Amplifier capacity 10t0 50 A) EEEEEE [XB Servo mator -
S Se g8 u
| ( < 1govnc
XA Y1 M (] 8= (24VDC)
MC mlll} N A= T Holding brake
P
3-phase AC 2 ‘ [ =0 (For models with holding brake only) =
power supply jr 2/12 ‘ $ 4L, M 5
200t0 240V ] !
50/60 H J 3113 j N @
/50 e mo ] Buittin regenerative resistor j?maer £
Lt Line driver
- -
100 VAC input (Amplifier capacity 10to 30 A) . ¢] b E Tvr T W pulse
200 VAC single-phase input (Amplifier capacity 10 to 50 A) Servo amplifier m 6| Position command
1| | pulse input
#1 Mj Thvr 3 cow puise (%)
Single-phase MC XAr TR (O D w1 S N S 6| 2 &
AC power supply T c g_
100t0 120V or | 7 i ]Sneed/Turque S &
200t0 240V i 212 command input o =
50/60 Hz It > 6 o2
) 11%; f li ] Torque compensation . §
input o3
6
3 2
— %% 6 .88 ) Clockvise side }Tmm_‘e
(300 VDC 20%: Amplifier capacity 10to 50 A) LS RTLA |19 ) Counterclockuiseside | limitinput
(150 VDC :20%: Amplifier capacity 10to 30 A) scié e |1 36 VDC Lithium battery
i MC A BIN-l (| 2 ] ] Battery input
DC power supply | [Tk
300 VDC £20% ’( CONT-COM__L 50 (16) %
or | @ ] CONTI [ 37 ~5~MVOCT | General-purpose >)
150vDe 0% 2L ot 2412 input S
" ) — @ CONT2 | 36 ~| =
(15) Q
@ CONT3 | 35 ~ o
=
@ CONT4 34 ~ @
@ CONTS | 3 ~ Connector no.|[Name Housing, plug, shell
Main circuit power
(8 - -
" | @ CONTS |32 N XA input connector 03JFAT-SAXGDK-KT10 =
=
1
—=pNC Servo motor power o)
o (T hed conr .1z ~ XB o tor 03JFAT-SAYGDK-KT10 8
,,,,, [@ 5 Control power supply wn
(16) " |4 | HWGOFFT CONT8 ~ N
24VDC T * Hs#z 777777777777 = XC / regenerative 06JFAT-SAXGDK-K5.0 @
3 .1, HWGOFF1- [l resistor connector P
Hoaotore Plug: 10150-3000PE °
HD26C31 equivalent : -
6 HWGOFF2: . TheuE
: HWGOFF2+ Hs#z o a0 N X1 Controller connector Shell: 10350-52A0-008 §
- 1[ :l A0, 4 . For short-circuiting: 54
U T eols X2 Safety device 1971153-2 4
8 LEDM+ @ N \ connector ot ”
o) L@ s For wiring: 2013595-3 |
24VDC LN N p— N Motor encoder . ow
g 0.8 X3, X4 connector 1/0 connector : 54599-1019 3
il ps]e
| + S
TX| Ps |10 I >
e 200 | 11 Encoder signal 2
o1 divider output =
1 N =
S6 g( (1) jwm:Use shielded twisted pair (STP) cables. @
— >l 2) When using the built-i ive resistor, j b z
" 5 2 I ]mmut:r (2) en using the built-in regenerative resistor, jumper between =
X6_| Line driver L P RB1 and RB4 terminals. When using an external regenerative o
PR AM26C31 equivalent 6 (16) . L Q
) | 1| RxD+ ourpw | as Y08 voe resistor, remove the shorting jumper connected to RB1 and RB4 =
W 2 outt | 38 terminals, and then connect the external regenerative resistor %
MK :@:{L—< between RB1 and RB2 terminals. ®
Tand m L . . . -
u;';r:mm I j :@j our2 | a0 (3) The ©terminal is a maintenance terminal (high-voltage circuit). -
s e Do not connect wires to this terminal. 3
:@: OUT3 (141 (4) Motor side connections vary depending on motor specifica- g
e ) 3
. ouTs_ | 42 fions. 2
SH— :@:{_ (5) Refer to the encoder connection diagram for the wiring of en- =
Shielded outs | a3 '(J;uerr;rsaew coder connectors. Em
:@:{ ouput  (6) L1,L2,L3,L1C, L2C, RB1, RB2, RB4, S, U, V, and W are high-volt- =
:@i{ OUTE | 44 age circuits. All other signal lines are low-voltage circuits. When @
wiring, provide sufficient clearance between high-voltage and O
o | 45 - >
Eﬁﬁ low-voltage circuits. 3
(7) For differential line drivers, use one with a differential voltage
:@;ﬁ 0UT8 | 46 9
(VT) within 2.5 to 3.8 V. If the differential voltage is below 2.5V or
J%ﬁ g; above 3.8V, it may cause malfunction due to missing pulses.
B ~ (8) X2is a safety device connector. Turning Servo ON (motor in op-
e SH " f ;
X5 X shielded 26VDC Lithum battery eratm.n) requires to connect a saf.etv device to X2_and g_et safety o
1 Encoder functions enabled. When not using safety functions, insert an =t
d ::f;:f"’ optional short-circuit connector to X2. o
(9) Do not connect anything to the X2-1 or X2-2 pins. 3
(10) When using a differential input signal, be sure to connect the
signal ground (SG) between the servo amplifier and equipment.
(11) Use of a UL or IEC/EN compliant leakage circuit breaker is rec-
ommended.
(12) When using single-phase 100/200 VAC or VDC input, connect the
main circuit power supply to L1 and L2, and do not use L3. (%)
(13) When using a single-phase power supply, please check our Us- %
er's Manual or Product Specification for accompanying limita- Q
tions. o
(14) Use of a UL or IEC/EN compliant leakage circuit breaker is rec- 3
ommended on the primary side of the DC power supply. CCD
(15) When using a DC power supply, please check our User's Manu- o
(0]

al or Product Specification for accompanying limitations.
(16) An external power supply is to be prepared by the customer.
(17) Use an input voltage that meets the product specifications.
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Servo Amplifiers Analog/Pulse Input Type

External Wiring Diagram

Sourcing output

56

Startready Start ready
oN OFF

i

System error  stop

Emergency

r= External resistor
1
2 T
200 VAC 3-phase input B XC [1] 2] 3] 4 s]6 |
(Amplifier capacity 1010 50 A) EEEEEE . [XB Servo motor o
‘ ( < Llgovne
XA YT \D HEEER SN
3-phase AC Me i P Wi T Holding brake
P! T ‘ o 4 (For models with holding brake only)
power supply | 212 & iy o
2000 240V =T ‘ {Encoder
50/60 Hz 35 s
(1 L Built-in regenerative resistor
¥ ® Line driver
[
100 VAC input (Amplifier capacity 10 to 30 A) E @ p— ‘W IVT 1 ow
) ) ) ifi FPC Ju21 il T
200 VAC single-phase input (Amplifier capacity 100 50 A) Servo amplifier E_(-g“é i "§WISB Position command
A 500 rpe |0 L 1cc pulse input
Single-phase Mc “FHu E T |2 I VT oW
AC power supply T XH é Z{S SE LR lml I o | s o)
1000 120V or ! %EE; B I |
;g?ﬁ‘u":‘wv o i 2,1 g 56 .20 it ]speenfrurquemmmanumpm
2 ' [l
L 6 .
“” i > T-COMP |2 |
P - " L -
s6 "3 i ] Torque compensation input
J—(
DC input 6
(300 VDC £20%: Amplifier capacity 10 to 50 A) PG ETLA [ 18
) 36 S8 7 )Clockwise side Torque
(150 VDC +:20%: Amplifier capacity 10to 30 A) P s TSR )Countrclockise id | imtinput
A .
DC power supply P2EL | MCrrin S5 BIpd L1 36VDC Lithium battery
300 VDC £20% | BIN-I .2 ] ] Battery input
or |
-oc | 2 CONT-COM |50 (16)
150 VDC 2 s
;‘:) CE% Tirgy L] & i CONTI L3 <GV | General-purpose nput
(14)
(15) @ &
CONT2 | 36
@ CONT3 35
@ CONT4 | 34
E@ ]a CONTS -
= Connector no.|Name Housing, plug, shell
gl conts_z2 XA Main circuit Power o3 eaT. sAXGDK-KT10
e input connector
NG [@ {:SJ CONT?_ |13
XB Servo motor POWer o3 AT SAYGDK-KT10
connector
(1) 7 | 4| HWBOFF1+ @ CONTS L 15
24VDC T HWGOFFL- @ 7777777777 Control power supply
3 Do XC / regenerative 06JFAT-SAXGDK-K5.0
L/ 6 | \HWGOFF2+ HBZSCS Sauivatont (%’:”1 A0 .3 M resistor connector
5, HWBOFF2- @ s :g : o X1 Controller connector [F1|9: 10150-3000PE
[N it Shell: 10350-52A0-008
48045 ;EE For short-circuiting:
8, EDM | L0 i Encoder Safety device 9
8) Vg p— i o ider X2 1971153-2
7| EDM- R 70 .8 Hil signal divide connector e
24VDC T T output For wiring: 2013595-3 |
T T e N Motor encoder
@ | P sl X3, Xa 1/0 connector: 54593-1019
——————— 200 | 1t connector
Shielded ﬁ—(
6 |12
G SE(
MONT | 30
> ¢ Hill Monitor output 77N
6 |31 il ]
& o (1) N yse shielded twisted pair (STP) cables.
7 . I . ) .
X6_| t.\r’wdriver OUT-PWR | 49 ?z"l’&'vuc (2) When using the built-in regenerative resistor, jumper between
PR AM26C31 equivalent e . . .
R ] :@:gupmm 38 RB1 and RB4 terminals. When using an external regenerative
12 jm' ! ?ﬂ‘ [ ouT1 .39 resistor, remove the shorting jumper connected to RB1 and RB4
3 | XD+ f | :@: terminals, and then connect the external regenerative resistor
Tandem B )’E}(p ] our2 | 40 .
operation 7 = i q between RB1 and RB2 terminals.
3 :@:{ ouT3 | 41 (3) The © terminal is a maintenance terminal (high-voltage circuit).
:@: General- Do not connect wires to this terminal.
””” T 6 L ou .2 Z::ss?e (4) Motor side connections vary depending on motor specifica-
. il :@{ tions.
Shielded | ouTS |43 - -
:@: (5) Refer to the encoder connection diagram for the wiring of en-
{M( 44 coder connectors.
H{ . (6) L1,12,13,L1C, L2C, RB1, RB2, RB4,E, U, V, and W are high-volt-
(a5 o . : -
age circuits. All other signal lines are low-voltage circuits. When
% 4 wiring, provide sufficient clearance between high-voltage and
= low-voltage circuits.
X5 \ Shielded 26V0C Lithum b (7) For differential line drivers, use one with a differential voltage
.| it e P . . .
1 m aEierde (VT) within 2.5 to 3.8 V. If the differential voltage is below 2.5V or
2 ] battery above 3.8V, it may cause malfunction due to missing pulses.
— input RS Y ' >
(8) X2is a safety device connector. Turning Servo ON (motor in op-

CATALOG No. S1062B001 22.10

eration) requires to connect a safety device to X2 and get safety
functions enabled. When not using safety functions, insert an
optional short-circuiting connector to X2.

(9) Do not connect anything to the X2-1 or X2-2 pins.

(10) When using a differential input signal, be sure to connect the
signal ground (SG) between the servo amplifier and equipment.

(11) Use of a UL or IEC/EN compliant leakage circuit breaker is rec-
ommended.

(12) When using single-phase 100/200 VAC or VDC input, connect the
main circuit power supply to L1 and L2, and do not use L3.

(13) When using a single-phase power supply, please check our Us-
er's Manual or Product Specification for accompanying limita-
tions.

(14) Use of a UL or IEC/EN compliant leakage circuit breaker is rec-
ommended on the primary side of the DC power supply.

(15) When using a DC power supply, please check our User's Manu-
al or Product Specification for accompanying limitations.

(16) An external power supply is to be prepared by the customer.

(17) Use an input voltage that meets the product specifications.



Servo Amplifiers

EtherCAT interface type

Amplifier capacity: 10 to 50 A

Hl How to read model numbers

Note that not all possible combinations of field values may yield valid products. Also, some of the values listed below are for options.

Refer to the Standard Model Number List section for standard models with valid model numbers.

GA D

SA 01 A H 2 4
L Option 2
Code STO function Tandem operation function| Standard/Option
2 | v/(Without delay circuit) N Option
4 v/ (With delay circuit) v Standard
Motor encoder type
Connector X3 Connector X4 .
Code (Upper) (Lower) Standard/Option
1 Absolute encoder Absolute encoder Option
2 Absolute encoder Incremental encoder Standard
8 Incremental encoder - Option
9 Incremental encoder Absolute encoder Option
A Incremental encoder Incremental encoder Option
Interface
Code Specifications
H EtherCAT
Option 1
" . Code Specifications
Amplifier caf)-acm./ A With built-in regenerative resistor & With DB resistor
Code | Specifications L Without built-in regenerative resistor & With DB resistor
01 10A
02 20A
03 30A
05 50 A

Input power supply voltage

Code [ Specifications
SA 200 VAC
SE 100 VAC

D---Servo amplifier

GA:--:SANMOTION G series

CATALOG No. S1062B001 22.10
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Servo Amplifiers EtherCAT Interface Type

System Configuration

10 to 50 A The photo shows a 10 A model.

Servo amplifier

Setup software i_’

Molded case circuit breaker (MCCB) = =
SANYO DENKI USB serial adapter
Noise filter ECE e
, Electromagnetic contactor XA
1
@ @ — To next
E !513) servo amplifier Host

XC

0.:..
'n.

External regenerative resistor XB

GPIO connector

e i

LSOO ey
X4

Fully closed-loop
encoder connection

. 6 Safety unit,
..'.' jepejeiauieieieiejeeiafejeiejuiajuiaiuls Sejjajepaiy Servo motor safety PLC, etc.

encoder cable

Holding brake power supply

Servo motor

In the case of a linear servo motor —XB

Linear servo motor

EXYe) © [ © ©oo
7 5 H
1 1 ]
el o} e
Hall sensor

e e e e e e e I e e e
. 1
Linear encoder
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Options and Peripheral Items (10 to 50 A)

sainlesa4

No. |Name Model no. Description
© | Setup software Can be d_ownloaded from_Product Parameters can be set and monitored via communication with a PC.
Information on our website.
® | USB communication cable AL-Y0020355-0L] PC side: Type A, amplifier side: Type C PC communication cable for setup
AL-Y0021049-0[] PC side: Type C, amplifier side: Type C software
© | EtherCAT connector To be provided by the customer | Communication with controller or another servo amplifier [
3
) . ) Used when more regenerative capacity is needed, e.g., high-frequency move- o
@ | External regenerative resistor AL-ROJOwCICB ments =
© | Servo motor power cable p. 65, p. 66
For rotary motors only
©® | Servo motor encoder cable p. 66
@ | Safety unit, safety PLC, etc. To be provided by the customer gsfr;r:\t/a(;cicl/o signals from the STO function to devices such as a safety unit and -
. iy
© | Molded case circuit breaker (MCCB) | To be provided by the customer | Used to protect power lines 5 §_
© | Noise filter To be provided by the customer | Used to prevent external noise from power lines 5 a
- B - . <
@ | Electromagnetic contactor To be provided by the customer | Used to switch the power on and off (prepare a protective circuit) %o
~ Q.
@ | Holding brake To be provided by the customer | Used for servo motors with holding brake &
Individual connectors 7
No. | Connector code | Details Model no. Mfr. part no. Manufacturer g
® (XA For main circuit power supply connection | AL-01111794-01 | 03JFAT-SAXGDK-KT10 og
o
® |XxB For servo motor/linear servo motor connection | AL-01111795-01 | 03JFAT-SAYGDK-KT10 §
P ircui @
@ |xC ower | For control circuit powersupply/ | o 41111793.01 | 06JFAT-SAXGDK-K5.0
connector | external regenerative resistor connection JST
For control circuit power supply /
® [Xxc built-in regenerative resistor connection | AL-AP000439-01 | 06JFAT-SAXGDK-K5.0 + Shorting bar 5
(with short-circuit jumper) 8
® |0T Connector tool for XA/XB/XC AL-00961844-01 | J-FAT-OT(N) D
connector - - -21- , -21S, DH-27- . irose Electric Co., Ltd. S]
® X1 GPIO AL-01131482-01 | DH-27-CT1B, DH40-27S, DH-27-CMB(7.3) | Hi Electric Co., Ltd 5
— =
® (X2 STO wiring connector AL-00718252-01 | 2013595-3 Tyco Electronics Japan g.
® |x2 Signal | STO short-circuit connector* AL-00849548-02 | 1971153-2 GK. Z
connector | For encoder connection
) | X3, X4 (With linear servo motors, linear AL-00530312-01 | 54599-1019 Molex Japan Co., Ltd.
encoder / hall sensor connection )

* If not wiring X2, be sure to insert a supplied short-circuit STO connector to X2.

Power connector sets

[
&
3
>
=
=2
(:‘::
7]
>
S
o
o

<Q
=
el
=
w
@

Name Model no Connectors included in the set (see above, numbers in the “Individual connectors” table)
) B XA ® XB @ Xc (B XC with shorting bar (1601
Power connector set A »
(With built-in regenerative resistor) A ) v v - v v 3
>
Power connector set B é
(With external regenerative resistor) AL-01133414-01 v v v - v g
m
5
P 9
Signal connector sets Q
Connectors included in the set (see above, numbers in the "Individual connectors" table) =
Name Model no.
@ X1 ® X2 ) X3, X4
Signal connector set B1 -
(STO not used) AL-01136238-01 v Use the short-circuiting connector included with the servo amplifier v o
i)
Signal connector set B2 Ei
(STO used) AL-01136299-01 v v v 2
Powe I'/Slg nal connector set For semi closed-loop control. When using fully closed-loop control or using a hall sensor with a linear servo motor, prepare another @ encoder connector.
Built-in sTO Connectors included in the set (see above, numbers in the "Individual connectors" table)
Name regenerative . Model no. ®
- function @XA | ®XB | @XC | @ XCwithshortingbar | @ OT | @X1 | B X2 | X3, X4 =
Q
v - AL-01100889-01 | v - v v v - v g
Power/Signal - - AL-01100888-01 | v v - v v - v o
connector set B Y
v v AL-01100925-01 v v - v v v v v @
- v/ AL-01100893-01 v v v - v v v v
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Servo Amplifiers EtherCAT Interface Type

General Specifications

C eh c“Yus E @

Model no. GADS[Jo1J] GADS[Jo2[ ][] GADS[Jo3[ ][] GADS[Jos[ ][]
Capacity 10A 20A 30A 50 A

Maximum compatible motor output 200 W 400 W 1.5 kW 2.5 kW
Continuous output current 1.2 Arms 3.1 Arms 5.2 Arms 12.0 Arms
Peak output current 4.3 Arms 12.0 Arms 16.3 Arms 26.5 Arms

Control function

Position/speed/torque control (switched with parameters)

Control system

IGBT-based, sinusoidal PWM control

Main circuit
power supply

Input voltage range

3-phase: 200 to 240 VAC (+10, -15%), 50/60 Hz (£3 Hz)
Single-phase: 200 to 240 VAC (+10, -15%), 50/60 Hz (£3 Hz)"
Single-phase: 100 to 120 VAC (+10, -15%), 50/60 Hz (£3 Hz)?

Input current (3-/single-phase) 1.2/2.0 Arms 2.2/3.9 Arms 6.9/7.0 Arms 11.0/11.6 Arms
Power supply capacity 0.4 kVA 0.8 kVA 2.4 kVA 3.8 kVA
Gl Single-phase: 200 to 240 VAC (+10, -15%), 50/60 Hz (3 Hz)
Control circuit power supply | T gete Single-phase: 100 to 120 VAC (+10, -15%), 50/60 Hz (3 Hz)?
Input current 0.5 Arms 0.3 Arms
I .| Resistance 250 170Q
Built-in regenerative M
. ax. power
Regenerative resistor resistor consumption 5w 2w
MII?. allowable external 250 170
resistance
Operating ambient 010 +60°C¥
temperature
Storage temperature -20to +65°C

Environment

Operating and storage humidity

95% RH max. (non-condensing)

Operating altitude

2000 m max.®

Vibration resistance

6 m/s?

Shock resistance

20 m/s?

Overvoltage category

Structure

Built-in tray-type power supply

(1) 200 VAC single-phase input is compatible only with GADSA[J[]. When using single-phase input, parameter settings will be necessary.

(2) 100 VAC single-phase input is compatible only with GADSE[J[]. When using single-phase input, parameter settings will be necessary.

(3) When used in environments with an ambient temperature of +55 to +60°C or an altitude of 1000 to 2000 m, motor performance undergoes derating.

Hl Performance

Velocity control range

1:5000 (Internal velocity command)

Frequency characteristics

3500 Hz (With 400 W or lower motors in high-speed command mode)

Allowable range of load inertia

10 times the motor rotor inertia

M Built-in functions

Protection functions

Output power device error (overcurrent), current detection error, STO error, cooling fan error, overload, regenerative error,
magnetic pole position estimation error, continuous overspeed, overheating error, external error, servo amplifier temperature
error, overvoltage, main circuit power supply undervoltage, main circuit power supply open phase, main circuit power supply
voltage detection error, inrush current protection time error, control circuit power supply undervoltage, encoder error, over-
speed, speed control error, speed feedback error, model-following vibration control error, excessive position deviation, posi-
tioning command error, excessive inter-axis synchronization deviation, excessive dual positioning deviation, dual positioning
feedback error, inter-aplifier communication error, memory error, CPU error, parameter error, control circuit error, task pro-

cess error

Digital operator Status display, test run, alarm log, monitoring
Dynamic brake circuit Built-in

Regenerative circuit Built-in

Monitoring

Ch 1: Velocity monitoring (VMON) 2.0 V £10% (at 1000 min-"),
Ch 2: Torque command monitoring (TCMON) 2.0 V £10% (at 100%)
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imensions [Unit: mm]

D
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Servo Amplifiers EtherCAT Interface Type

62

External Wiring Diagram

EtherCAT

Start ready Start ready
ON mO FF

oy

System error stop

5 External regenerative resistor
)
200 VAC 3-phase input B xc ‘ ool sl el sl s ‘ "
{Amplifier capacity 10t0 50 A) PG Qe e P ) Servo motor
XA Sl Sle g2 b )
3-phase MC Tlu » /
AC power supply ur ERE ‘ZS g «% i V2 M { §>
s oV i EREE ‘ 1 Noowg S \ Holding brake
S0/60 Hz " Buitn egeneratve resisor T } For el wi
1
1 x3xa =
|
- ‘(T ”””” ‘r“‘ {Encoder
e Servo amplifier T L;J)
100 VAC input (Amplifier capacity 10 to 30 A) ot SH (5) SH
200 VAC single-phase input (Amplifier capacity 10 to 50 A) Xi
Digital isolator ]
- x| T - U N .
Singlo-phase mC Tlu cont.com | 1| | { 524 VDC
AC power supply 3 il ConTT kS
10010120V or | o llm o S~ T
200to 240V S
50/60 Hz (14) @
15) o2 | 3 ~
(19) (16) =<
N | 4
[@ 5 P from ~
DCinput
(300 VDC £20%: Amplifier capacity 10 to 50 A) ! oo | ~
(150 VDC £20%: Amplifier capacity 10 to 30 A)
A_| { ;% oo |
DC power supply +DCJ e iu 1 o S| [6eneral-purpose
300VDC £20% i input
or ¢ | 2 |12 Yoo | 5 -
150VDC £20% | (15 =<
{7 (13)
(19) (18) CONT+ 3 5~24 VDC
3 N | g
coNTe
X2 ® N (il
12V = o | ~
" Ly Y v 7
-2 )—Y Line driver
AM26C31 equivalent
(13) 7N | s |wweorts T A0 |18
- T [ :HWGUFFH - 7% N
3 _|\HWGOFF1- %% % ol
~ 6 :HWGUFF2+ BO 2
5 | HWGOFF2: %%% | A, B, Z encoder
BO |2 signal output
8 _|<EDM+
. 20 |2
(13) 7 |<EDM- ,{:{ N
24VDC = ) 70 | B8
ol
i S6 |12
Shielded /! " S6 (|l
out Line driver
— AM26C31 equivalentSC
RXD+ 2%
Ethernet output Same as input i C
RXD- 25
¢ Tandem
X0+ (|5 N operation
e % T0- (|2
F | e e S (13)
5VDC,12~24VDC
1 OUT-PWR1 q 13 OUT-PWR
24VDC
ouT-PwR2_J oUT-CoM
(12)
Ethernet input 5 General-
X 3 ouTl | purpose
output
RX- N 6
7
i
I . our2
ol [
SH + | X5 \ Shielded
Shielded f EJ ! ssvoc LllhlumbatEtervd
| ncoder
1 1 2 | ]banerympu(
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90VDC
(24VDC)

h holding brake only)

Connector no.|Name Housing, plug, shell
XA Main circuit power o3 jear. sAXGDK-KT10
input connector
XB Servo motor pOWer o3 AT SAYGDK-KT10
connector
Control power supply
XC / regenerative 06JFAT-SAXGDK-K5.0
resistor connector
Plug: DH40-27S
X1 Controller connector |Cover: DH-27-CT1B
Clamp: DH-27-CMB(7.3)
. For short-circuiting:
X2 Safety device 1971153-2
For wiring: 2013595-3 |
X3, X4 Motor encoder connector|l/0 connector: 54599-1019

(M
)

jwN'wEUse shielded twisted pair (STP) cables.

When using the built-in regenerative resistor, connect a shorting

jumper between RB1 and RB4 terminals. When using an external

regenerative resistor, remove the shorting jumper connected to

RB1 and RB4 terminals, and then connect the external regener-

ative resistor between RB1 and RB2 terminals.

The © terminal is a maintenance terminal (high-voltage circuit).

Do not connect wires to this terminal.

Motor side connections vary depending on motor specifica-

tions.

Refer to the encoder connection diagram for the wiring of en-

coder connectors.

L1, L2, L3, L1C, L2C, RB1, RB2, RB4, S, U, V, and W are high-volt-

age circuits. All other signal lines are low-voltage circuits. When

wiring, provide sufficient clearance between high-voltage and
low-voltage circuits.

For differential line drivers, use one with a differential voltage

(VT) within 2.5 to 3.8 V. If the differential voltage is below 2.5V or

above 3.8V, it may cause malfunction due to missing pulses.

X2 is a safety device connector. Turning Servo ON (motor in op-

eration) requires to connect a safety device to X2 and get safety

functions enabled. When not using safety functions, be sure to
insert the short-circuiting connector to X2.

(9) Do not connect anything to the X2-1 or X2-2 pins.

(10) Use a category 5e (TIA standards) or better shielded twisted pair
cable (STP).

(11) Pins 4-5 and 7-8 of the EtherCAT IN/OUT connectors are shorted
inside the amplifier. Pins 4-5 and 7-8 are connected with 75 Q
resistors as shown on the diagram It is also connected to the
pulse transformer midpoint with a 75 Q resistor.

(12) For sourcing type output, connect pin X1-14 to an external power
supply; for sinking type output, connect pin X1-14 to GND.

(13) An external power supply is to be prepared by the customer.

(14) Use of a UL or IEC/EN compliant leakage circuit breaker is rec-
ommended.

(15) When using single-phase 100/200 VAC or VDC input, connect the
main circuit power supply to L1 and L2, and do not use L3.

(16) When using a single-phase power supply, please check our Us-
er's Manual or Product Specification for accompanying limita-
tions.

(17) Use of a UL or IEC/EN compliant leakage circuit breaker is rec-
ommended on the primary side of the DC power supply.

(18) When using a DC power supply, please check our User's Manu-
al or Product Specification for accompanying limitations.

(19) Use an input voltage that meets the product specifications.

3

(4

(5

(6

(7

8
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Options

Setup Software

This software allows you to set servo system parameters from a PC.
It also allows you to easily start up and run tests for the servo system.
The software can be downloaded from Product Information on our website.

https://www.sanyodenki.com/

M Setup software name

SANMOTION MOTOR SETUP SOFTWARE

B Main functions

Parameter settings (by group, by function)

Diagnosis (alarm indicator, warning indicator, alarm cancellation)

Test run execution (speed jog, positioning operation, motor home position

search, serial encoder clearance)

Servo tuning (notch filter tuning, FF vibration control frequency tuning)

Various measurement functions (operating waveform display, machinery

frequency response measurement)

Use a USB communication cable to connect the USB port on the PC and the servo amplifier.

M Supported operating systems

Windows 10/11

See our website for details on supported OS versions.

New features of SANMOTION G series

GPIO monitoring
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Graphically displays general-purpose I/0 signal status

System analysis (high-precision mode)

s

B kel

i ]

SN kel

A function to measure the frequency response more precisely than the
system analysis of the SANMOTION R 3E Model has been added.
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Advanced tuning
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By setting the operating conditions of the machine, the frequency re-
sponse characteristics and positioning settling characteristics are mea-
sured and automatically adjusted to the optimum control parameters.

Motor Earameter downloader
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Newly added motors can be easily added with the setup software without
updating the amplifier firmware.



Cables

[Unit in drawings: mm]

- - m

l USB communication cable for setup software g

=

Communication cable with computers for setup software use. §
PC side: Type A, amplifier side: Type C )

Cable length: L [m] Model no. \ \
1.0 AL-Y0020355-01 (L Dm | o< [ 2]
2.0 AL-Y0020355-02 Servo amplifier (USB Type C) PC (USB Type A) -
=
@
PC side: Type C, amplifier side: Type C g
Cable length: L [m] Model no. ‘ L ‘
10 AL-Y0021049-01 O Dm x m__ | ]
2.0 AL-Y0021049-02 Servo amplifier (USB Type C) PC (USB Type C)

()
z<
=
35

B Amplifier-amplifier cable for tandem operation npedicated for analogipuise input type =

[

Connects between servo amplifiers for tandem operation. (X6<X6) 2 §

Cable length: L [m] Model no. ’= L ‘
02 AL-01134653-01 No.10 No.1 ) No.10 No.1
3.0 AL-01134653-02 @ E @ @ Z @ »
2
5]
5

Il Servo motor power cable The power supply for the holding brake needs to be provided by the customer g
Front and rear cable exits are directed to the output shaft direction and the opposite direction, respectively.

40 mm sq. 60 to 86 mm sq. c
Cable exit| L[m] | Model no. Cable exit| L[m] | Model no. 5-3
direction direction @
Front 1 GSSF0100S Front 1 GMSF0100S S
Rear 1 GSSR0100S Rear 1 GMSR0100S =2
Front |3 | GSSF0300S Front |3 | GMSF0300S 2
Rear 3 GSSR0300S Rear 3 GMSR0300S @
Front 5 GSSF0500S Front 5 GMSF0500S P
Rear 5 GSSR0500S Rear 5 GMSR0500S 3
(A) Power 22 AWG (A) Power 19 AWG E]
(B) Brake 24 AWG (B) Brake 23 AWG 5‘
(C) Ground 22 AWG (C) Ground 19 AWG >
(D) Cable diameter| g5.4 (D) Cable diameter | 26.6 2
Connection Lead wire color Motor signal name | Connector pin no. Connection Lead wire color Motor signal name | Connector pin no. ‘9\0

f=
Red U 1 Red U 1 7
White \ 2 White \ 2 "
Black W 3 Black W 3 ‘g”
Green/Yellow Ground 4 Green/Yellow Ground 4 z
Yellow Brake 5 Yellow Brake 5 ?g
Yellow Brake 6 Yellow Brake 6 o
=
(]
2
Front cable exit Rear cable exit Front cable exit Rear cable exit =
L (445)  (2445) L L RN 1) NP 1) L
(50) = 2 =2 (50) (50) _ g0 (50)
(5) = B = = s =) (5) (5) e = = S =) (5)

e AL Ty e g
(A) Red, white, black =l (A) Red, white, black (A) Red, white, black (A) Red, white, black g
(B) Yellow, yellow = (16.5) (165) (= (B) Yellow, yellow (B Yellow, yellow (B) Yellow, yellow 7]

(C) Green, yellow = ™| , . bl E (C) Green, yellow © Green'\}/ellow 3 (C) Green, yellow

3= s & \ — ' -
o)

%)
@
@
Q
2
=}
o)
=
s
@
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Cables

- Servo motor power cable e power supply for the holding brake needs to be provided by the customer

Front and rear cable exits are directed to the output shaft direction and the opposite direction, respectively.

100 mm sq.

130 mm sq.

L [m] Model no. (w/o holding brake) | Model no. (w/ holding brake) L[m] Model no. (w/o holding brake) | Model no. (w/ holding brake)
1 GPPB0100S GQPB0100SB 1 GRPB0100S GRPB0100SB
3 GPPB0300S GQPB0300SB 3 GRPB0300S GRPB0300SB
5 GPPB0500S GQPB0500SB 5 GRPB0500S GRPB0500SB
(A) Power 14 AWG 14 AWG (A) Power 14 AWG 14 AWG
(B) Brake 20 AWG 20 AWG (B) Brake 20 AWG 20 AWG
(C) Wire | 14 AWG 14 AWG (C) Wire |14 AWG 14 AWG
Ground | gauge Ground | gauge
Terminal | N2-M4 N2-M4 Terminal | N2-M4 N2-M4
(D) Cable diameter| @12.5 0125 (D) Cable diameter| 912.5 012.5
Connection Lead wire | Motor Connector | Lead wire | Motor Connector Connection Lead wire | Motor Connector | Lead wire | Motor Connector
color signal name | pin no. color signal name | pin no. color signal name | pin no. color signal name | pin no.
Red U A Red U F Red U D Red U D
White |V B White |V | White |V E White |V E
Black |W C Black |W B Black |W F Black |W F
Green |Ground |D Green |Ground |ED Green |Ground |G, H Green |Ground |G, H
Yellow |— — Yellow | Brake G, H Yellow | — —_ Yellow | Brake A B
L ) L )
(A) Red, white, black = %% (A) Red, white, black = %%
(B) Yellow, yellow . (B) Yellow, yellow 5 e,
(C) Ground (C) Ground
l Servo motor encoder cable
40 to 86 mm sq. 100 to 130 mm sq.
Cable exit| L[m] | Model no. L[m] Model no.
direction 1 RS-CA9-01-R
Front 1 GESF0100S 3 RS-CA9-03-R
Rear 1 GESR0100S 5 RS-CA9-05-R
Front 3 GESF0300S (A) Cable diameter| 6.7
Rear 3 GESR0300S Connection Motor side Amplifier side Signal
Front 5 GESF0500S Straight plug 1/0 connector name
Rear 5 GESR0500S Mfr. part no.: Mfr. part no.:
Size 26 AWG JN2DS10SL2-R 54599-1016
(A) Cable diameter| 5.1 (J.AE) (MOIEX Sl
- - - - Pin no. Pin no.
Connection Lead wire color Motor signal name | Connector pin no. 1 7 ESt
Shielded Ground 1
Red BV 2 2 8 ES-
Black SG 3 i = p—
White* — 4
Yellow* — 5 5 — —
Brown ES+ 6 6 — —
Blue ES- 7 7 — Ground
Green* — 3 8 9 EBAT+*
" 9 1 5V
Purple — 9 10 2 G

* Do not connect unused lead wires (white, yellow, green, or purple) to the servo amplifier.
Note: Contact us if the cable length is to be 10 m or longer.

Front cable exit
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Rear cable exit

(12.9)

(25)

* Do not supply power to batteryless encoders.
Note: Contact us if the cable length is to be 25 m or longer.

(A)

\

Straight plug

1/0 connector




AC Reactors

It is recommended you install an AC reactor to the power supply input to suppress harmonic currents and correct the power factor. §
=
- - - @
Compatible servo Dimensions [Unit: mm] Terminal | Mass @
Model no. o .
amplifier W W1 W2 H D D1 D2 d Size [kl
GADSA01[]
GADSA02[]
R-ACL-004 GADSEO01[] 75 70 50 110 60 60 40 M4 0.8
GADSE02[] 5 =
GADSE03[] 3
=
R-ACL-01K GADSA03[] 85 70 50 130 60 60 40 M4 1.2 ©
R-ACL-02K GADSA05[] 120 90 70 150 70 72 60 M4 1.8

Note: Connect an AC reactor to each servo amplifier.

D
——
D2 ‘
117 JaquinN
I9POIA piepuels

W
wn
(]
3
o
<
= o
)
<}
w
N S
t;:j:—j |
-
w2 | c
W1 )
Q
2
wn
D
3
o
<
o
)
o
g
w

Analog Monitor [Unit in drawings: mm]

This is an analog monitor that is capable of displaying velocity waveforms and the like on an oscilloscope for the purpose of system tuning or maintenance.

Name Details Model no. Name Model no.
Monitor box unit
Monitor box 2 pcs of dedicated cables | Q-MON-3 Dedicated cable | AL-00690525-01
(on the right)

as|ng/Bojeuy siaydwy onag

Note: Power is supplied by the servo amplifier.

Monitor box side Servo amplifier side
200050

Brown  I50+5 3045 2045 20+5| Black

B ©

1B 1A 1
j : 20 B3 ) 3

N

A

2

I
Les)

.,
1vD48y13 seuduy onisg

]

.

LEFT RIGHT

ml\/ﬂ M2DM GND GND DMM2 M1
o o
r

—————

®

44

(o]

A | =—— Iiitt———
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External Regenerative Resistor

[Unit in drawings: mm]

132 300 182 300
122 6 172 210
0 150 6
| 6
— ‘ N 4.3 | 04.3
) [ ! I
<
3L :‘»i’— ———7—77F7777%§ E ! > C
w || -
1 | sﬁ =D |- —— - ===
\ g ‘ =
- I
" 210 ) [ / Fiberglass braided silicone rubber wire

Fiberglass braided silicone rubber wire
20 AWG 0.5 mm? White (Thermostat)

20 AWG 0.5 mm? White (Thermostat)
Fiberglass braided silicone rubber wire

18 AWG 0.75 mm? Black

Fiberglass braided silicone rubber wire

; 18 AWG 0.75 mm? Black
| | ! =
‘I | | - - F
| | T

Model no.
AL-R120W25B

Mass

0.24 kg

Mass Resistance
0.19 kg

Thermostat detection temperature: 135 £7°C (Normally-closed contact)

Model no. Rated power [P] Resistance

AL-R080W?25B sow 250

Rated power [P]
120 W 25Q

Thermostat detection temperature: 135 £7°C (Normally-closed contact)

230 300 | 250 2xp4.5
220 270
= 234 L8
200 6 - F —‘ Ground
| 04.3 6 ~ ( X
| 7
I > ¢
2« —F= = - ===
s = ﬁ - = :Thermustat : - - - -
1 I > - ‘ |
) I /Fiberglass braided silicone rubber wire L =X
<
20 AWG 0.5 mm? White (Thermostat) ¢ -
Fiberglass braided silicone rubber wire Lead 24 AWG 0.2mm? White 3
18 AWG 0.75 mm? Black 350 700
I
IS | [j: [ ! @
1 | — I — | C=io \ A\ /
NT T T T ——=—tpa :

Crimp terminal (M5)
Lead 14 AWG 2mm? White

Model no. Rated power [P] Resistance Mass Model no. Rated power [P.] Resistance Mass
AL-R220W20B 220 W 200 0.44 kg AL-R500W10B 500 W 100 1.4kg
AL-R220W25B 20W 250 0.44 kg AL-R500W20B 500 W 200 1.4kg
AL-R220W50B 20W 50 Q 0.44 kg AL-R500W25B 500 W 250 1.4kg

Thermostat detection temperature: 135 £7°C (Normally-closed contact)  Thermostat detection temperature: 100 £5°C (Normally-closed contact)
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FrO nt MOU nting BraCketS [Unit in drawings: mm]

Brackets for mounting the servo amplifier on the front (connector side). §
Compatible servo amplifier Model no. Set items g
12
] ] Upper and lower mounting brackets: 1 each
10 A, 20 A, 30 A (GADSLTI01, 02, 03) AL-01133484-01 Mounting screws X 4 (M4 flat head, 8 mm)
] i Upper and lower mounting brackets: 1 each
50 A (GADSAQS) AL-00830391-01 Mounting screws X 4 (M4 flat head, 8 mm)
Note 1: Trivalent chrome plating is used. (Surface color is silver-blue, and different from body color.)
Note 2: Cannot be used with battery box. (10 to 50 A) 5
e
AL-01133484-01 AL-00880391-01
Upper bracket Upper bracket
, . @
- L 29
e Ky 1
g @] © g3
0 0 o=
2'\'05 @3
175 50 ) @
\
15 25 2 £$ O® = N H
E$ o] &— X p "
e+ (]
40 95 g
Lower bracket Lower bracket §
o
30 85 S
225 $ ® 7777777 __ H
EL_{\ —® 2x5 ‘ 4&2 g
1Ls 2| 175 50 | o
(%)
@
s
©®o B 77 ‘ §
) é 5 :
-1 "

Mounting example Mounting board dimensions example

10A,20A 30A 50 A
50

25 3.M4 0y a4

as|ng/Bojeuy siaydwy onag

-
Im
w
X
g
i~
- :I:
— 1o

+

I
168 or more
180
168 or more

180
|
\
o
\
|
168 or more
180
|
T
1WvD18Y37 siayidwy oniss

T

I

[ I

| | |

| | |
- B s
44 or more ‘QJ 89 or more

Mounting brackets _~ Mounting surface

54 or more
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Selection Guide

Replacement Models of Conventional Products

Servo motor

M 200V Low-inertia servo motors

M 200V Medium-inertia servo motors

Motor Holding Conventional Motor Holding Conventional
flange | brake E;’:ei SANMOTION R E;’:ei iﬁg‘gfg;'ONG flange | brake Ejtte:t SANMOTION R Ejttegt fﬁ';'g'g;'om
size (24 vDC) P model no. P ’ size (24 vDC) P model no. P ’
— 50W |R1AA04005FX[103M | 50 W |GAM1A4005FOX[ ] — 30W |R2AA04003FXCJ03M | 30W | GAM2A4003FOX ]
40 mm sq, |1 0W_ [RIAAMOSFCCIOSM | S0W_| GAM1A4O0SFOCTIL] v | 30W |R2AA04003FCCTIO3M | 30W | GAM2A4003FOCCIC]
— 100W |R1AA04010FXCI03M | 100W |GAM1A4010FOX[]C]
— 50 W |R2AA04005FXC103M | 50 W | GAM2A4005F0X]C]
v 100 W | R1AAQ4010FCI03M | 100 W | GAM1A4010FOCCIC] 40 mm sq.
_ 200W |RIAAGGO20FXL103M | 200W | GAM1AG020FOX L] v 50 W |R2AA04005FCCI03M | 50 W | GAM2A4005F0CLIC]
6 v 200W |R1AA06020FCLJ03M | 200W | GAM1A6020FOCLIC] - 100W |R2AAQ4010FXCI03M | 100W | GAM2A4010FOXIC]
mm sq.
— 400 W | R1AA0B040FX[I03M | 400 W | GAM1A6040FOX[ ][] v 90W | R2AA04010FCCI03M6 | 100W | GAM2A4010FOCCIC]
v 400W |R1AA06040FC[I03M | 400 W | GAM1A6040FOCLI] _ 100W | R2AAGGOI0FXTI03M | 100W | GAM2A6010FOXC ]
— 750 W |R1AA08075VXCJ03M | 750 W | GAM1A8075VOXCI]
v 100W |R2AA06010FCCI03M | 100 W |GAM2A6010FOCCIL]
v 750 W |R1AA08075VCLJ03M | 750 W | GAM1A8075V0CLI]
80mmsq. —— 750W |RIAAGSOISFXI0EM | 750W | GAMIABO7SFOXCIL] — 200W | R2AA06020FXCJ03M | 200 W | GAM2A6020FOX[I[]
v 750 W | R1AA08075FCLI03M | 750 W | GAM1A8075F0CLI] 60 mm sq v 200W |R2AA06020FCLJ03M | 200 W | GAM2A6020FOCL ]
- TKW |R1AA10100FXCI0OM | 1kW | GAM1AA100FOXCIC] o= 400W |R2AA06040FXCJ03M | 400 W | GAM2A6040FOX( ]
v | 1w [EERIGOEN 1 W e V| 360W | R2AA0G040FCLI03ME | 400W |GAM2ABO4OFOCLIL]
- TKW |R1AA10100HXCI0OM | 1kW |GAMIAA100HOXC]C]
— 400 W |R2AA06040HXCI03M | 400 W | GAM2A6040FOXC ]
- v 1KW |R1AA10100HCCI0OM | 1kW |GAM1AA100HOCCIC]
mm sq.
q — 15 KW |RIAATOT50EXCI00M | 15 KW | GAMIAATS0FOXC ] v 360 W |R2AA06040HCLI03MS6 | 400W | GAM2A6040FOCLIC]
v 1.5kW |R1AA10150FCLI00M | 1.5kW |GAM1AA150FOCL][] — 200W |R2AA08020FXCJ03M | 200 W | GAM2A8020F0X[ ][]
- 1.5kW | R1IAA10150HXCI00M | 1.5kW | GAM1AA150HOXCIC] v 200W |R2AA08020FCL103M | 200 W | GAM2A8020FOCLI[]
v 15kW |R1AA10150HCCI00M | 1.5kW | GAMIAA150H0CLIC] _ 100W | R2AACBOAOFXCI03M | 400W | GAM2A8040FOXC L]
80 mm sq.
v 400 W |R2AA08040FCLI03M | 400 W | GAM2A8040FOCLI]
M 100V Low-inertia servo motors — | 750W |R2AA08075FXCI03M | 750 W | GAM2A8075FOXIC]
Motor |Holdng |, |Conventiona e |sanmorion v 750 W | R2AA08075FCCI03M | 750 W | GAM2A8075F0CLIC]
flange | brake out | SANMOTION R tout i — 750 W | R2AAB8075FXL103M | 750 W | GAM2A9075F0X[ 1]
size (24 VDC) outpu model no. output | moaetno.
v 750 W |R2AABBO75FCLI03M | 750 W | GAM2A9075F0CLI]
— 50 W | R1EA04005FX[CJ03M 50 W | GAM1E4005F0XCIC] — 1kW | R2AAB8100FX[J03M 1kW | GAM2A9100F0X[ 1]
86 mm sq.
" v 50 W | R1EA04005FC[]03M 50 W | GAM1E4005F0CCIC] q v 1kW | R2AAB8100FC]03M 1kW | GAM2A9100F0CL 1]
mm sq.
— 100W |R1EA04010FXCJ03M | 100W |GAMIE4010FOX]C] — TkW | R2AAB8100HXCJ03M | 1kW | GAM2A9100HOX[ ]
v 100W |R1EA04010FCCI03M | 100W |GAMIE4010FOCCIC] v 1kW |R2AABB100HCLI03M | 1kW | GAM2A9100HOCLIC]
0 — 200W |R1EA06020FXCJ03M | 200 W |GAM1E6020FOXCIC] — 750 W | R2AA10075FXCI03M | 750 W | GAM2AA075FOXC ]
mm sq.
v 200 W | R1EA06020FCLJ03M | 200 W | GAM1E6020FOCCI[] v 750 W | R2AA10075FCLI03M | 750 W | GAM2AAQ75FOCLIC]
— TkW | R2AA10100FXCJ03M | 1kW | GAM2AA100FOX(JC]
. . . 100 mm sq.
H 100V Medium-inertia servo motors v 1kW | R2AA10100FCCI03M | 1kW | GAM2AA100FOCCIC]
" ol c ol — 1.5kW | R2AAT0150HXCJ00M | 1.5kW | GAM2AAT50HOXC ]
otor oldin onventiona
. brakeg Rated | ¢\ NMOTION R Rated | SANMOTION G v/ | 1.5kW |R2AA10150HCCI00M | 1.5kW | GAM2AA150H0CCIC]
. output output | model no.
size (24 vDC) model no. — | 550 W |R2AA13050HXCJ00M | 550 W | GAM2AB055D0X ]
— 30W | R2EA04003FX[103M 30W | GAM2E4003FOX ] v 550 W | R2AA13050HCLJ00M | 550 W | GAM2AB055D0CL (]
v 30W | R2EA04003FC103M 30W | GAM2E4003F0C ] — 550 W | R2AA13050DX[J00M | 550 W | GAM2AB055DOX[ ][]
50 W | R2EA04005FX[103M 50 W | GAM2E4005F0X[ ][] v 550 W | R2AA13050DCLJ00M | 550 W | GAM2AB055D0CL (]
40 .
M S8 T 50w |R2EA2005FCTI03M | 50W | GAM2E2005F0CCI] - — | 12kW |R2AA13120BXCJ00M | 1.2kW | GAM2AB120B0XCIC]
mm sq.
— 80W | R2EA04008FX[103M 100W | GAM2E4010FOX ] v 1.2kW [R2AA13120BC[_J00M 1.2kW | GAM2AB120B0C[ ][]
v 80W |R2EA04008FCCIO3M | 100W |GAM2E4010FOCCIC] — | 12kW |R2AAT3120LXCI00M | 1.2kW | GAM2AB120HOXLIL]
— 100 W | R2EA06010FX[103M 100 W | GAM2E6010FOX[ 1] v 1.2kW | R2AA13120LCCJ0OM | 1.2kW | GAM2AB120HOCL ][]
v 100W |R2EA06OTOFCLI03M | 100W |GAM2E6010FOCCIC] — | 12kw |R2AA13120DXLI00M | 1.2kW | GAM2AB120D0XCIC]
60 mm sq. — 200 W | R2EA06020FX[103M 200W | GAM2EB020FOX[ ][] v 1.2kW | R2AA13120DCLJ0OM | 1.2kW | GAM2AB120D0C[ ][]
v 200W |R2EA06020FCCI03M | 200W | GAM2E6020FOCLI]

70
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Servo amplifier

Il 200V Analog/Pulse input type

M 100V Analog/Pulse input type

PO fregenorave [ST0,ATOIer |G [SMOTIONG e |ST0, AT | | SAMOTION
resistor model no. resistor model no.
- - 10A |RS3A0TA0ALO | GADSAO01LA00 - - 10A | RS3EQTAOALO | GADSEO1LA00
- - 20A |RS3A02A0AL0 | GADSA02LAQ0 - - 20A |RS3E02A0ALO | GADSE02LA00
- - 30A RS3A03A0ALO | GADSAO3LA00 - - 30A RS3E03AOALO | GADSE03LAOO
- - 50A RS3A05A0AL0 | GADSAO5LA00 - v 10A RS3E01A0AL2 | GADSEO01LA22
- v 10A RS3A01A0AL2 | GADSA01LA22 - v 20A RS3E02A0AL2 | GADSEO02LA22
- v 20A |RS3A02A0AL2 | GADSA02LA22 o - v 30A |RS3E03A0AL2 | GADSEO3LA22
- v 30A | RS3A03A0AL2 | GADSAO3LA22 Sinking type v - 10A | RS3E0TA0AA0 | GADSE01AAQ0
L - v 50 A |RS3A05A0AL2 | GADSA05LA22 v - 20A |RS3E02A0AA0 | GADSE02AA00
Sinking type v - 10A  |RS3A0TA0AAQ0 | GADSA01AA00 v - 30A |RS3E03A0AAD | GADSEO3AA00
v - 20A RS3A02A0AA0 | GADSA02AA00 v v 10A RS3E01A0AA2 | GADSE01AA22
v - 30A RS3A03A0AA0 | GADSAO3AA00 v v 20A RS3E02A0AA2 | GADSE02AA22
v - 50A RS3A05A0AA0 | GADSA05AAQ0 v v 30A RS3E03A0AA2 | GADSE03AA22
v v 10A |RS3A0TA0AA2 | GADSA01AA22 = = 10A | RS3E0TAOBLO | GADSEO1LBOO
v v 20A | RS3A02A0AA2 | GADSA02AA22 = = 20A |RS3E02A0BLO | GADSE02LB00
v v 30A | RS3A03A0AA2 | GADSA03AA22 = = 30A |RS3E03A0BLO | GADSEO03LBO0O
v v 50 A RS3A05A0AA2 | GADSA05AA22 = v 10A RS3E01A0BL2 | GADSE01LB22
- - 10A RS3A01A0BLO | GADSAO01LBO00 - v 20A RS3E02A0BL2 | GADSE02LB22
- - 20A RS3A02A0BLO | GADSA02LB00 - v 30A RS3E03A0BL2 | GADSE03LB22
= = 30A |RS3A03A0BLO | GADSA03LBO00O ST v - 10A | RS3E0TAOBAO | GADSE01ABO0
= = 50 A |RS3A05A0BLO | GADSAO05LB00 v = 20A |RS3E02A0BA0 | GADSE02AB00
= v 10A  |RS3A0TA0BL2 | GADSAO01LB22 v = 30A |RS3E03A0BAO0 | GADSEO3ABOO
= v 20A | RS3A02A0BL2 | GADSA02LB22 v v 10A |RS3E01A0BA2 |GADSE01AB22
= v 30A RS3A03A0BL2 | GADSA03LB22 v v 20A RS3E02A0BA2 | GADSE02AB22
- v 50 A RS3A05A0BL2 | GADSA05LB22 v v 30A RS3E03A0BA2 | GADSE03AB22
Sourcing type
v 10A RS3A01A0BAO | GADSA01AB00
v - 20A |RS3A02A0BA0 | GADSA02AB00
v = 30A | RS3A03A0BA0 | GADSA03AB00 W 100V EtherCAT interface type
v = 50A |RS3A05A0BA0 | GADSA05ABO00 - ]
v v 102 RSSAOTAOBAZ | GADSA01AB22 ?el;::;]rative STO function® Amplif‘ier gzrll\lvl\tjlrngolr(]ﬁ\ll R SANMOTIONIG
v v 20A |RS3A02A0BA2 |GADSAG2AB22 resistor capactty | model no. model no.
v v 30A |RS3A03A0BA2 |GADSA3AB22 _ v 10A  |RS3E0IAZHLA | GADSEOTLH24
v v 50A  |RS3A0SA0BA2 |GADSAO5AB22 - v 20A  |RS3E02A2HLZ | GADSEQ2LH24
- v 30A  |RS3E03A2HL4 | GADSEO3LH24
v v 10A RS3E01A2HA4 GADSEO01AH24
M 200V EtherCAT interface type v v 20A  |RS3E02A2HA4 | GADSE02AH24
Built-in 5 Conventional v v 30A RS3E03A2HA4 GADSE03AH24
regenerative STO function® Ampllf!er SANMOTION R SR E
resistor capacity model no. model no.
- v 10A RS3A01A2HL4 GADSA01LH24
- v 20A RS3A02A2HL4 GADSA02LH24
- v 30A RS3A03A2HL4 GADSA03LH24
- v 50A RS3A05A2HL4 GADSAQ5LH24
v v 10A RS3A01A2HA4 GADSA01AH24
v v 20A RS3A02A2HA4 GADSA02AH24
v v 30A RS3A03A2HA4 GADSA03AH24
v v 50A RS3A05A2HA4 GADSA05AH24

* Safe Torque Off (STO) is a safety function defined in IEC/EN 61800-5-2:2016.
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Selection Guide

Selection of Servo Motor Output (Rotary Motors)

This is a calculation method for deriving required servo motor output based on specifications of machines.
In this instance an introduction on the procedure for the selection is provided primarily for instances where ball screw

(horizontal) mechanism is involved.

Selection steps

1. Determine the motion profile

Determine the mechanism to use and the motion profile.

2. Calculate the axial load moment of inertia, J,

Calculate the load moment of inertia about the motor axis
based on the mechanism.

3. Calculate the moment of inertia of the motor's load, T,

Calculate the load torque for the mechanism to use.

4. Provisional selection of servo motor output

Provisionally select a motor that meets the following con-
ditions: the load moment of inertia (J ) is 10 times or below
the motor's rotor moment of inertia (J,,), and the load
torque (T,) is 80% or below (T, X 0.8) the motor's rated
torque (T,).
J <J, %10
T, <T,X0.8

5. Calculate the acceleration/deceleration torque

Calculate the total torque required to accelerate/decelerate
the system (motor and load) based on the motion profile.

6. Calculate actual torque

Calculate the required actual torque using a formula and
the results of the previous steps.

7. Assessment

Check if the calculated acceleration and deceleration
torques (T, and T,) are 80% or below the selected motor's
peak torque at stall (< T, X 0.8) and the calculated actual
torque (T ) is 80% or below the motor's rated torque (<T
X 0.8).

T,<T, %08

T,<T,X0.8

T .<T. X038
If the selected motor does not meet the conditions above,

rms R

then change the servo motor output and try one with a
larger output.

8. Calculate the regenerative power

Calculate the regenerative power and select an external
regenerative resistor if needed.
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1. Determine the motion profile

First, determine the machine mechanism and required parame-
ters such as the dimensions of components, positioning resolu-
tion, positioning time, and gear ratio. Make a motion profile for
the determined drive in a graph with speed and time axes.

Speed [min”']

N2 r-----4

N .
1 o - 0 Time [s]

tc ts

N1: Servo motor rotational speed before acceleration [min-']
N2: Servo motor rotational speed after acceleration [min~']
t, =Time spent accelerating the load [s]

t, =Time spent decelerating the load [s]

t, = Time spent while motor is turning at constant speed [s]
t, =Time spent while motor is at rest [s]

t=1 cycle [s]

2. Calculate the axial load moment of inertia, J,

Load moment of inertia is the quantity that expresses an ob-
ject's resistance to change its state of rotational motion.

The following formula is for calculating it in the case of a (hori-
zontal) ball screw mechanism.

M Moment of inertia of ball screw
T X pXD4XL
32

1 2
Ju= (?) X [kg-m?]

G: Gear ratio

p: Ball screw density [kg/m?] (Iron: 7.8 X 103)
D: Ball screw diameter [m]

L: Ball screw length [m]

Bl Moments of inertia of workpiece and table

1 2 P 2
Jo= (?) X W X (;) [kg-m?]

G: Gear ratio
W: Workpiece mass + table mass [kg]
P: Ball screw pitch [m]

l Axial moment of inertia of load
JL = JL1 + JL2

*The moments of inertia of the reduction gear and coupling are as-

sumed to be small enough to be negligible.



3. Calculate the axial load torque, T,

The formula for load torque converts forces exerted on the load
due to friction and gravity into the rotational equivalent as reflect-
ed to the motor shaft by thelead screw. When activated, this torque
always acts as the load.
The following formula is for calculating it in the case of a (horizon-
tal) ball screw mechanism.

F+ uWX9.8 P 1
=— X — X —

n 2n

F: External force [N]
n: Mechanical efficiency
u: Friction coefficient
W: Workpiece mass + table mass [kg]
P: Ball screw lead [m]
G: Gear ratio

TL [N-m]

4. Provisional selection of servo motor output

Provisionally, select motors that satisfy the following 2 conditions.
*The load moment of inertia (J ) calculated in step 2 is 10 times or
below the motor's rotor moment of inertia (J,, x 10)
J <Jyx10
*The load torque (T ) calculated in step 3 is 80% or below the rated
torque (T, x 0.8) of the motor
T <T,x0.8

5. Calculate the acceleration/deceleration torque

The acceleration/deceleration torque is the torque required to ac-
celerate or decelerate the motor and load.

M How to calculate acceleration torque (T,)

2 (N2—N1) X (UL+JIm)
T.= + T. [N-ml]
60 Xta
N,: Servo motor rotating velocity after acceleration [min™]

N,: Servo motor rotating velocity before acceleration [min]
J.: Load moment of inertia about the motor axis [kg-m?]

J,: Rotor inertial moment of servo motor [kg-m?]

T,: Axial load torque [N-m]

t,: Acceleration time [s]

B Deriving deceleration torque (T,)

2m (N2—N1) X (JL+Jwm)
To= — Tu [N-m]
60 Xtb

N,: Servo motor rotating velocity before deceleration [min™]
N,: Servo motor rotating velocity after deceleration [min~']
J.: Load moment of inertia about the motor axis [kg-m?]

J,: Rotor inertial moment of servo motor [kg-m?]

T,: Axial load torque [N-m]

t,: Deceleration time [s]

6. Calculate actual torque

The actual torque is a root mean square of the load torque, ac-
celeration torque, and deceleration torque.

(Ta?Xta) + (Ti2Xtr) + (Tp?2Xtb)
Trms= [N-m]
t

7. Assessment

We use the following conditions for assessment.
* Load torque: T <T, x 0.8
(Load torque < 80% of the rated torque)

* Acceleration torque load factorT =T, x 0.8
(Acceleration torque < 80% of the peak torque at stall)
T,: Peak torque at stall

* Deceleration torque load factor T, =T, x 0.8
(Deceleration torque < 80% of the peak torque at stall)
T,: Peak torque at stall

e Actual torque: T, <T.x 0.8

(Actual torque < 80% of the rated torque)

* Inertia moment ratio J, < J;, x 10
(Load moment of inertial > 10 times or below the motor rotor moment of inertial)

Rise in motor temperature can be suppressed by keeping a large
margin in torque load factor. The moment of inertia ratio can be
more than 10 times, for example, for mechanisms that slowly ro-
tate a table. We recommend that you conduct verifications using
actual machines.

8. Calculate the regenerative power

Calculate the effective regenerative power (P,) to determine the
regenerative resistor to be used. The result of this calculation de-
termines if a built-in regenerative resistor can be used or an exter-
nal one is required.

l How to calculate effective regenerative power (PM) for horizon-
tal drive

First, calculate the regenerative energy.
2

1 Tb Tb
Ey=E,=—XNX3XK, X—Xt —|—[X3XR, Xt
2 . K
E,: Regenerative energy during horizontal driving [J]
E,.: Regenerative energy during deceleration [J]
K., Phase voltage constant [V /min”] (motor constant)
K.:Torque constant [N-m/A__ ] (motor constant)
N: Motor rotating velocity [min-]
R@: Phase resistance [Q] (motor constant)
t,: Deceleration time [s]
T,:Torque from deceleration [N-m]

Calculate the regenerative power from regenerative energy.

Ew

M=t
P.: Regenerative power [W]
E,: Regenerative energy [J]

t: Cycle time [s]

l Selection of regenerative resistor
Select a regenerative resistor that satisfies the following conditions.

¢ For servo amplifiers with built-in regenerative resistor
Required regenerative power [P,,] < Maximum regenerative power
that can be handled by a built-in regenerative resistor [P.]

¢ External regenerative resistor
Required regenerative power [P,,] < Maximum regenerative power
that can be handled by an external regenerative resistor [P,]

Note that our servo amplifiers either come with and without built-in
regenerative resistors for absorbing regenerative power. Make a se-
lection carefully.
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Selection Guide

Selection Materials by Mechanism

Typical mechanism examples and required selection criteria are shown below. Provide us with these information

when consulting us for selection.

D
m—m [ 1777777 (7T
‘ P

Ball screw Rack & Pinion
Workpiece I—* External force External force
| Table | Rack

Gear ratio * G

|
|
|
Friction coefficient of table support ‘
|
|

Mechanical efficiency n
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Number of screw threads (G2)
~ Number of motor gear teeth (G1)

External force F ‘ N ‘ External force F ‘ N ‘
Workpiece + table mass W ‘ kg ‘ Workpiece + rack mass W ‘ kg ‘
Ball screw diameter D ‘ m ‘ Pinion diameter D ‘ m ‘
Ball screw length L ‘ m ‘ Pinion thickness L ‘ m ‘
Ball screw pitch P ‘ m ‘ Pinion density o ‘ kg/m?® ‘
Ball screw density Yol ‘ kg/m?® ‘ Friction coefficient u ‘ ‘
Friction coefficient u ‘ ‘ Gear ratio * G ‘ ‘
Gear ratio * G ‘ ‘ Mechanical efficiency n ‘ ‘
Mechanical efficiency n \ \
Belt drive Roll feed
L
Workpiece
—F
ol (¥
Timing belt E_M_@/

2
External force F ‘ N ‘ Sheet tension F ‘ N ‘
Workpiece + belt mass W ‘ kg ‘ Roll diameter D ‘ m ‘
Pulley diameter D | m \ Roll width L m |
Pulley width L m \ Roll density o | kg/m® |
Pulley density o ‘ kg/m® ‘ Gear ratio * G ‘ ‘
Gear ratio * G ‘ ‘ Mechanical efficiency n ‘ ‘
Mechanical efficiency n ‘ ‘

Rotary indexing table
Dt
Dh
* Calculation of gear ratio (G)

Table mass W kg
Table diameter Dt m G2 Ball screw
Table support diameter Dh m




Standards Conformity

-
H All servo motor (rotary motor) models contact us for linear servo motors. g
=
Standards conformity 3
— Standard code Logo
Classification Category
UL/cUL standards - UL 1004-1, UL 1004-6 (File No. E179832) CNUS
o IEC 60034-1, EN 60034-1
Low Voltage Directive (2014/35/EU) IEC 60034-5, EN 60034-5 5
CE marking for EU Directive s c € 2
RoHS Directive . o
(2011/65/EU as amended by (EU)2015/863) EN IEC 63000: 2018
. . . IEC 60034-1, EN 60034-1
UKCA marking for Great Britain Electrical Equipment (Safety) Regulations 2016 EC 60034-5. EN 60034-5 UK
(UK Conformity Assessed Marking) CA
RoHS Regulations 2012 EN IEC 63000: 2018 > %
c 3
3£
B All servo amplifier models =
o ©
Safety Standards = &
— Standard code Logo
Classification Category
®
UL/cUL standards — UL 61800-5-1 (File No. E179775) CNUS o
@
KC Mark o KS C 9610-6-2 IE g
(Korea Certification Mark) KS C 9610-6-4 og
[e]
Low Voltage Directive (2014/35/EU) |EC 61800-5-1, EN 61800-5-1 @
. p EN 61000-6-2
GE marking for EU Directive Electromagnetic Compatibility Directive (2014/30/EU) IEC 61800-3, EN 61800-3 C E _
cE
RoHS Directive . S
(2011/65/EU as amended by (EU)2015/863) EN IEC 63000 2018 Q
Electrical Equipment (Safety) Regulations 2016 IEC 61800-5-1, EN 61800-5-1 S
S (T Ol Electromagnetic Compatibility Regulations 2016 EN 61000-6-2 UK E
(UK Conformity Assessed Marking) 9 patibility feg IEC 61800-3, EN 61800-3 cA °
RoHS Regulations 2012 EN IEC 63000: 2018 @
3
x
l Servo amplifier with STO Model no.: GADSCIIDOOM2, GADSLICI 4 B
(Scheduled to obtain functional safety certifications in October 2022) §
Standards conformity ‘%
— Standard code Logo =
Classification Category z
Electrical safety Low Voltage Directive (2014/35/EU) IEC 61800-5-1, EN 61800-5-1 2
Generic Functional safety IEC 61508, EN 61508 %
Functional safety under Machinery Directive IEC 62061, EN 62061 §
Functional safety (2006/42/EC) EN IS0 13849-1/ AC: 2015 M oy
e Functional safety for PDS under Machinery Directi TV g
CERTEE T unctional safety for under Machinery Directive |EC 61800-5-2 EN 61800-5-2 b o
(TOV SUD) (2006/42/EC) ' \ 4 5
. e EN 61000-6-2
e Electromagnetic Compatibility Directive (2014/30/EU) IEC 61800-3, EN 61800-3
. IEC 61326-3-1, EN 61326-3-1 .g
Functional safety EMC EN 61000-6-7 =
2
B Servo amplifier without STO Mmodel no.: GADSCITITITIT0
Standards conformity
. Standard code Logo
Classification Category ®
S\ 8
Third party Electrical safety Low Voltage Directive (2014/35/EU) IEC 61800-5-1, EN 61800-5-1 ngJV, g
certification g’
(TOV SUD) . L EN 61000-6-2 &
EMC Electromagnetic Compatibility Directive (2014/30/EU) IEC 61800-3, EN 61800-3 -
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Motor Protection Rating

The protection ratings of our servo motors comply with IEC standards (IEC 60034-5).
The standard states that the liquid used for testing should be fresh (pure) water, and liquids other than water
such as oil are not included in the test conditions.

Ingress Protection

First digit
(A number from 0 to 6 or the letter X)

Second digit

7]

(A number from 0 to 8 or the letter X)

The degree of protection (IP code) is defined by IEC (International
Electrotechnical Commission) 60529 “Degrees of Protection Provided by
Enclosures (IP Code)”(IEC 60529)

0

A W N

6

No protection

Protection against solid objects > 50 mm
Protection against solid objects > 12.5 mm
Protection against solid objects > 2.5 mm

Protection against solid objects > 1 mm

Protection against a level of dust that could
hinder operation or impair safety

Complete protection against dust

A spherical 50 mm diameter solid probe shall not completely penetrate
A spherical 12.5 mm diameter solid probe shall not completely penetrate
A spherical 2.5 mm diameter solid probe shall not penetrate at all

A spherical 1 mm diameter solid probe shall not penetrate at all

Although it is impossible to completely prevent the penetration of dust,
there should be no intrusion of an amount of dust that could impede the
prescribed operation and safety of the electrical equipment

Completely protected against dust

0
1

No protection

Protected against vertically falling drops of water

Protected against vertically falling drops of water
even if inclined within 15 degrees

Protected against spraying water

Protected against splashing water

Protected against water jets

Protected against powerful water jets

Protected against temporary immersion in water

Protected against submersion in water

Vertically dripping water shall have no harmful effect.

Vertically dripping water shall have no harmful effect when the enclosure
is tilted at an angle up to 15° from the vertical.

Water falling as a spray at any angle up to 60° from the vertical shall have
no harmful effect.

Water splashing against the enclosure from any direction shall have no
harmful effect.

Water projected by a nozzle against enclosure from any direction shall
have no harmful effects.

Water projected in powerful jets against the enclosure from any direction
shall have no harmful effects.

Ingress of water in harmful quantity shall not be possible when the enclosure
is immersed in water under defined conditions of pressure and time.

The equipment is suitable for continuous immersion in water under conditions which
shall be specified by the manufacturer. The test conditions are expected to be greater
than the depth requirements for IPx7, and other environmental effects may be added.

Note 1: The standard states that the liquid used for testing should be fresh (pure) water, and liquids other than water such as oil are not included in
the test conditions.
Separate evaluation is necessary when used in environments subjected to non-water liquids, e.g., where machine tool cutting oil is present.
Our servo motors have a proven track record of optional customization for machine tool applications, so please contact us as necessary.

Note 2: The ratings for water ingress (second digit) are not cumulative beyond IPX6. A device that is compliant with IPX7 (covering immersion in water)
is not necessarily compliant with IPX5 or IPX6 (covering exposure to water jets). Select a protection rating suitable for your environment.
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Safety Precautions

The products featured in this catalog are designed for use with general industrial machinery.
Pay sufficient attention to the following.

¢ Read the included Instruction Manual carefully before installing, assembling, and using the product for proper use.The Instruction Manu-
al is available for download from our website.
¢ Do not modify or alter the product in any way.
¢ Contact your point of sale or a properly licensed technician for installation or maintenance service of the product.
¢ Consult us when using the motor for the following uses, as these require special considerations for installation, operations, maintenance,
and management such as redundancy and emergency power generators.
* Use in medical equipment or other devices that may directly affect people’s lives or cause bodily injury.
¢ Use in transportation systems or transport-related equipment such as trains or elevators, that may affect people’s lives or cause
bodily injury.
e Systems or equipment that may have a major impact on society or on the public.
¢ Special applications related to aviation and space, nuclear power, electric power, submarine repeaters, etc.

For applications subject to vibration such as in vehicles or ships, please contact us in advance.
Please read and understand all of the equipment knowledge, safety information, and precautions before use.

Warning Labels on Products

Products bear the following Warning Labels to indicate the situations as below, depending on the model.

This label is attached in the vicinity of high-voltage portions such as charging or cover-protected parts, to indicate locations with
risk of electric shock.

This label is attached in the vicinity of grounding terminals to indicate that grounding is required.

Safety Alert Symbols

H Warning symbol

A DANGER Denotes immediate hazards that will cause severe bodily injury or death if not avoided.
AWARNING Denotes immediate hazards which will probably cause severe bodily injury or death if not avoided.
ACAUTION Denotes hazards which could cause bodily injury and product or property damage if not avoided.

Notice Denotes hazards which could cause product or property damage without bodily injury if not avoided.

Note that even items with a Acuin: symbol could potentially lead to serious outcomes, depending on the situation.
They all indicate important situations, so be sure to observe them.

B Prohibited/Mandatory symbol

®PROHIB|TED Indicates actions that must not be taken.

OMANDATORY Indicates actions that must be taken.
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Notice

Storage

Avoid storing products in environments exposed to rain or water drops or with
hazardous gas or liquid. Failure to follow this may cause product failures.
Store products where they are not exposed to direct sunlight, within the spec-
ified temperature and humidity ranges of -20 to +65°C, below 95% RH
(non-condensing). Failure to follow this may cause product failures.

When you use servo amplifiers after a long-term storage (3 years or longer),
contact us. The capacitance of electrolytic capacitors can decrease through
long-term storage, which may cause malfunctions.

When you use servo motors after a long-term storage (3 years or longer),
contact us. Checking on bearings and motor holding brakes will be needed.

Transportation

/N cauTion

/\cauTion

Notice

78

Do not lift the motor by the cable, connector, motor output shaft, or terminal
box when transporting. Failure to follow this may cause injury, product failure,
or damage.

Transport the motor with great care to avoid the risk of it falling or tipping over.
Failure to follow this may cause injury.

Follow the instructions displayed on the package box and avoid excessively
stacking boxes. Failure to follow this may cause injury or product failures.
Use the included eyebolts for transporting servo motors alone. Do not use
them for transporting machines in which servo motors are used. Failure to
follow this may cause product failures.

Installation

/N\ WARNING

Do not use products in flammable or explosive environments. Failure to follow
this may cause fire.

Mount the motor to incombustible materials such as metals. Failure to follow
this may cause fire.

Use a servo motor in an environment where the motor's protection rating is
sufficient. Failure to follow this may cause electric shock, fire, or product fail-
ures.

Avoid installing the motor in locations exposed to water, cutting oil, oil mist,
iron powder, or metal chips. Failure to follow this may cause electric shock,
fire, or product failures.

Make sure that oil, flammable foreign objects, cables, or metal fragments do
not get inside the motor. Failure to follow this may cause fire.

Install an emergency stop circuit to the outside of equipment to turn the pow-
er off immediately whenever needed. Failure to follow this may cause injury or
fire.

Be sure to connect a molded case circuit breaker (MCCB) or fuse between the
power supply and the servo amplifier's main circuit power supply terminals for
overcurrent protection. Failure to follow this may cause electric shock or fire.

Install safety devices such as circuit breakers in case of short-circuiting of ex-
ternal wiring. Failure to follow this may cause fire.

Unpack the box with the right side up. Failure to follow this may cause injury.
Do not stand on the servo motor or place heavy objects on top of it. Failure to
follow this may cause injury.

Install the motor with great care to avoid the risk of it falling or tipping over.
Use eyebolts if supplied. Failure to follow this may cause injury.

Ensure that the servo motor is securely mounted to equipment. Doing other
wise may cause it to fly out while operating.

Do not touch the servo motor output shaft (especially the keyway and gears)
with your bare hand. Failure to follow this may cause injury.

Make sure that the output shaft of the servo motor and the mating machine
are well aligned. Failure to follow this may cause injury or product failures.
The motor holding brake cannot be used as a dynamic brake to secure the
safety of machinery. Install a stopping device to machinery to ensure safety.
Failure to do so may result in injury.

When using servo motors in vertical axes, install safety devices (such as an
external brake) to prevent a moving part from falling in the event of an alarm.
Failure to follow this may cause injury.

Designing a safety system that uses the STO function must be done by individuals
who have safety standard expertise and have sufficiently understood the descrip-
tions of section 4.5 "Safe Torque Off” in the User’s Manual Laws/Regulations Con-
formity Guidelines. Failure to follow this may cause injury.

Keep the ambient temperature of the installed servo amplifier/motor within
the specified operating temperature/humidity range. Failure to follow this may
cause product failures.

Make sure to install products in the specified mounting orientation. Failure to
follow this may cause product failures.

The load applied to the servo motor output shaft should be less than the allow-

CATALOG No. S1062B001 '22.10

able load. Failure to follow this may cause product failures.

e Do not strike the motor shaft with a hammer when installing or removing a
coupling to the shaft. Failure to follow this may cause product failures.

e Do not drop products or subject them to excessive shock of any kind. Failure
to follow this may cause product failures.

e Do not block the air inlet or outlet. Failure to follow this may cause product
failures.

e Keep a specified distance between the servo amplifier and the inner surface
of the control board or other devices. Failure to follow this may cause product
failures.

e Prepare an external protective circuit to the amplifier to cut off the main circuit
power in the event of an alarm. Failure to follow this may cause secondary
damage.

¢ For anti-collision devices, use ones that can sufficiently withstand the maxi-
mum output of the system. Failure to follow this may cause product failures.

Wiring
/N\ WARNING

e Be sure to ground the protective grounding terminal (@) of a servo amplifier
to the machine or control board. The grounding terminal of a servo motor must
be connected to the protective grounding terminal (@) of the amplifier. Failure
to follow this may cause electric shock or fire.

¢ Do not work on wiring, maintenance servicing, or inspection with power on.
After turning off the power, wait at least 15 minutes and check that the
CHARGE LED (red) for the main circuit power supply turns off before working.
Failure to follow this may cause electric shock.

¢ Do not connect commercial power supply or ground to the U, V, and W termi-
nals of servo motors. Failure to follow this may cause fire.

¢ |Install safety devices such as circuit breakers in case of short-circuiting of ex-
ternal wiring. Failure to follow this may cause fire.

* Do not damage, apply excessive stresses, put heavy things on, or tuck down
cables. Failure to follow this may cause electric shock or fire.

e Use the right power supply (number of phases, voltage, frequency, VAC/VDC)
for the motor. Failure to follow this may cause fire.

Notice

e Use servo amplifiers and servo motors in specified combinations. Failure to
follow this may cause product failures.

e Perform wiring correctly and securely. Failure to follow this may cause product
failures.

e Power cables, including the main circuit power cable and motor power cable
of the servo amplifier, and signal cables must not be tied together or passed
through the same duct or conduit. Also, the servo motor power cable and en-
coder cable must not be tied together or passed through the same duct or
conduit. Failure to follow this may cause faulty operation.

* When connecting an inductive load such as a relay to the control output signal
of the servo amplifier, be sure to connect a surge absorber diode. Ensure that
the polarity of the diode is correct. Failure to follow this may cause product
failures.

e Check that the power supply for servo motor holding brake and cooling fan
meet specifications (number of phases, voltage, frequency, VAC/VDC). Failure
to follow this may cause product failures.

Operation

/N\ WARNING

e Never touch inside of servo amplifiers with hands. Failure to follow this may
cause electric shock.

e Never touch the rotating part of servo motors during operation. Failure to fol-
low this may cause injury.

e Test-run a servo motor with the motor position fixed and isolated from ma-
chine systems. Install the motor to the machine system only after the test is
done. Failure to follow this may cause injury.

e Never touch terminals and connectors while electricity is supplied. Failure to
follow this may cause electric shock.

/N cauTion

¢ Do not apply a magnetic field to the encoder cover of the servo motor. (Do not
attach magnets such as magnet stands to the encoder cover.) Failure to follow
this may cause product failures.

e \While power is on or for some time after power-off, the servo amplifier heat-
sink, regenerative resistor, external resister for dynamic brake, and servo mo-
tor may be hot. Take safety measures such as covering to prevent them from
being touched accidentally, if required. If safety measures cannot be taken,
attach a high-temperature caution label. Failure to follow this may cause burns.

* Do not make extreme setting changes on servo parameters as doing so may
result in unstable operations. Failure to follow this may cause injury.

e Stay away from equipment when power is restored after an outage or a momen-
tary outage because the system may restart suddenly. (Make settings on equip-
ment to secure safety on such occasions.) Failure to follow this may cause injury.

e Stop operations immediately when an emergency occurs. When an alarm is
activated, remove the cause and ensure safety before resuming operations.
Failure to follow this may cause injury.



e Never plug or unplug connectors while power is on (hot swapping) as the re-
sulting surge voltage may cause electronic component malfunctions. Failure
to follow this may cause electric shock or product damage.

Notice

e The holding brake built into servo motors must not be used for dynamic brak-
ing. Failure to follow this may cause product failures.

* Do not apply static electricity or excessively high voltage to servo motor en-
coder cables. Failure to follow this may cause product failures.

e \When inertia moment or rotational speed is high, do not use exceeding regen-
erative resistor cable capacity by instantaneous regenerative power. Failure to
follow this may cause product failures.

e Do not drive the servo motor by external power when the dynamic brake is
activated due to power shutdown or alarm. Failure to follow this may cause
product failures.

e Do not turn the power on and off frequently that the frequency exceeds 30
times/day or 5 times/hour. Failure to follow this may cause product failures.

e The surge absorber for the servo motor’s holding brake relay prolongs the
brake delay time. Therefore, program a sequence taking the delay time into
account. Failure to follow this may cause product failures. Refer to User's
Manual “2. Servo Motor” for holding delay time.

Maintenance and Inspection

/N\ WARNING

e Never attempt to disassemble, repair, or alter this product in any way. Doing so
might result in electric shock.

/N cauTion

e Do not use servo amplifiers or servo motors that have failed, damaged, or
burnt out. Failure to follow this may cause fire.

Notice

® Parts and components used in servo amplifiers (such as electrolytic capaci-
tors, cooling fans, lithium batteries for encoders, fuses, and relays) deteriorate
by aging. Considering the standard replacement period, replace these parts
and components with new ones for preventive maintenance. Contact us for
details. Failure to follow this may cause product failures.

* Do not perform measurements of insulation resistance or dielectric voltage of
the servo amplifier or servo motor. Failure to follow this may cause product
failures.

SrroHBITED

e Do not remove the nameplate.

Disposal

@ vanoatory

e Dispose of servo amplifiers and servo motors as industrial waste.

Guideline for Suppressing Harmonics

Harmonic current generated by equipment such as servo amplifiers can poten-
tially have adverse impact on other power consumers, if it flows out. Therefore,
“Guideline for Suppressing Harmonics by Customers Receiving High Voltage
or Special High Voltage™ is published by the Ministry of International Trade and
Industry (current Ministry of Economy).

Servo amplifiers used by specific power consumers fall under the category of
"harmonic wave generating devices".

Consumers to whom the guideline is applied must determine if harmonic sup-
pression measures are necessary based on the guideline and take measures for

Determine whether or not any harmonics suppression measures are required on
the converter (AC-DC converter) side if the servo amplifier has a DC input power
supply of DC type.

When harmonic suppression measures are necessary for the servo amplifier,
connect a harmonic suppression reactor.
Contact us for the harmonic suppression reactor.

keeping harmonic emission within the limit specified by the power contract. AC reactor Servo amplifier
Even for consumers to whom the guideline is not applied, it is recommended Servo
they take harmonic suppression measures in order to avoid troubles due to the — Y Y \ B motor
harmonics. . +|
Our servo amplifiers fall under the circuit classification in Table 1 of the “Guideline Grid _1/7Y Y —|
for Suppressing Harmonics™ . power L~ |
Refer to the following document for calculation method of harmonic currents. ]
“How to Calculate Harmonic Current of Servo Amplifiers for Specific Power Con-
sumers” (JEM-TR225) by Japan Electrical Manufacturers” Association
Table 1
Servo amplifier model no. | Power supply Circuit Circuit type Conversion
classification coefficient Ki
GADS[Jo10HC] 3-phase power supply | 3 3-phase bridge 3-1 6-pulse converter without reactor [ K31 = 3.4
GADS[J02000 Without AC reactor (Smoothing capacitor)
gﬁggggggggg 3-phase power supply 3-2 6-pulse converter with reactor |K32 = 1.8
With AC reactor (AC side)
Single-phase power supply | 4 Single-phase bridge | 4-3 Without reactor K43 =2.9
Without AC reactor (Smoothing capacitor,
Single-phase power supply full-wave rectification) 4-4 With reactor (AC side) K44 =1.3
With AC reactor
References
* “Guideline for Suppressing Harmonics by Customers Receiving High Voltage or Special High Voltage” (September, 1994) by Ministry of International
Trade and Industry (current Ministry of Economy, Trade and Industry)
 “Technical Guidelines for Suppressing Harmonics" (JEAG 9702-2018) by The Japan Electric Association
* “Measures for Suppressing Servo Amplifier and General-purpose Inverter Harmonics” (April 2022), by Japan Electrical Manufacturers’ Association
* "How to Calculate Harmonic Current of Servo Amplifiers for Specific Power Consumers” (JEM-TR225) by Japan Electrical Manufacturers’ Association
 “Guideline for Suppressing Servo Amplifier (input current 20 A or less) Harmonics™ (JEM-TR227) by Japan Electrical Manufacturers” Association
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