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Installation and Wiring LG i ectric

Servomotor — Operating environment

Item Environmental condition

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

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

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

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




Installation and Wiring LG i ectric

Servomotor — Mounting position

Flange type

IM BS5 (L51) IM VT (LS2) IM W3 (L53)
§ | ni;ﬂ}g | J&iﬁqy
j WJ—N\

Note: In horitzontal installation cables must be below the motor



Installation and Wiring

Servomotor — Allowable Load

Servomotor at

[F= Fuiji Electric
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Radial load (Fr)

4
T = <+——Thrust
T load
| (Fs)

Motor model Radial load Thrust load the shaft end
Fr{N] Fs[N] LR[mm]
GYS500D5-1B2 127 19 25
GYS101D5-L1B2 127 19 25
GYS201D5-L1B2 264 58 30
GYS401D5-L1B2 264 58 30
GYS751D5-[1B2 676 147 40
GYS102D5-[1B2 637 107 45
GYS152D5-[1B2 637 107 45
GYC101D5-[1B2 107 19 25

Servomotor at the
i j shaft end (LR)



Installation and Wiring

Amplifier — Storage environment
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ltem

Environmental condition

Ambient temperature

-20 to +80°C (no freezing allowed)

Ambient humidity

10 to 90% RH (no condensation allowed)

Location

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

and direct sunlight

Atmospheric pressure

70 to 106 kPa

Vibration / impact

3 mm: Less than 2 to 9 Hz, 9.8 m/s’: Less than 9 to 20 Hz,
2 m/s®: Less than 20 to 55 Hz, 1 m/s”: Less than 55 to 200 Hz
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Amplifier — Operating environment
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ltem

Environmental condition

Ambient temperature

-10 to +55°C (no freezing allowed)

2 m/s®: Less than 20 to 55 Hz, 1 m/s’: Less than 55 to 200 Hz

Ambient humidity 10 to 90% RH (no condensation allowed)
. Indoors at altitude < 1000 m free from powder dust, corrosive gases
Location : :
and direct sunlight
. . 3 mm: Less than 2 to 9 Hz, 9.8 m/s*: Less than 9 to 20 Hz,
Vibration
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Amplifier — Clearances |

10 mm ar more

JF= Fuji Electric
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Installation and Wiring LG i ectric

Amplifier — Clearances Il

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

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

This servo amplifier is permitted to be installed side by side closely. However, when installing the
servo amplifiers side by side with completely contacted, operate them at the 80%ED rating. Rating
of 100%ED can be achieved if the ambient temperature is 45°C or lower even in such installation
state.

If clearance of 5 mm or over between adjacent servo amplifiers is provided, no limitation is
imposed on the operation frequency.



Installation and Wiring LG i ectric

Amplifier — Cabinet Depth

B Servo amplifier (frame 1)

Sequence |/O cable II

\ﬁ N\

Encoder
cable
\ e =]
ﬁ*
Power supply and / lal’—I

motor power wiring —| =
connector DC circuit - o
connector ~

80 165
Amplifier depth Unit : [mm]




Installation and Wiring
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Wiring (frame 1) — Part Name

B Servomotor

GYS/GYC type 0.4 kW or

less

Encoder cable
(Lead length 300 mm)

]

Motor power cable
(Lead length 300 mn

m  Servo amplifier (frame 1)

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

0.4 kW or less
47

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

<+——————RS485 (CN3A (IN), CN3B (OUT))
Upper side: CN3A, lower side: CN3B

Sequence I/O (CN1) ——————»

Encoder wiring (CN2)
Battery wiring (CN5) § IE

Battery and the case
(option)

Grounding terminal (2 pcs)

(Screw size : M4)
Power supply| Motor power
(TB1) (TB3) -

| il > Main circuit (TB2) * On the bottom
L2 v + P-N junction of the amplifier

L3 W | + Braking resistor P@)

RB1

Charge LED Amplifier bottom ':??

view

Innovating Energy Technology
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Installation and Wiring LG i ectric

Wiring (frame 2) — Part Name

B Servomotor I Servo amplifier (frame 2)
Lead extraction type Connector type
GYS/GYC type 0.75 kW GYS/GYC type 1 kW or more and
GYG type ) - Keypad
Analog monitor (CN4) ——» 4-digit 7-segment LED, 4 butions and
M The analog waveform is monitored. monitor terminals are installed.
14

H :‘ Power supply L1
I (TB1) L2

- Main power

| RS-485 (CN3A (IN), CN3B
i [ (0OUM))
Upper side: CN3A, lower side: CN3B

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

L3

[LJ

Charge LED —

Motor power

Encoder connector °
connector
m— P(+) «+——— Sequence I/0 (CN1)
(TB2) RB1 o
- P-N junction RB2 g
- Braking resistor L]
RB3 Battery and the case
N() (option)
Motor power U = <«+——— Encoder wiring (CN2)
(TB3) g i
v :
w <+——— Battery wiring (CN5)

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

11
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Wiring (frame 1)
— Example
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i

N;
i

MCCB/ELCB

l AC reactor

Surge absorber

Servo operator (optional)
Used for copying
parameters and editing
operations.

Power filter

Electromagnetic

contactor
Servo amplifier
RS-485
communications  :
(L1, L2, L3) CN3A
Sequence I/O cable . CN3B

=B

The signals from push
buttons, various sensors, and
pulse input/output are
connected.

Motor power cable

= Grounding terminal (M4)
Encoder cable % :é g

TB2

External braking
resistor

1=

Servomotor 1 2




Installation and Wiring

Wiring (frame 1)
— Wiring Schematics

PN junction

External braking
resistor

N(-) P(+) RB1 RB2

[F= Fuiji Electric

Innovating Energy Technology

Mo built-in braking resistor
Connect the external braking resistor
across RB1 and RB2.

In case of the single-phase 200 V input

commercial power supply, connect W
across L1 and L2 terminals.

L1

% L2

L3

TB2

oW N =
ps<c

PC loader Servo Operator -? M5 Servomotor
6 "TXD
Connector CN3B BF%()?D
Even at the end of the wiring, no 3 TXD
terminator is necessary. 2 M5
1NC PR
BAT+ 2 Battery for ABS encoder
: BAT-(M5) 1 data backup
.................. 3.6 VDC
CN1
Analog speed command 22 VREF
input 13 M5 CNa| .
Analog torque command 18 TREF : MON1 1
nput 13 M5 MOP\NA% % g _________
e u"
Power input at pulse open | 1 T Y
collector input “q
19 PPI _____________/_< Oscilloscope
7 CA ! e
Pulse input “< 1 ¢ 8 *CA i FFA © A-phase pulse output (differential)
(differential) ’— 20 CB i *FFA 109 j !
M H 21 *CB i ,FFB 11 ] B-phase pulse oulput (differential)
i FFB 12¢
""‘i *::Eg gi j Z-phase pulse output (differential)
0 1 COMIN FZ 25¢ jZ—phasepulseoutput
52 CONT1 M5 26¢— (open collector)
: 0 3 CONT2
Sequence input =
i [ 4 CONT3 OUT1 15¢ —
i I 5 CONT4 ouUT2 16 H
LR 6 CONTS ouUT3 17 _'*_Sequence output
H
COMOUT 140 —

13



Installation and Wiring

Wiring (frame 2)
— Example

AC reactor

Surge
absorber

Electromagnetic D@
contactor

(L1, L2, L3)

External braking resistor
(Disconnect the jumper wire and
connect across pins 2 and 3.)

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

= =

Servomotor

[F= Fuiji Electric

Innovating Energy Technology

Servo amplifier

Servo Operator (optional)
Using this, parameter
copying and editing can be
performed.

CN3B communications

Sequence I/O

Connect pushbuttons,
various sensors, and
pulse input/output
signals.

i cne

Grounding i

= terminal (M4) &

Encoder cable

14



Installation and Wiring

Wiring (frame 2)
— Wiring Schematics

External braking

[F= Fuiji Electric

Innovating Energy Technology

Built-in braking resistor provided.
Connect the external braking resistor across
RB1 and RB2

3 4
N(-) P(+) RB1 RB2 RB3 (Remove the jumper wire from RB2 - RB3.)

5(C) SIG+
4(D) SIG-
1(T) BAT+
2(S) BAT-

PN junction ._________‘ resistor_ Jumper wire
| | \
5 1 2
In case of the single-phase 200 V input TE3
commercial power supply , connect TB1
across L1 and L2 terminals.
1 U1
%2 L2
3 L3
oL
CN3A(IN)
8P5 | CN2
TMBE 1 crmmmmmemea] i
r 2
PEo7arTmse s
| il 2 M5 -SIG 6
] 1PS ¢ BAT+ 3
D =y e BAT. 4
= o o
© 000
8°8!
PC loader Servo Operator

OO OO O OO
I~
=
Ko
=)

Servomotor

Terminal indication in ()
GYS and GYC: 1 kW or

Connector CN3B 4 *RXD
Even at the end of the wiring, 3 TXD more
no terminator is necessary. % I\NAS GYG: All models
........... Battery for ABS encoder
data backup
CN1 3.6 VDC
Analog speed command 22 VREF
input 13 M5
Analog torque command 18 TREF
input 13 M5
U\ 4
Power input at pulse open Vv
collector input
...................... 19 PPI ) Oscilloscope
7 CA !
P 0 -
Pulse input bo—— 8 *CA i\ FFA 9 ’
(differential) > i " 20 OB E “FEA 10 j A-phase pulse output (differential)
S . |
¢ R 121°CB i *::::g 1; j B-phase pulse output (differential)
H
i+ FFZ 23 i i
_-_-j “FEZ 24 j Z-phase pulse output (differential)
¢ 1 COMIN FZ 25¢ Z-phase pulse output
42 CONTH M5 26¢————— (open collector)
Sequence input f 3 CONT2
i 4 CONT3 OUT1 150 —
H 5 CONT4 ouT2 169 H
rmm 6 CONTS ouT3 17 _?_Sequen:e output
H
COMOUT 14 --=d
emm——

15



Installation and Wiring

Wiring Sequence |/O:

26

M5

24

. *FFZ

25

FZ

13

M5

[F= Fuiji Electric
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22

| VREF

23

FFZ

11

. FFB

12

“FFB

20

cB

21

| *CB

. FFA

10

*FFA

18

. TREF

19

PPl

CcA

| *CA

16

. OUT2

17

. OUT3

ECONT4

| CONTS5

COMOUT

15

. OUT1

| CONT2

. CONT3

I
=

COMIN

. CONT1

16



Installation and Wiring

Wiring Pulse Input:

(1) Differential output

The PPI terminal is not used.

w0V

(2) Open collector (24 VDC)

The PPI terminal is used.

cacell, B2 T
62 [::l i
{1} T

PRI
:I: q]1.5k

Ll

Pk

Servo amplifier

PPI [

24 'I.-’DQI

CA(CB) ]

"CA(CB) |

:]:I_J‘:|1.5k

T4

T
_[%¢T“

Servo amplifier

—

[F= Fuiji Electric

Innovating Energy Technology
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Installation and Wiring LG i ectric

Wiring Pulse Input (ll):

(3) Open collector output (12 VDC)

Perform the wiring using the resistor (560 Q, 1 W) but not using the PPI terminal as shown below.

560 & caice) 62 P

—

_112 ‘:C ‘carce)) 82 fl]% 2 *ZFI{:

-_—
Servo amplifier

Ll

18



Installation and Wiring LG i ectric

Wiring Pulse Output:

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

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

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

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

AMZELE3 FFA, (FFB), (FFZ)

#FFA, (+FFB) . (+FFZ)

ov -
Servo amplifie

19



Installation and Wiring LG i ectric

Wiring Z-Phase Output:

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

25C2M2or
equivalent FZ
- M5
Servo amplifier

20



Installation and Wiring LG i ectric

Wiring Analog Inputs

The analog input is the terminal used when performing the speed/torque control by analog commands.

e [nput voltage: 0 to +10 VDC
e Variable resistor: 1 to 5 kQ (1/2 W)

¢ Input impedance: 20 kQ

VREF(TREF) el

220k
M5 O—e :
Servo amplifier

21



Installation and Wiring LG i ectric

Wiring Sequence Inputs

This is the input terminal for sequence control.

The terminal allows sink input/source input.

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

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

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

* & = @

COMIN
-=- 30kQ

—_—

I
: 12 to 24 VDC —
I
—— - 680 7
| CONTR

- T Servo amplifier . ~— ]

22
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Wiring Sequence Outputs

This is the output terminal for sequence control.

The terminal allows sink output/source output.
Use the terminal within the range from 12 VDC to 24 VDC.
A current of approx. 8 mA (for 24 VDC) is consumed at each point.

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

. & = @

Servo amplifier

*qu; ? *_[_(:nurn h&j N

T 1 Lcomour L

23



Installation and Wiring LG i ectric

Wiring P-N Junction

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

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

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

servo amplifier on the power supply side.

The capacity of the servo amplifier The capacity of the servo amplifier
=

on the power supply side ~— on the PN junction side
B Wiring example for frame 1 BWWiring example for frame 2

Pi+] M- BB RB2 |__Fi+) Ni-)RB1 REZ Pi+) Mi-) RE1 RB2 RE3 Pi+) Ni-)RB1RB2 RB3
N R o 1

- 1 B L

> L2 D &2 kg 2 b 2

.- L3 o L3 i L3 -

J_—i:n- th T —L—q:H- _I._G+

24



Installation and Wiring

Sequence input functions:

Sequence input signal

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

[F= Fuiji Electric

Innovating Energy Technology
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Installation and Wiring LG i ectric

Sequence input functions:

I 3
Speed
Timer
[RDY] ON | ! i (positioning data)
Start L L ;
positioning OFF L b I
[START] - b '

Address 10 P 5 1| |

Zero speed ON : OFF :
Zero deviation ~ ON OFF
In-position ;
(level) ON OFF

In-position

(single shot) OFF ON

In-position minimum OFF time/Single shot ON time |
(PA1_34) —P

26



Installation and Wiring

Sequence input functions:

A

Speed

.2

[F= Fuiji Electric

Innovating Energy Technology

[RDY]

Zero speed

Homing [ORG]

Home position
LS [LS]

Motor Z-phase
detection
In-position
[INP]

Homing
completion

Y

ON
oN OFF
OFF ON
OFF | d:”
L]
ON OFF ON
......... 0 NIOFF OFF ON

27



Installation and Wiring

Sequence input functions:

Rotaion speed A

[F= Fuiji Electric

Innovating Energy Technology

-
_ (Initial setting position) (Position ta be changed) Tirmu
Start positioning OFF
Immediate value '
change OFF E Y
Immediate value
change completion OFF
In-position (level) ON OFF
Command N B -
position (Initial startup pDSI’[IOﬁN (Position to be changed) X
Command Speed  (Initial startup speed) >< (Speed to be changed) ><
ABS/INC (ABS/INC) >< (ABS/INC)

28



Override ratio

Installation and Wiring

Sequence input functions:

Override Override Override Override T':;:;‘gﬂ
8 4 2 1 o
OFF OFF OFF OFF 0
OFF OFF OFF ON 10
OFF OFF ON OFF 20
OFF OFF ON ON 30
OFF ON OFF OFF 40
OFF ON OFF ON 50
OFF ON ON OFF 60
OFF ON ON ON 70
ON OFF OFF OFF 80
ON OFF OFF ON 90
ON OFF ON OFF 100
ON OFF ON ON 110
ON ON OFF OFF 120
ON ON OFF ON 130
ON ON ON OFF 140
ON ON ON ON 150

* |f the weight of the override is the default value

[F= Fuiji Electric

Innovating Energy Technology
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Installation and Wiring

Sequence input functions:

Speed

[F= Fuiji Electric

Innovating Energy Technology

Forward d '
orwarg comman OFF

(FWD)

Interrupt input enable

Interrupt input

In-position (level) ON

PA2_20

(interrupt traveling

unit amount)

Time .
| ON CH:FI ON
. OFF .\ . ON
; : Disabled
" OFF \Tﬁ OFF  JON| OFF
OFF ON OFF

30



Installation and Wiring

Sequence output functions:

No. Function No. Function
1 |Ready for servo-on [RDY] 39 [-OT detection
2 |In-position [INP] 40 |Home position LS detection
11 |Speed limit detection 41 |Forced stop detection
13 |Over write completion 45 |Battery warning
14 |Brake timing 46 |Life warning
16 |Alarm detection (Normally open contact) 60 MDO
17 |Point detection, area 1 61 MD1
18 |Point detection, area 2 62 MD2
19 |Limiter detection 63 MD3
20 |OT detection 64 (MD4
21 |Cycle end detection 65 |MD5
22 |Homing completion 66 |MD6
23 |Zero deviation 67 |MD7
24 |Zero speed 75 |Position preset completion
25 |Speed coincidence 76 |Alarm detection (Normally closed contact)
26 |Torque limit detection 79 |Immediate value continuation permission
27 |Overload warning 80 [Immediate value continuation completion
28 |Servo control ready [S-RDY] 81 |Immediate value change completion
29 |Edit permission response 82 |Command positioning completion
30 |Data error 83 [Range1 of position
31 |Address error 84 [Range2 of position
32 |Alarm code 0 85 |Interrupt positioning detection
33 |Alarm code 1 91 |CONTa through
34 |Alarm code 2 92 |CONTD through
35 |Alarm code 3 93 [CONTc through
36 |Alarm code 4 94 |CONTd through
38 [+OT detection 95 [CONTe through

[F= Fuiji Electric

Innovating Energy Technology
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