Safety Precautions

Thank you for purchasing Shihlin Electric product. This user manual introduces how to install,

wiring, inspect and operate Shihlin Servo Drive and Motor. Please read related items in this
user manual prior to installation and operation for safety.

B There are 2 safety notification levels in this user manual: Danger and Caution.

A DANGER | It indicates that it may cause severe or fatal injuries if the
instructions are not followed.

&CAUTION It indicates that it may cause moderate injury or malfunction of the
product if the instructions are not followed.

Besides, for those items remark as CAUTION, it may cause bad consequences in some cases,
please follow the instructions to operate due to its importance.

B Below symbols indicate the items should be followed.

It indicates the FORBIDDEN items.

It Indicates the MANDATORY Items.

In this user manual, NOTE indicates the cautions which may not cause malfunction of the
product, but need pay attention.

Please read this manual carefully and keep it properly to make sure the user can reach it freely.



Safety Instruction

1. Electric Shock Prevention

& DANGER

{8 Do NOT operate the switch with wet hands, otherwise it may cause electric shock.

€ Any wring or inspection must perform AFTER turning off the power for over 20 minutes,
charging indicator is off and voltage test is confirmed, otherwise it may cause electric shock.

O well ground the servo drive and motor.
€) Install the servo drive and motor before wiring, otherwise it may cause electric shock.

{8 Do NOT damage the cable, apply excessive pressure, place heavy objects or extrude the
cable, otherwise it may cause electric shock.

&) Do not disassemble the servo drive front cover when the power is on or under operation,
otherwise it may cause electric shock.

) Do NOT run the equipment when the servo drive front cover is disassembled, otherwise
exposed the high voltage terminal and charging pins may cause electric shock.

() Except for wiring and regular inspection, do NOT open the servo front cover, even if the
power has been turned off, due to a charge may still remain in the components, which may
cause electric shock.

@ Make sure that ground the servo drive protection grounding (PE) terminal (with
© remark) on the protection grounding terminal (PE) of protection chamber.

€) Insulate the electrical terminal connection area to avoid electric shock.

2. Fire Disaster Prevention

& CAUTION

€ Do NOT place the servo drive, motor or external regenerative resistor on or nearby
inflammable objects, otherwise, fire disaster may be caused.




@ Turn off the servo drive power when problem occurs, otherwise, the high current flow may
cause fire disaster.

€) Turn off the power by regenerative abnormal signal when regenerative resistor is used. If
there is a regenerative brake transistor fault, which may make the regenerative resistor
overheat and may cause fire disaster.

{8 Never let below items go inside of the servo drive or motor. Including: flammable matter,
such as oil, fat, etc. And conductive matter: such as screw, metal parts, etc.

€D Ensure the servo drive power supply is connected with a non-fuse breaker.

3. Injury Prevention

& CAUTION

S Do NOT apply voltages other than those specified in the specifications to each terminal,
otherwise, a burst or damage may occur.

{8 Do NOT make mistake when wiring to the terminal. Otherwise, a burst or damage may
ocCCur.

{8Do NOT make mistake on the(+ -)polarity. otherwise, a burst or damage may occur.

{~)Do NOT touch the heat sink, regenerative resistor of the servo drive, servo motor and other
components during operation or soon after the power just turned off, because it may get hot
and cause injury.

4. Other cautions

Please pay attention to below notifications, improper operation may cause breakdown, injury ,
electric shock, etc.

(1) Delivery & Installation

& CAUTION

€) Choose correct way to deliver the product base on its weight.




{8) Never stack products which is beyond limitation.

) Do NOT hand carry the cable, motor shaft, and encoder when deliver the servo motor.
§) Servo drive and motor must be installed on the location with enough bearing capacity.
{8 Do NOT stand or put heavy staff on the product.

€D Ensure the product is installed correctly as specified in this manual.

€ nside the protective chamber, a specified space must be reserved between the servo drive
and other equipment.

Do NOT install, run the damaged or component missing servo drive and servo motor.
{8 Do NOT congest the vent of servo drive. Otherwise, it may cause a malfunction.
() Do NOT drop or strike the servo drive and servo motor as they are precision machinery.

) Consult with Shihlin Electric system service representative if you need keep the product for
a long period without using.

(2) Wiring

& CAUTION

€) Do wiring carefully, otherwise, it may cause error on servo motor.

{8Do NOT install phase-in capacitors, surge absorber, and EMI noise filters between the
servo drive and servo motor.

§) Connect the servo drive and motor correctly(terminal U,V,W), otherwise, it may cause
malfunction of servo motor.

{X) Connect the servo drive output(terminal U,V,W)and servo motor input(terminal U, V, W)
directly, Do NOT connect them by electromagnetic contactor, otherwise, it may cause
abnormality or fault.

{8 Do NOT put the diode which control the output signal in wrong direction. Otherwise, it may
cause malfunction: no signal output and protect circuit is disabled.

0 Fasten the cable which is connect to the terminal block with correct torque force. Otherwise,
it may cause overheat on the cable and terminal block.




(3) Trial run and adjustment.

& CAUTION

€) Check the program and parameters before operation. Otherwise, it may lead to malfunction
of the machine.

€)Do NOT adjust the parameter settings drastically, otherwise, it may cause some abnormal
on the product.

(4) Operation

& CAUTION

§)Set an emergency stop circuit outside the drive, which can be activated immediately in
urgent cases to turn off the power supply.

Do NOT disassemble, repair or modify the equipment.

€)Please confirm that the operation signal is off before clear the alarm. otherwise the motor
might restart immediately and you may get injured.

@ Use noise filter to minimize the influence of electromagnetic interference, otherwise, the
electric device nearby might be impacted.

{8 Do NOT burn or disassemble the servo drive, or it may cause hazardous gas.
©OcEnsure a specified combination of servo drive and motor is used.

& The built-in electromagnetic brake is used to hold the motor shaft, do NOT use for ordinary
braking.




(5) Maintenance and Inspection

& CAUTION

€)Ensure the power LED indicator is off before maintenance or inspection.

{8)Only qualified electricians can install, wire, repair and maintain the servo drive and servo
motor.

€)Do NOT disassemble the servo motor, otherwise you may get electric shock or injured.
©When the power is ON, do NOT connect or disconnect the servo drive with motor.

& The built-in electromagnetic brake is designed to hold the motor shaft, do NOT use for
ordinary braking.

Note: the content of this manual may be revised without prior notice. Please consult our
distributors or download the latest version at http:/www. seec. com. tw/en/

Vi
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1. Product overview and model description

1.1 Outline

Shihlin general type AC servo includes single mode and multi-mode. Single mode has the
following four types of control mode: position mode(terminal input), position mode(internal
register), speed mode and torque mode. And multi-mode has the following 8 types of control
mode: position mode(terminal input)/speed mode, position mode(terminal input)/torque mode,
position mode(internal register)/speed mode, position mode(internal register)/torque mode,
speed mode/torque mode, position mode(terminal input)/position mode(internal register),
position mode(terminal input)/position mode(internal register)/speed mode and position
mode( terminal input)/position mode(internal register)/torque mode.

The servo can be used for high-precision positioning system, speed control smoothing system
in general machinery industry, host machine and tension control system.

Shihlin servo provides RS-485 serial communication function, and it also provides the most
convenient USB communication function, this enable you can rapidly perform parameter setting,
test operation, status monitoring and gain adjustment control by a computer which is installed
with Shihlin communication software.

Shihlin servo provides auto tuning function, servo gain can automatically perform adjustment
with the mechanical. The Shihlin servo is equipped with 23&24-bit pulse/rev absolute encoder,
it can perform high-precision control.

1.2 Product checklist

Please check below items before you start to use our product
+ Any loose or fall off screw on motor or drive.

+ Check if the product model name on nameplates of the motor and drive are align with your
purchase order. You can refer to the product model list in next section.

+ Check if any damage or scratch on the surface of the motor and drive.

+ Check if any abnormality on the motor shaft, you can manually rotate the motor shaft to
check if it can move smoothly. But if the motor is equipped with electromagnetic brake,
you cannot manually rotate the motor shaft.

If any of the above problems occurs, please contact the distributor.

A complete servo system includes:



(1) A servo drive and a servo motor.

(2) A UVW motor power cable: its one end with the U, V, W cables connect to the
corresponding terminal block, and the other end connects to the UVW connector on the
motor. The green wire connects to the ground terminal of the servo drive (optional
purchase).

(3) An encoder control signal cable: its one end connects to the CN2 of the servo drive and
the other end to encoder.

(4) AUSB communication cable, its one end connects to CN4 of the drive, the other end to
USB port of the computer. (Optional purchase).

(5) A 50 Pin connector for CN1.

(6) A12 pin (P,D,C,N,L1,L2,R,S,T,U,V,W) terminal block for servo below 1KW.
(7) A6 pin(P,D,C,N,L1,L2) terminal block for1.5KW~3KW servo.

(8) A6 pin (R,S,T,U,V,W) terminal block for 1.5KW~3KW servo.

(9) An installation guide.

(10) Shihlin servo user manual, the electric copy can be download from the website.

1.3 Product model overview

1.3.1 Servo motor model naming rule

1. Naming rule

SME-OOQOOAA OOOO
L L |—(9)Safety certificatior
(8)Keyway and outlet type
(7)Brake and oil seal
{6)Encoder type
(5)Rated speed
(4)Motor capacity

(3)Inertia type
(2)Model name
(1)Servo motor code

2.Description of each code item
(1) Servo motor code: SM indicates servo motor.

(2) Model code: E(200V), P(400V).



(3) Inertia classification: coding according to motor inertia:

Code Classification
L Low inertia
M Middle inertia
H High inertia

(4) Motor capacity: motor output power

Code 005 | 010 | 020 | 040 | 075 | 085 | 100
200V motor power(W) | 50 | 100 | 200 | 400 | 750 | 850 | 1000

Code 130 | 150 | 180 | 200 | 300 | 500 | 700
200V motor power(W) | 1300 | 1500 | 1800 | 2000 | 3000 | 5000 | 7000

Code 180 | 290 | 440 | 550 | 750
400V motor power(W) | 1800 | 2900 | 4400 | 5500 | 7500
(5) Rated speed: the rated motor speed.

Code 15 20 30
Rated speed(rpm) | 1500 | 2000 | 3000
(6) Encoder type: Shihlin servo motor encoder type.
Code S M
200V: 200V:

Single turn resolution type

24bit (50W~750W)
23bit (850W~7KW)

24bit (50W~750W)
23bit (850W~7KW)
400V:

23bit (1.8KW~7.5KW)

Multi-turn resolution type

16bit




(7) Brake and oil seal: the following codes is to indicate whether the motor is equipped with
brake and oil seal.

Code
A B C D
ltem
Brake — ° — °
Oil seal — — ° °

(8) Keyway and outlet type: the following code indicates the configuration of motor keyway and
outlet type.

Code
A B C D
ltem
Keyway — ° — °
Back side cable — — ° °

(9) Safety certification: the certified safety certification of the motor is indicated by the
following code:

Code
item CE certification|Compliant with UL/CE certification

Code - U

Coding example:

Example(1): for a 200W motor, low inertia, rated speed 3000rpm, without brake&oil seal&
keyway, single turn encoder, CE certified model, its model name is as follows: SME-LO2030SAA.

Example(2): for a 750W motor, low inertia, rated speed 3000rpm, with brake, without oil seal,
with keyway, multi-turn encoder, back side cable, UL certified, its model name is SME-
LO7530MBDU.

Example(3): for a 3000W motor, low inertia, rated speed 2000rpm, without brake, with oil seal
and keyway, multi-turn encoder, CE certified, the model name is SME-L30020MCB.



1.3.2 Servo drive model naming rule

1. Naming rule

SDP - OOO AN L[]
I_J Lﬁ \—(S)Drive code
(4)Product series

(3)Drive capacity
(2)Power type
(1)Model code

2.Description of each coding item
(1) Drive code: SD means Servo Drive
(2) Product series: P

(3) Drive capacity: motor output power. Multiply the motor output power by 1/10 and then
indicate it as a three-code number. For models above 1000W, the third code uses the
English letter K to represent 1000W. The example is as follows:

020 means 200W
150 means 1500W
300 means 3000W...like that.

(4) Power type: input power specification
A2: single-phase or three-phase 200 ~ 240 VAC
A4: three-phase 380 ~ 480 VAC

(5) Mode code
A: without full-closed loop. (CN2L)
C: with full-closed loop. (CN2L)

Example:

Example (1): A 200W drive, single-phase or three-phase 200 ~ 240 VAC, with full-closed loop
control function, the code is as follows: SDP-020A2C.

Example (2): A3000W drive, three-phase 400 ~ 480 VAC, with full-closed loop control function,
the code is as follows: SDP-300A4C.



1.3.3 SDP servo drive and motor

200VAC system

Servo drive

Corresponding
servo motor

100W

SDP-010A2C

SME-L005300oom
SME-L0103000oo

200w

SDP-020A2C

SME-L0203000oo
SME-H02030000o0

400W

SDP-040A2C

SME-L0403000oo
SME-H040300co00o

750W

SDP-075A2C

SME-L075300000
SME-H075300c000

1000W

SDP-100A2C

SME-H085150000
SME-M10020c0o0
SME-L100200000

1500W

SDP-150A2C

SME-M150200c00o0
SME-L150200000

2000W

SDP-200A2C

SME-M20020c0oo
SME-L200200000o

3000W

SDP-300A2C

SME-H130150000
SME-H180150000
SME-M300200000o
SME-L300200c000

Note 1: refer to section 1.3.1 for the description of cooo in servo motor model name.

400VAC system
Servo drive | corresponding servo motor
1800W | SDP-200A4C SMP-H180150000
2900W | SDP-300A4C SMP-H290150000
4400W SMP-H440150000
SDP-500A4C
5500W SMP-H550150000
7500W | SDP-700A4C SMP-H750150000

Note 1: refer to section 1.3.1 for the description of cooo in servo motor model name.




Display

The 5-digit 7 segment LED
displayer displays the alarm, servo
status, parameter, etc.

Power indicator

If the indicator is on, it means the
servo drive still has high voltage at
that time.

1.4.1 200V drive appearance and panel

1.4 Servo drive appearance and panel description

Operation panel

To perform function and
parameters setting.

MODE : Mode selection

4 add one on the

Internal /external regenerative
resistor/brake control module.

1. When external regenerative resistor:L.

used, P and C connect to the resister; P
and D are left open.

2. When internal regenerative resistor is
used, P and C are left open; P and D are
short-circuited (connected)

3. When external regenerative brake unit
is used, P and N connect to the brake
unit; P & C and P & D are left open.

Control board power supply. — ———jpm

Use single-phase( 200-240VAC, 50-60HZ
power supply) to L1, L2 terminal.

Main circuit power supply — e—

Connects R,S, T to commercial
power ( AC200-240V,50-60HZ
power)

—_—

Connects to the motor power connector
U, V, W, Do not connect to the main
circuit power. Incorrect wiring will cause
damage to the servo drive.

Servo motor output

Heat sink —\_>
For fixing the servo and heat

dissipation.

Grounding terminal  =————y-

c —

=<

= N SET

> () o

CHARGE L H
B |
B
-l
N |

CN2L

displayed value
w © deduct one from the
displayed value

SET : Press SET button to
confirm the setting

USB connector

Connects the PC and controller.

Control interface.
1.controls the external I/O

2. connects to PLC

— STO terminal

~“

RS-485 connector

Connects the PC and
controller.

1

Position feedback
connector

1. Linear scale feedback.

2. Hall sensor connector

-

Encoder connector

Connects to the motor encoder



1.4.2 400V servo drive appearance and panel

Power indicator

If the indicator is on, it means the
servo drive still has high voltage at

Operation panel
To perform function and

parameters setting.

MODE : Mode selection
A ! add one on the

displayed value
w . deduct one from the

that time.
Display
The 5-digit 7 segment LED displayer
displays the alarm, servo status, paramet —
Control board power supply. TN on
— \ s —
Use DC24V power supply to +, - \\ = ‘ HE@E@H R
terminal. N | — O I H
[3) _
A=
—E I i
Internal /external regenerative > a1y
resistor/brake control module. ||
o
1.When external regenerative resistor is nlc_ 7,1@5]) j
used, P and C connect to the resister; m ‘ 0H
and D are left open. L §es HE@jH A
2.When external regenerative brake unit |s \ 00
used, P and N connect to the brake unif; P \ HE@EH o
& C and P & D are left open. i il
Note: Do not remove the shorts of P1 and P! T E ‘ @j ‘ %
Main circuit power supply ‘ H
—e | B E
Connects R,S,T to commercial 3 HE@@H il
power ( AC400-480V,50-60HZ - ‘ ‘ 5
]| =
Servo motor output Ny g
D — I —
o \ [
Connects to the motor powerr]conqector 2 ‘ ‘ I —D
U_, V,_ W, Do not connect th e main 5 E@E)j A .
circuit power. Incorrect wiring will cause = \ \ —L
damage to the servo drive. (. ‘ E@ﬂ] ‘ H D
e T T : | —)
| | %) (—)
T—
71— BATTERY
RFI SW. .E.

y 2

Grounding terminal

V4

displayed value

SET : Press SET button to
confirm the setting
USB connector

Connects the PC and controller.

.4— Control interface.

1.controls the external 1/0

2. connects to PLC

4_/STO terminal

-——— RS-485 connector

Connects the PC and
controller.

Position feedback
connector

1. Linear scale feedback.

2. Hall sensor connector

Encoder connector

Connects to the motor
encoder

Absolute encoder battery connector



1.5 Servo drive control modes introduction

Shihlin drive provides a variety of control modes for you, as detailed in the below table:

Mode name Code Description
Position mode Pt Drive receives the external position pulse command which is
(terminal input) input from terminal and runs the motor to the target position.
. The drive receives the position command which is provided by
Position mode , ) )
(internal Pr the internal register (64 groups of registers). and runs the motor|
) ) to the target position. The DI signal can be used to select the
=, register) .
g register number.
o The drive receives the speed command and runs the motor to
2 the target speed. The speed command can be selected by the
N Speed mode S ) i
DI signal to use analog voltage command or internal speed
command(7 groups of register).
The drive receives torque command which is provided by analog
Torque mode T |voltage command or internal torque command, and runs the
motor to the target torque.
Pt-S |PY/S is switched mutually via the signal of DI(LOP).
Pt-T |PYT is switched mutually via the signal of DI(LOP).
Pr-S |Pr/S is switched mutually via the signal of DI(LOP).
, Pr-T  |Pr/T is switched mutually via the signal of DI(LOP).
Multi-mode : , : -
S-T [S/T is switched mutually via the signal of DI(LOP).
Pt-Pr [Pt/Pr is switched mutually via the signal of DI(Pt-Pr).
Pt-Pr-S |Pt/Pr/S is switched mutually via the signal of DI(LOP + Pt-Pr).
Pt-Pr-T |PY/Pr/T is switched mutually via the signal of DI(LOP + Pt-Pr).

*  Set PAO1 to select the mode. After setting the parameter, restart the power to
activate the changed setting.

*  If use the default configuration directly, PAO1 need set to 1XXX.



1.6 Recommended breaker and fuse specification table

Specification chart of Shihlin servo drive fuse and breaker(200V)

Drive model name | Fuse | Breaker

SDP —010A2C 5A 5A

SDP —020A2C 5A 5A

SDP —040A2C 10A 10A

SDP—075A2C 20A 15A

SDP —100A2C 20A 15A

SDP —150A2C 40A 20A

SDP —200A2C 50A 30A

SDP —300A2C 70A 30A

Specification chart of Shihlin servo drive fuse and breaker(400V)

Drive model name | Fuse | Breaker

SDP —200A4C 30A 20A

SDP —300A4C 50A 30A

SDP —500A4C 90A 60A

SDP —700A4C 120A| 70A

10



2. Installation

2.1. Precautions and storage

Do not install the product in the location with or nearby inflammable objects.
Do not over tighten the cable between the drive and the motor.

Do not place any heavy objects on the top of the drive.

Be sure to fasten every screw tightly when fixing the drive.

Install the drive at a location with proper weight capacity.

The motor shaft must be aligned with the shaft of the equipment.

® & 6 6 O o o

Never let below items go inside of the servo drive. Including: conductive matter: such as
screw, metal parts, etc, and flammable matter, such as oil, etc.

€ Upgrade the diameter of cable which connect the U/V/W connector and the encoder if the
distance between the drive and the motor is over 20meters.

€ Do not congest vent of the drive, otherwise breakdown may be occurred.
€ Do not drop or strike the drive.
€ Do not try to operate the drive if something has been damaged.

€ Refer to section 10.1 and 11.3 for drive and motor storage precautions.

2.2. Installation environment

The applicable ambient temperature for Shihlin drive is between 0°C and 55°C. If it exceeds
45°C, please place the drive in a well-ventilated or air-conditioned room. It is recommended to

keep the ambient temperature below 45°C for long-term operation to ensure the reliable

performance of the product. If this product is installed in a distribution box, check the size of the
distribution box and its ventilation condition, make sure the internal electrical devices has no
overheating risk, Besides, check if the vibration of the machine affects the electrical devices of
the distribution box.

In addition, the conditions for using Shihlin servo include the following:

11



Locations without high-heating devices.

Locations without floating dust and metal particles.
Locations without corrosive, inflammable gas and liquid.
Locations without water drops, steam, dust or oil dust.

Locations without electromagnetic noise interference.

*® 6 6 ¢ O o

Select a solid, vibration-free location.

2.3. Installation Direction and Clearances

Precautions:

Mount the servo drive in the correct direction according to the requirement. Otherwise, it may
cause malfunction. For better ventilation and cooling, when installing Shihlin AC servo drive,
there must be sufficient clearance space between its adjacent objects and the wall, or
overheating may result in machine malfunction. Do not congest the ventilation holes of the
servo drive, and do not dump, otherwise it may cause malfunction of the servo drive.

Correct Wrong

12



Installation diagram

In order to have adequate air flow for ventilation, you must follow the suggested clearances
when installing one or more servo drives (refer to the following diagrams).

50mm
(2.0in.)
Min

(=]o]o]o)

MY T
S— 3
N : B

20mm
(0.8in.)
Min

13



!

FAN

40mm [: 4 10mm [
(1.6in.) B (04in.) &
Min [ !  Min

- |
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3. Wiring and signal

This chapter explains the wiring method of Shihlin servo drive and the definition of signals, as
well as the standard wiring diagrams in all modes.

3.1. Connection of power supply and peripheral equipment

3.1.1. Peripheral equipment wiring diagram - 200V system

1. When external regenerative resistor is used, P and C connect to the resister; P

and D are left open.
Three-phase power 200-230V

2. When internal regenerative resistor is used, P and C are left open; P and D are
short-circuited (connected)

3. when external regenerative brake unit is used, P and N connect to the brake Communication software
module; P & C and P & D are left open.

RP®] |® =
el
=\
Non-fuse breaker D ‘ Q CN4: USB communication connector
(NFB) 110D ma|

[=]

[=]

Electromagnetic| E % CN1: 1/O connector
contactor E i
-2
o o
. R~S-T CNG6: STO connector
EMI filter E
00000 Hu =
I = CN3: RS485 connector
=
CN2L
—E m i
- Position feedback signal connector(optional)
Jul I W - % Linear scale feedback or Hall sensor
= =

connector

AL®

CN2: encoder connector

Servo motor

For detailed EMI filter content, please refer to section 12.6 EMI Filter

C —— To prevent electric shock, the ground protection (PE) terrféhal (marked
terminal) of the servo drive must be connected to the ground protection
terminal of the controller.
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3.1.2. Peripheral equipment wiring diagram - 400V system

1. When external regenerative resistor is used, P and C connect to the resister; P

and D are left open.
Three-phase power 200-230V

2. When internal regenerative resistor is used, P and C are left open; P and D are
short-circuited (connected)

3. when external regenerative brake unit is used, P and N connect to the brake Communication software
module; P &C and P &D are leftopen. ,

®® |®
J-Cd
NI == . |
= T
Non-fuse breaker Q Q O = CN4: USB communication connector I
(NFB) VODEN A I v | E] m
O o
CHARGE == |
g "
e - Ji
Electromagnetic E I % CNZ1: 1/0 connector
contactor il 0 =
112 Ho N il
SR= 1
L2| @)
o o
R-~S-T & .
EMI filter E = % CNBG6: STO connector
00000 Ao =
- =Z CN3: Rs485 connector
|
g
E o i cNaL
— Position feedback signal connector(optional)
i g
iy o Linear scale feedback or Hall sensor connector

ALD

CN2: encoder connector

Servo motor

X For detailed EMI filter content, please refer to section 12.6 EMI Filter

C oancer 1O Prevent electric shock, the ground protection (PE) tern@al (marked
terminal) of the servo drive must be connected to the ground protection
terminal of the controller.
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3.1.3 Description of drive connectors and terminals

Item code Description
Power input for the |R,S, T Connect to three-phase AC power
main circuit
Power input for the |L1,L2/+- Connect to single-phase AC power/DC24V.
control circuit
Terminal Wire
code color
U Red
Motor power
U, Vv, W, PE ,
connector V White
w Black
PE Green
Use an Connect P and C to the
external resistor, and P and D are left
Regenerative resistor PD.CN resistor open.
terminals T
Use a built-in | Short-circuit P and D contacts,
resistor and P and C are left open.
Connect to the ground wires for the power and
Ground terminals @ servo motor, which is in the green screw on the
outside of the controller.
P: maincircuit [+] |P,N If brake unit is used, you should connect its [+]
terminal terminal to the [P] terminal of servo drive, and
. - connect its [-] to the [N] terminal of servo drive.
N: main circuit [-]
terminal The brake unit is optional purchase item, usually it
is not required. It is used to absorb the regenerative
energy when the huge regenerative power
generated by the servo motor.
I/O connector CN1 Connect to the host controller.
Encoder connector CN2 Connect to the encoder.

17




Position feedback | CN2L Connect to position feedback unit.
connector

RS-485 connector CN3 Connect to RS-485 device.

USB connector CN4 Connect to USB slot of PC

power connector for | CN5 Connect to battery pack of absolute encoder
absolute encoder (optional purchase)

Pay special attention to the following when wiring:

1. Separate R, S, T and U, V, W from other signal wires. The separation should be at least 30
cm.

2. When the power is off, do not touch R, S, T and U, V, W power cables, since the
capacitance inside the servo drive may still contain a dangerously large amount of electric
charge. Wait until the charging light is off before touching.

3. If the connection cable for encoder is not long enough, use a shielded twisted-pair signal
cable and the length should be within 20 meters (65.62 ft). If it is over 20 meters (65.62 ft),
choose a signal cable with two times thicker gauge to avoid excessive signal attenuation.

4. If the power supply and the detector (encoder) of the SV motor are not fixed on the motor, it
may sway and cause poor wire contact.

5. The control power for 400V model is DC24V.

18



3.1.4 Wiring for power supply

electric shock.

® Insulate the connection of the power terminal to avoid the possibility of
& DANGER

® The power supply cable(U,V,W) of servo drive and servo motor must
&CAUTION be connected correctly to avoid abnormal operation on servo motor.
® Servo motor cannot be connected to commercial power supply,
otherwise it may cause malfunction.

The Shihlin servo drive power wiring is three-phase power. In the following diagram, Power
ON is a contact, and Power OFF and Alarm Processing are b contacts. 1MC/a is self-retaining
power supply and 1MC is electromagnetic contactor.

200V Series:
RS T
1MCCB‘> ‘> Q
5 Noise filter
ALRM RY ovf\:cer P%er 1
1MC%~ M
U
v
MC
N~ . |
w  Servo Drive RrY

C SQ_~ I
) L1

% CN1
DC24V ‘ 4 DO1(41) L2

\
SG (50)

19



400V series:

R S T
IMCCB
Noise filter

U
Servo Drive |
) v R (g—t —
S () |
W
T O—
N +
C,‘ 24V CD— DC 24V
0 CD—_ Power supply

= S

* Note: terminal P,N cannot be grounded.

20



3.1.5 Specifications for the U,V,W connectors

U, V, W wiring connector (female) specifications of low/high inertia motor:

Dive capacity Motor model

SME—L00530cses | [ l— Il o

sl[6]f | 3[4
Q)| &

With brake Without brake

100W

SME —L0103000c0

— |~

200W SME — 020300000

400W SME — 5040300000

750W SME — 5075300000

The following table shows the signal of the UVW connector on the low/high inertia motor:

PIN | Signal Wire color
1 U Red
2 \Y White
3 w Black
4 PE Greenl/yellow(green is the bottom)
5 B1 Black(for motor with electromagnetic brake)
6 B2 Black(for motor with electromagnetic brake)

21



U, V, W connector (male) specifications of low/middle/high inertia motor:

Drive capacity Motor model

SME —HO085150000

KW SME — 100200000
1.5KW SME — 150200000
2KW SME —L200200000

SME —H130150000
3KW SME —H180150000
SME —L300200000

U, V, W connector (male) specifications of middle inertia motor:

Drive capacity Motor model
2KW SME —M200200000
3KW SME —M300200000

22



The following table shows the signal of the UVW connector on the low/middle/high inertia motor :

PIN Signal
A NC
B U
C \Y
D w
E PE
. B1
(for motor with electromagnetic brake)
G B2
(for motor with electromagnetic brake)
H NC

U, V, W connector (male) specifications of high inertia motor(400V):

Drive capacity Motor model

2KW SMP —H180150000

3KW SMP —H290150000

SMP —H440150000

SKW SMP —H550150000

7KW SMP —H750150000

23



The following table shows the signal of UVW connector on high inertia motor(400V).

PIN Signal
A U
B Vv
C W
D PE

Brake connector (male) specifications of high inertia motor (400V):

Drive capacity Motor model

2KW SMP —H180150000

3KW SMP —H290150000

SMP —H440150000

SKW SMP —H550150000

7KW SMP —H750150000

The following table shows the signal of brake connector on high inertia motor(400V).

PIN Signal
1 DC24V
2 PE

*  Note: the wiring above is the connector from the motor itself

* Please refer to section 1.3.1 for description of oooo
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3.1.6 Wire selection

rive model

Wire[mm?]

Power supply wiring(AWG)

R,S,T

L1, L2

Uuvw

P,D,C,N

B1, B2

SDP—010A2C

SDP —020A2C

SDP —040A2C

SDP —075A2C

SDP —100A2C

SDP —150A2C

2(AWG14)

SDP —200A2C

SDP —300A2C

3.5(AWG12)

SDP —200A4C

2(AWG14)

SDP —300A4C

3.5(AWG12)

SDP —500A4C

SDP—700A4C

6(AWG10)

2(AWG14)

2(AWG14)

3.5(AWG12)

2(AWG14)

3.5(AWG12)

6(AWG10)

2(AWG14)

2(AWG14)

Drive model

Encoder wiring(AWG)

Specification

Standard length

Number of wires

Size (mm? (AWG))

SDP —010A2C

SDP —020A2C

SDP —040A2C

SDP —075A2C

SDP —100A2C

SDP—150A2C

SDP—200A2C

SDP—200A4C

SDP —300A2C

SDP —300A4C

SDP —500A4C

SDP —700A4C

UL1332

2 meters

7 wires

AWG24

*  Please use the recommended specification or higher to avoid danger.

The shield terminal should be grounded.

*
*  Using shielded twisted-pair cable for encoder wiring to reduce the noise interference.
*

American Wire Gauge (AWG) is US wire diameter standard.
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The standard is to use 600V vinyl wire, and the wiring length should be less than 30

meters.

If the wiring length exceeds 30meters, please consider the voltage drop when selecting
wire gauge.

According to UL/C-UL (CSA) specifications, you should use UL-certified copper wires

with 60°C or higher rated temperature.

26



3.2. The function diagram of servo system

® 200V system: models of 100W~3kW

Power

220V system: single- / Three-phase 200 - 240V

&

750W~3KW

N i2av

Z\

Jﬁp
remn
e
|

L1 +15V
%& L %E +5V Protect %o
L2 2 +24V rotection GATE
T -9 +15V circuit DRIVER § 5
PE
Encoder
External Speed—» Position Speed Current PWM
External torque AD W contrel r convl control ENC
Position pulse —»| 1 F
Digital input —| o Current Ej
2 signal  «— A/D [«
= processing
Digital output<«—
Analog output monitoring «—|
A,B,Z output «— Encoder o
signal zZ
‘ “ processing no
RS-485 <« 2 Sevo
w synchronization
DIA parameter
| adjustment 0 t
Interface Display S g
processing ~ @
USB <« 2 <—‘ >
£ 0ol
‘ CN5 J

]

Absolute encoder
battery box

Note: models below 400W (included) have no fan; 400V model control power supply is

DC24V.
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3.3. Wiring for CN1(l/O signal)

3.3.1. CN1 terminal diagram.

Shihlin servo drive provides 12 user-defined digital inputs (DI) and 6 digital outputs (DO), which
enable a more flexible communication between the servo drive and the controller. The 12 user-
defined Dls are PD02~PD09 and PD21~PD24, and the 6 DOs are PD10~PD14 and PD26. In
addition, it provides differential output encoder A+, A-, B+, B-, Z+, Z- signals, analog torque
command input, and analog speed command input, its pin diagram is as follows:

(1) CN1 connector(female)

25

26

50

_—

Front view Pin assignment
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(2) CN1 connector(male)

r i

l‘l'
U
]

LA R RKEE RS

50& 25

Front view Side view

Rear view
P \._'

26 [vec] [16] mone] (e ] [Ta ] [T87] [Tz ] [Cop ] [Doz] [Do+] [Do6] [VbD] [5G 50 |
27 [fCria) [MonNt] [[1LG | [HPG ] [/LAR] [ABR | [/LZR] [DOI | [ D03 | [DOS ] [mocen] [COM+] 49 %
1[vec] [16 ] [NG | [orc ] [PG | [BNG | [Dn2 | [Dr2 | [DM | [Di6 ] [P ] [Dno ] [SG 25| |

2Wevia) [LG J[NP | [PP | [ENP] [Ditn | [Dir | [D3 | [D5 | [D7 | [ DB | [5G | 24 _— |

\.

CN1 wiring terminal on the back of CN1
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Pin | Code Function Pin | Code Function Pin | Code Function Pin| Code Function
Vce | + 15V power | 2 VC/ Analog speed 26 Vce +15V power | 27 | TC/ Analog torque
] (15V) output VLA command/limit (15V) output TLA command/limit
(for analog (Note 2) (for analog (Note 2)
command) command)
Ground for Ground for
Ground for analog ) o
3 LG analog input | 4 LG 28 LG analog input | 29 | MON1 | Analog monitoring 1
input signal )
signal signal
Input pulse Analog Ground for analog
5 NG 6 NP Input pulse train 30 | MON2 31 LG
train monitoring 2 input signal
Input pulse
Input pulse train
Open collector ) train )
7 | OPC 8 PP Input pulse train 32 | HPP 33| HPG (high speed)
power input (high speed)
(Note 1)
(Note 1)
Input pulse train
Input pulse Encode A
9 PG 10 | HNP (high speed) 34 LA 35| LAR |Encode A phase pulse
train phase pulse
(Note 1)
Input pulse
train Encode B
11 | HNG 12 | DI Digital input 11 36 LB 37 | LBR |Encode B phase pulse
(high speed) phase pulse
(Note 1)
Digital input L Encode Z
13 | D12 14 | DN Digital input 1 38 LZ 39| LZR |Encode Z phase pulse
12 phase pulse
Encode Z
15 | DI2 | Digital input2} 16 | DI3 Digital input 3 40 OoP phase pulse | 41| DO1 Digital output 1
(open collector)]
17 | DI4 | Digital input4 | 18 | DI5 Digital input 5 42 | DO2 |Digital output2] 43 | DO3 Digital output 3
19 | DI6 | Digitalinput6 ] 20 | DI7 Digital input 7 44 | DO4 |Digital output4] 45 | DO5 Digital output 5
o o Digital output common
21 DI8 | Digital input8] 22 | DI9 Digital input 9 46 | DOG6 |Digital output 6] 47 | pocom
terminal
Vdd | +24V internal
23 | D10 |Digital input 10} 24 | SG | Digital power ground | 48 49 | COM+ Digital input power
(24V) | power output
Digital power Digital power
25| SG gtarp 50 SG grarp
ground ground

Note 1:If HPP, HPG, HNP, HNG are differential inputs, it can receive pulse commands of up to
4Mpps. If AB phase pulse input multiply by 4, it can receive pulse commands of up to 16Mpps.

Note 2:A/D conversion needs to support 12bit/16bit resolution, and it’s not required to support
them at the same time.
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3.3.2 CN1 signal wire shielding and grounding

The both ends of the CN1 signal wire which are the CN1 connector and the upper controller
connector, their shielding and grounding wire must be connected to the corresponding pins to
effectively achieve the shielding and grounding functions.

The shielding of CN1 encoder connector wiring instruction is as follows:

1. Pull out the metal shielding, surround and fix it with a copper sheet.

2.Screw the big metal case to fix the cooper sheet, make sure the copper sheet is completely
covered the extended metal sheet, and it is contact with the metal part of the CN1 connector.

3. Put it into the connector housing as below picture shows:
31



4.The last step is to fasten the screw of housing:
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3.3.3 CN1 Terminal signal description

This section introduces the signals which mentioned in section 3.3.1.
1. CN1 terminal signal

The detailed description of each signal in CN1 50Pins is as follows
The codes of the control modes in the following table are:

Pt : position control mode/ position mode(terminal input)
Pr : position control mode/position mode(internal register)
S: speed control mode

T: torque control mode

. . . Control
Signal name Code | Pin NO Function
mode
+15V power Vcc CNA1-1 Output DC15V from VCC-LG. It can be
output(for analog (15V) CN1-26 used as power supply for TC, TLA, VC, ALL
command) VLA.
It applies voltage of DC -10V~+10V
between VC-LG. In S mode, the motor
Analog speed VC/ CN1-2 runs the PC12 setting speed at +10V. ST
command/limit VLA It applies voltage of DC -10V~+10V ’
between VLA-LG. In T mode, the motor
runs the PC12 setting speed at +10V.
I's common pin of TLA, TC, VC, VLA,
Ground for analog CN1-3/4 o
, , LG OP, MO1, MO2, VCC. And each pin is ALL
input signal 128/31 ,
connected internally.
To output or limit the torque of servo
motor.The voltage of TC-LG is DC 0-
10V. Maximum torque will be generated
at £10V(the torque generated at +10V
can be changed by PC13). When the Pt
Analog torque TC/ CN1-27 analog torque limit (TLA) is valid, the Pr,
command/limit TLA servo motor torque will be limited in the S’

entire range.

The voltage of TLA-LG is DC 0-10V.
Maximum torque will be generated at
+10V if TLA is connected to the positive
polarity of the power supply.
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Control

Signal name Code | Pin NO Function
mode
NG CN1-5 Input command pulse train |
1. In open-collector type(max input
NP CN1-6 frequen.cy is 200kpps) |
PP-SG is forward pulse train.
NP-SG is reverse pulse train.
PP CN1-8 , . ,
2.In differential line drive type (the max
input frequency is 4Mpps)
PG-PP is forward pulse train.
, PG CN1-9 | NG-NP is reverse pulse train.
Forward pulse train , Pt
, The command pulse train type can be
Reverse pulse train ,
changed by PA13 setting.
HNP | CN1-10 | High speed input command pulse train.
1. In differential line drive type(max input
HNG | CN1-11 | frequency is 4Mpps)
HPG-HPP is forward pulse train.
HPP CN1-32 | HNG-HNP is reverse pulse train.
The command pulse train type can be
HPG | CN1-33 | changed by PA13 setting.
When pulse signals input is open
open collector ) , ,
. OPC CN1-7 | collector type, this pin supplies the ALL
power input " ,
positive polarity of DC24V.
. CN1-24 1.It:g;rrér:ﬂcgw pins for input signal such
igital power as : :
grarp SG | CN1-25 - | ALL
ground CNA-50 2.Each pin is connected internally and
separated from LG.
o To output voltage between MO1-LG
Analog monitoring 1 | MON1 | CN1-29 ) , ALL
according PC14 setting.
o To output voltage between MO2-LG
Analog monitoring2 | MON2 | CN1-30 ) , ALL
according PC14 setting.
Encode A phase LA CN1-34 | 1.Output the differential pulses of PA14
pulse differential setting value in one revolution. ALL
output(line driver ) LAR | CN1-35 | 5 A 1172 delay between A phase and B
Encode B phase LB CN1-36 phase.(when the servo motor runs in
pulse differential CCW direction) ALL
LBR | CN1-37

output(line driver)

3.The phase sequence of rotation and
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difference between A phase and B
phase could be defined by the PA39
setting value.

LZ CN1-38
Encode Z phase Output the OP signal in differential line ALL
pulse differential L7ZR CN1-39 | drive type.
output(line driver)
Encode Z phase Output the ZERO signal of encoder.
pulse train (open OP CN1-40 | Servo motor generates 1 pulse per ALL
collector) revolution.
DC24YV for input interface.
It connects to either positive polarity of
Digital input power | COM+ | CN1-49 | external DC24V power or VDD terminal. ALL
It's forbidden to connect them both at
the same time.
It's common pin of output signal for Sink
type and Source type.
When in Sink type, DOCOM connects to
, SG or negative polarity of external 24V
Common pin of
. DOCOM | CN1-47 | power. ALL
digital output ,
When in Source type, DOCOM
connects to VDD or positive polarity of
external 24V power.
Refer to section 3.3.4 for detailed wiring.
It output +24V+10% power from VDD-
Internal +24V VDD
CN1-48 | SG. It need connect to COM+ when ALL
power output (24V)

using as power of digital interface.

The signals of digital input and digital output will be explained in detail in the following sections.
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2.Shihlin servo CN1 1/0

The table of Shihlin Servo CN1 /O, digital input and digital output names & abbreviations are

as follows:
Abbreviation Signal name Abbreviation Signal name
SON SERVO ON CTRG Position command trigger
LSP Limit of forward rotation TLC Torque limiting control
LSN Limit of reverse rotation VLC speed limiting control
CR Clear RD Ready
SP1 Speed option 1 ZSP Zero speed detection
SP2 Speed option 2 INP In-position ready
PC Proportion control SA Speed attained
ST1 Forward rotation activated | ALM Alarm signal output
ST2 Reverse rotation activated | OP Z phase pulse(open collector)
TL Torque limit option LZ Encoder Z phase pulse
RES Reset LZR (differential line drive)
EMG External emergency stop LA Encoder A phase pulse
LOP Control mode switch LAR (differential line drive)
VC Analog speed command LB Encoder B phase pulse
VLA Analog speed limit LBR (differential line drive)
o Positive polarity of +15V power
TLA Analog torque limit VCC
output
Positive polarity of +24V internal
TC Analog torque command VDD
power output
RS1 Forward rotation option COM + Digital input power
RS2 Reverse rotation option SG 24V power ground
PP OPC Open collector power input
NP LG 15V power ground
PG Input command pulse train | MON1 Extelrnall analog output
monitoring 1
NG MON2 Exte.rnall analog output
monitoring 2
HPP SD Shielding
HNP High speed input command | POS1 Position command 1
HPG pulse train POS2 Position command 2
HNG POS3 Position command 3
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3. Detailed explanation for DI/DO signal.

DI Wiring
The users can define the DI function by editing user parameters, see the following table for
details:
Signal . Control
Code Function
name mode
If SON is ON, the basic circuit is on and servo is ready to
run(servo ON status).
Servo ON | SON . . . ALL
If SON is OFF, the basic circuit is off and the servo motor is
in free run status(servo OFF status).
If the RES is ON for over 50ms, reset is valid, but may not
Reset RES able to clear an abnormal alarm status (refer to section 11. ALL
1). The circuit is still on when set PD20 to XXX1.
The speed controller will switch from proportion integral
control to proportion control when PC signal is ON. When
servo motor stops, any external pulse will generate torque
to adjust the position shift. Once the positioning is Pt
Proportion PC done(stopped) and machine shaft is locked, the PC signal Pr’
control will be on and the unnecessary torque adjustment will be S,
suppressed. If you want to lock the servo for long time, you
need to turn on both the PC signal and the TL signal at the
same time, the analog torque limit will control it below the
rated torque.
Torque . . . - Pt,
o When TL is on, TLA will be valid. Please refer to description
limit TL Pr,
, on TL1.
option S
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When TL1 is on, inner torque limit 2 (parameter setting2)
will be valid.

Input signal
TL1 [TL

Valid torque limit value

0 0 Parameter setting of PAOS.

If TLA > PAOS setting => PAOQS is valid.

Inner 0 1 If TLA < PAO5 setting =>TLA is valid.
torque
. TL1 ALL
limit If PC25 setting > PAQOS5 setting => PAO5 is
option 1 0 valid.
If PC25 setting < PAO5 setting => PC25 is
valid.
1 1 If TLA > PC25 setting => PC25 is valid.
If TLA < PC25 setting => TLAis valid
Speed control mode: which is to select the speed
command. When SP3 is used, make it valid by setting
internal parameters
Speed Parameter |Input signal Speed
: SP1 setting SP3|SP2|SP1 |command
option 1
Speed analog
When 0 0 command
speed (VC) S,
option 0 ’ Inner speed T
(SP3) is not command 1
used. ’ 0 Inner speed
(initial command 2
Speed
, SP2 status) Inner speed
option 2 1 1
command 3
When Speed analog
0 0 0
speed command
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option (VC)
(SP3) is Inner speed
. 0 0 1
valid command 1
Inner speed
0 1 0
command 2
Inner speed
0 1 1
command 3
Inner speed
1 0 0
command 4
Inner speed
1 0 1
command 5
Inner speed
1 1 0
command 6
Inner speed
1 1 1
command 7
Torque control mode: which is to select the speed limit.
Input signal
Parameter o
) SP |SP |SP |Speed limit
setting
Speed 3 |2 1
, SP3
option 3 Wh 0 0 Analog speed
en limit (VLA)
speed
) Inner speed
option 0 1
) command 1
(SP3) is not
Inner speed
used. 1 0
I command 2
(initial | g
status) 1 1 nner spee
command 3
Anal d
o o 0 . nfa 0g spee
limit (VLA)
Inner speed
0 |0 1
When command 1
speed Inner speed
pee o 1 |o P
option command 2
(SP3) is 0 1 ’ Inner speed
valid command 3
Inner speed
1 0 0
command 4
1 0 1 Inner speed
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command 5

Inner speed
1 1 0

command 6

Inner speed
1 1 1

command 7

When start the servo motor , it runs in the following

Forward directions:
rotation | ST1 Input signal Servo motor
activated ST2 ST1 rotation direction
0 0 Stop(servo locked)
0 1 CCw
1 0 Cw
Reverse 1 1 Stop(servo locked)
rotation | ST2 1.1f both ST1 and ST2 are ON or OFF during operation, the
activated servo will be decelerated to stop and be locked. The
decelerate time is PC18.
2.If analog speed command (VC) is 0V, it will not generate
servo lock torque when start the servo.
Forward To select the generation direction of servo motor torque,
rotation | RS1 the options are as follows:
option
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Input signal Torque generation
RS2 RS1 direction

0 0 No torque generated
Forward rotation
Reverse 0 1 torque, reverse
rotation | RS2 g o ,
, rotation regeneration.
option -
Reverse rotation
1 0 torque, forward
rotation regeneration.
1 1 No torque generated
Oridin This activated signal sets current position as homing origin
g ORGP | in Pr mode. Pr
position . .
Turn the SHOM ON to activate homing.
Return to In the internal position register mode, when searching the
oridin SHOM | origin, the function of searching the origin is activated after Pr
9 SHOM is on.
, When CM1, CM2 is used, the combination of CM1 and
Electronic . ] .
CM2 can be used as parameter setting, it sets 4 kinds of
gear CM1 . .
option 1 electronic gear ratios numerator.
P CM1 and CM2 cannot be used in the absolute position
detection system.
. : Pt,
Input signal Electronic gear P
Electronic CM2 | CM1 numerator r
gear CM2 0 0 PA06(CMX)
option 2 0 1 PC32(CMX2)
1 0 PC33(CMX3)
1 1 PC34(CMX4)
Turn CR on to clear the position control counter error Pt
Clear CR pulses on its rising edge. When the PD18 is set to xxx1, Pr’
the pulse is always cleared if CR is on.
Gain When using this signal, you should enable CDP and turn
switching | CDP CDP on to switch each gain values to the setting value. ALL
option
If you turn EMG OFF, the motor will be in emergency state,
External servo will be off and the brake will be activated. Turning
emergency | EMG EMG ON will release the emergency stop status in urgent ALL
stop cases. When set PD01 to 1XXX, this signal will be

automatically on( keeps ON) .
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Limit of

Use as limit of forward rotation. When LSP is on, the motor

forward | LSP
, can be operated forwardly. Pt,
rotation
— Pr,
Limit of . . ,
Use as limit of reverse rotation. When LSN is on, the motor S
reverse | LSN
, can be operated reversely.
rotation
Inhibit To inhibit pulse input.
pulse INHP In position mode, external pulse input command will be Pt
input invalid when INHP is on.
In position/speed control switching mode, LOP is used to
select control mode.
Control
LOP
mode
0 Position
1 Speed
In speed/torque control switch mode, LOP is used to select
control mode.
Control
LOP
mode
0 Speed
1 Torque Refer to
In torque/position control switch mode, LOP is used to select the
Control control mode. different
mode LOP Control control
: LOP
switch mode modes
0 Torque descripti
1 Position on
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Signal

Control

Code Function
name mode
Position
command | POS1 Posi
1 tion
— POS | POS | POS | POS | POS | POS | CTR
Position com
6 5 4 3 2 1 G
command | POS2 man
2 d
Position PO 0 0 0 0 0 0
command | POS3 f
3
Position P 0 0 0 0 0 1 f Pr
command | POS4 ~ ~ ~ ~ ~ ~ ~ 1
4
Position P50 1 1 0 0 1 0 1
command | POS5
5 P51 1 1 0 0 1 1 1
Position ~ ~ ~ ~ ~ ~ ~ 0
command | POS6
P63 1 1 1 1 1 1 0
6
Position . .
In Pr mode, when CTRG is on, the position command
command | CTRG , , Pr
) selected by POS1~6 is valid.
trigger
Motor
stop . . .
STOP | In Prmode, if STOP is on, motor will stop. Pr
command
Pr
E-Cam
, To perform the E-Cam engagement control (refer to the
engaging | CAM _ ) Pr
setting method of u and z value in PC66).
control
E-Cam . . .
When ALGN is enabled(PC82.bit0=1 & PC82.bit1=1), the
phase ALGN , . . . o . Pr
) servo will perform the alignment immediately if this DI is on.
alignment
After this Dl is on, it temporarily disables the monitoring
Gantry function of the gantry (synchronous motion) when
control | GTRY | PA26.X=2 (gantry function enabled). The axis that receives Pt
switch this DI stops calculating and monitoring the deviation of the

two axes.
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Full-

closed To temporary stop full-closed loop control function when Pt
loop FHS X=1in PA26. If this Dl is on, full-closed control function will Pr’
control be invalid.
switch
Full-
closed Used for clearing deviation pulse between full-closed linear
FEC Pt/Pr
error scale and motor encoder.
clearance
Linear
compens MAP After the upper controller is reset to zero, the linear ALL
ation compensation function will be activated when MAP is on.
switch
Event
tri P
igger Pr EV1
command
1
Event
trigger Pr
99 EV2
command
2 The event trigger Pr command 1-4: the status change of Pr
Event EV1~EV4 is used as a trigger event.
trigger Pr
99 EV3
command
3
Event
trigger Pr
99 EV4
command
4
When ABSE is on, servo will enter ABS mode and enable
ABSQ, ABSC, ABSR, ABSD, ABSC.
Absolute . .
When ABSE is on, the functions of DI4,D02,DO3 are no
system DI | ABSE , ALL
function 1 longer the ones assigned by the parameter. The DI4
function is changed to ASDQ, DO2 is ABSR, DO3 is ABSD.
In addition, ABSC can be defined through parameters.
Absolute To clear the stored revolution data in absolute encoder
system DI | ABSC | when ABSC is ON. And this input is only valid when ABSE ALL
function 2 is ON.
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To use as the handshaking pin for I/O transmission, it is

ABS
hand DI4. transmitted by the controller. When ABSQ is OFF means
shakin ABSQ | that request command issues by the controller; When ALL
o nalg is fixed | ABSQ is ON means that the controller has finished the
(N(?te 1 to DI4 | ABSD data processing.
This input is valid only when DI ABSE is ON.
Torque
command | TC1 Torque Input signal
. Command o
option 1 command Description
TC2 |TC1 |source
NO#
The voltage
Analog between TC and
T1 0 0 , T
Torque command LG( the range is
command | TC2 +10V)
option 2 T2 0 1 Internal PC75
T3 1 0 register PC76
T4 1 1 parameter  |PC77
Switch between Pt and Pr mode
Pt-Pr Pt,
, Pt-Pr Pt-Pr=OFF: Pt mode
switch Pr

Pt-Pr= ON: Pr mode

Note 1: when DI ABSE is ON, the function of PD05 defined by parameter will be disabled and
replaced by ABSQ, which is input by DI4.
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DO wiring of CN1

DO function allows users to edit parameters by themselves, detail is in the following table.

Signal name

Code

Function

Control
mode

Ready

RD

RD is on when servo is on and ready to
operate.

ALL

Alarm signal output

ALM

ALM is off when power is off or
activating protection circuit makes main
circuit open.

If no alarm occurs, ALM will be on 1
second after power is on.

ALL

In-position ready

INP

INP is on when the servo is in the
setting in-position range. This range
can be adjusted by parameter setting.
When the in-position range setting is
large, the INP may be kept conductive
during low speed operation.

Pr,
Pt

Speed attained

SA

SA is on when servo motor speed is
nearly reached the setting.

The SA keeps on when setting speed is
50r/min or below.

Home moving
completion

HOME

Home is on after the completion of
homing moving.

Pr

Torque limiting
control

TLC

When the generated torque reaches the
level set by internal torque limit( PAQ5)
or analog torque limit( TLA), TLC is on.
TLC turns off when SON is OFF.

Pr,
Pt,

Speed limiting
control

VLC

In torque control mode, when the speed
reaches internal speed command 1~7
or analog speed limit(VLA), VLC is on.
VLC turns off when SON is off.

Electromagnetic
brake interlock

MBR

If using the motor with electromagnetic
brake, set its parameter to o1oo. MBR
is off when servo is off or alarm occurs.
MBR turns on when servo is ON.

ALL

Warning

WNG

WNG is on when a warning occurs.
WNG is off if no warning occurs.

ALL
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When servo motor runs below zero

Zero speed . :
i speed( 50r/min), ZSP is on.
detection ZSP , ALL
The zero speed range can be adjusted
by parameter setting.
Pr command completion When internal position command is
CMDOK _ Pr
output completed or stopped, CMDOK is on.
Overload output When the motor reaches overload level
, OoLW . : ALL
warning setting, the OLW is ON.
_ When both DO:CMD_OK and INP are
Motion control . - ,
MC_OK ON, MC_OK signal is on. Otherwise, Pr
completed _
MC_OK is off.
position command OVE The OVF signal is ON when the position Pr
overflow command overflows.
When the motor feedback pulse
Software exceeds the software  positive
e SWPL . , , Pr
positive limit limit(PF86) setting value, SWPL is ON.
Otherwise, SWPL is OFF.
When the motor feedback pulse
Software number is less than the software
. SWNL , . _ Pr
negative limit negative |limit(PF87) setting value,
SWNL is ON. Otherwise, SWNL is OFF.
Absolute system The related alarms of absolute encoder
. ABSW , ALL
Warning will be output by ABSW.
When the servo is in control switching
mode, the current using control mode
(related to LOP) is displayed. The
display status is as follows:
1. When PA01=_XXX1,
, LOPM off: position mode
Control mode switch
LOPM LOPM on: speed mode ALL
status
2. When PA01=_XXX3,
LOPM OFF: speed mode
LOPM ON: torque mode
3. When PA01=_XXX5
LOPM OFF: torque mode
LOPM ON: position mode
, It indicates the current switching status Pt,
Pt-Pr switch status PtrM .
of Pt-Pr terminal: Pr
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PtrM is OFF means Pt-Pr is OFF; PtrM
is ON means Pt-Pr is ON.

When DI ABSE is ON,
PD11 defined
parameter function will

When ABSR is OFF means the servo
can accept the Request command of
ABSQ; When ABSR is ON means the
data has been prepared after receiving

, ABSR s fixed ALL
be disabled and t0 DO2 the Request command and the ABSD
replaced by ABSR, data is correct, and the controller can
which is output by DO2. take away the ABSD data. The output is
valid only when DI ABSE is ON.
When DI ABSE is ON, , , ,
, It is output pin of ABS data, the data is
PD12 defined ,
. , guaranteed to be correct when ABSR is
parameter function will o
_ ABSD is fixed | on. ALL
be disabled and ] ] ,
to DO3 This output is valid only when DI ABSE
replaced by ABSD, is on
which is output by DO3. '
Capture complete The Capture function is executed
CAP_OK ALL
output successfully.
E-Cam designated area CAM AREA1 To output the angle range specified by Pr
output 1 - the E-Cam table.
E-Cam designated area CAM_AREA2 To output the angle range specified by Pr
output 2 the E-Cam table.
Software DO 1 S DOO0 To output bit00 of PD33. ALL
Software DO 2 S DO1 To output bit01 of PD33. ALL
Software DO 3 S DO2 To output bit02 of PD33. ALL
Software DO4 S DO3 To output bit03 of PD33 ALL
Software DO 5 S DO4 To output bit04 of PD33 ALL
Software DO 6 S DO5 To output bit05 of PD33 ALL
Software DO 7 S _DO6 To output bit06 of PD33 ALL
Software DO 8 S DO7 To output bit07 of PD33 ALL
Software DO 9 S DO8 To output bit08 of PD33 ALL
Software DO 10 S_DO9 To output bit09 of PD33 ALL
Software DO 11 S DOA To output bit10 of PD33 ALL
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Software DO 12 S DOB To output bit11 of PD33 ALL
Software DO 13 S DOC To output bit12 of PD33 ALL
Software DO 14 S_DOD To output bit13 of PD33 ALL
Software DO 15 S DOE To output bit14 of PD33 ALL
Software DO 16 S_DOF To output bit15 of PD33 ALL
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The terminal signal function of the CN1 changes according to the control mode. Please refer
to the table below:

Recommended setting value for DI function.

gear option 1

DI
Signal Function Pt Pr S T |PtS | Pt-T |Pr-S | Pr-T | S-T
code
0x01 SON | Servo ON DI1 D1 (D1 |DI1 DM |DI1 |DI1 |DI1 | DI
0x02 | RES | Reset DI5 DI5 |DI5 |DI5 |DI5 |DI5 |DI5 |DI5 |DI5
Proportion
0x03 PC DI3
control
Torque limit
0x04 TL ) Dl4 DI11 DI11 | DI11 DI11
option
Inner torque
0x05 TL1 o ) DI11
limit option
Speed option
0x06 SP1 1 D6 |Di6 |DI2 |DI2 |DI11 | DI11 | DI6
Speed option
0x07 SP2 5 DI12 | DI2 DI2
S d opti
0x08 | spz | SPeeCopton
3
Forward
0x09 ST1 rotation DI3 DI3 DI3
activated
Reverse
Ox0A | ST2 | rotation Dl4 Dl4 DI6
activated
Forward
OxOA | RS1 | rotation Dl4 Dl4 DI6 | DI4
option
Reverse
0x09 RS2 | rotation DI3 DI3 DI3 | DI3
option
Oriai
0x0B | ORGP | ~ 9"
position
Start H
0x0C | SHOM | Srar rome
moving
Electroni
0x0D | cMm1 | —oorenie g
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Electronic
OxOE | CM2 )
gear option 2
OxOF CR Clear DI6 DI6 DI6 | DI6
Gain switch
0x10 | CDP ) DI12 DI12 | DI12 | DI12 | DI12 DI12
option
Control mode
0x11 LOP , DI8 DI8 |DI8 |DI8 |DI8 |DI8 |DI8 |DI8
switch
External
0x12 | EMG | emergency DI |DI7 |DI7 |DI7 |DI7 |DI7 |DI7 |DI7 |DI7
stop
Position
0x13 | POS1 DI2 DI2 | DI2
command 1
Position
0x14 | POS2 DI3 DI12 | DI12
command 2
Positi
0x15 | pos3 | oon o DI8
command 3
Position
0x16 | CTRG | command Dl4 DI4 | Dl4
trigger
Limit of
0x18 LSP | forward DI9 DI9 |DI9 [DI9 |DI9 |[DI9 |DI9 [DI9 |DI9
rotation
Limit of
0x19 LSN | reverse DI10 | DI10 | DI10 | DI10 | DI10 | DI10 | DI10 | DI10 | DI10
rotation
Position
Ox1A | POS4 DI11
command 4
Position
0x1B | POS5 DI12
command 5
Position
0x1C | POS6
command 6
Inhibit pul
ox1D | INHp | MhiPitpulse
input
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DI

Signal Function Pt | Pr Pt-S | Pt-T | Pr-S | Pr-T | S-T

code

Event trigger Pr command
Ox1E EV1 )

Event trigger Pr command
Ox1F EV2

2

Event trigger Pr command
0x20 EV3 3

Event trigger Pr command
0x21 EV4

4

Absolute system DI
0x22 | ABSE ,

function 1
0x23 | ABSC Absollute system DI

function 2
0x24 | STOP | stop command in Pr mode
0x25 CAM | E-Cam engagement
0x26 | ALGN | E-Cam alignment.

Gantry synchronous
0x27 | GRTY _

switch

Full- closed loop control
0x28 FHS .

switch

Full-closed loop error
0x29 FEC

clearance

Linear compensation
0x2A | MAP _

switch
0x2D TC1 | Torque command option 1
Ox2E TC2 | Torque command option 2
Ox2F Pt-Pr | Pt-Pr switch
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Recommended setting value for DO function

DO
Signal Function Pt Pr S T | Pt-S | Pt-T | Pr-S | Pr-T | S-T
code
0x01 RD Ready DO5 | DO5 | DO5 | DO5 | DO5 | DO5 | DO5 | DO5 | DO5
Alarm signal
0x02 ALM DO6 | DO6 | DO6 | DO6 | DO6 | DO6 | DO6 | DO6 | DO6
output
0x03 INP In-position ready | DO1 | DO1 DO1 | DO1 | DO1 | DO1
0x03 SA Speed attained DO1 DO1 DO1 DO1
ox04 | Homg | Home moving
completion
Torque limiting
0x05 TLC DO4 | DO4 | DO4 DO4 | DO4 | DO4 | DO4 | DO4
control
Speed limiti
ox05 | vLc | >Peecimiing DO4 DO4 D04 | DO4
control
Elect ti
0X06 | MBR | coromadnete D03 | DO3 DO3
brake interlock
0x07 | WNG | Warning DO3 DO1 | DO3 | DO3
Zero speed
0x08 ZSP . DO2 | DO2 | DO2 | DO2 | DO2 | DO2 | DO2 | DO2 | DO2
detection
Position
command
0x09 | CMDOK ) DO3 DO3 | DO3
completion
output
Overload output
0X0A OLW ver.oa outpu
warning
Moti trol
0x0B | MC OK ion contro
- completed
Position
0x0C OVF command
overflow
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Software

Ox0D | SWPL e
positive limit
Software
OxOE | SWNL e
negative limit
Absolute system
OxOF | ABSW _
warning(Delta)
Absolute system
0x10 | ABSV | data vanish
(Mitsubishi)
CAP_O | Capture
0x11
K complete output
E-Cam
CAM_A _
0x12 — | designated area
REA1
output 1
E-C
cam A |- oM
0x13 — | designated area
REA2
output 2
Mode switch
0x17 | LOPM
status
Pt-Pr switch
0x18 PrtM
status
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DO code | Signal Function Pt | Pr Pt-S | Pt-T | Pr-S | Pr-T | S-T
0x20 S _DOO0 | Software DO1
0x21 S DO1 | Software DO2
0x22 S DO2 | Software DO3
0x23 S_DO3 | Software DO4
0x24 S DO4 | Software DO5
0x25 S_DOS5 | Software DO6
0x26 S DO6 | Software DO7
0x27 S_DO7 | Software DO8
0x28 S _DO8 | Software DO9
0x29 S _DO9 | Software DO10
0x2A S _DOA | Software DO11
0x2B S _DOB | Software DO12
0x2C S _DOC | Software DO13
0x2D S _DOD | Software DO14
Ox2E S _DOE | Software DO15
Ox2F S_DOF | Software DO15
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3.3.4 Interface wiring diagram

(1) DI'in SINK type

With internal power supply

With external power supply

3.5mA when
with transistor
Transeslon

Servo Drive

1vop
R: About 6.8kQ
CoM+ |
Y
- Do o )
Dl
X=1-12

506

Do not connect

VDD and COM+

Servo Drive

VDD
D

R: About 6.8kQ
COM.

L
y

DIX

A

DIX
X=1-12

0%
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(2) DI in source type

When using the source type of DI, all DI input signals are in source type. Output in source
type is not available.

With internal power supply With external power supply
Servo Drive Servo Drive
3.5mA when with VDD 3.5mA when with C VDD
transistor transistor DIX
DIX X=1~12

X=1~12
R: About 6.8kQ R: About 6.8kQ
) e DIX — - DIX
Transistor

L Transistor
DC 24V C) DC 24\:(_)

CoM+ COM+

A sG A sG
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(3) Digital output(DO)

It can drive lamp, relay and photocoupler. When a relay is loaded, a diode is required, and
when an external lamp is loaded, a resistor to suppress the surge current is required.

(Allowable current: 40mA or less, surge current: 100mA or less)

DO in Source type

Relay Load
With internal power supply

Relay Load
With external power supply

Servo Drive

Servo Drive

DOX

X=1~6

Wrong diode polarity
will cause servo drive
breakdown.

vDD J)

DOCOM |
\

Wrong diode polarity will cause
servo drive breakdown.

DoX 1 —» DC 24V C)

\

e

|

DO in Sink type.

Rela
With internal power supply

load

Relay load

With external power supply

Servo Drive

DOX
X=1~6

pcav() —_ &

Servo Drive

DOX
X=1~6

rong diode polarity will cause
servo drive breakdown.
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(4) Speed/torque analog input and MON1, MONZ2 analog output monitoring.

Speed/torque analog input command
Controller Servo Drive
10KQ ‘ VC:2
‘ TC : 27,
+10V - @, 3 r |
‘ 10KQ
LG
(3,4,28,31)
) SD

Note: the upper limit of the VC and TC voltage is 10V. If the voltage is too high, the internal
transistor will be burned.

MON1, MONZ2 analog output monitoring
. Output £10V
Servo Drive Max 1A
0
120K MON1 : 29 10KQ
MON2 : 30 N
1ImA
full scale
LG
(3,4,28,31)
SD

Note: the analog output voltage for MON1, MON2 is #10V.

(5) Encoder position output.
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Encoder output type includes open collector type and line drive type. And only CN1-40(OP)
provides open collector type output.

XThe maximum input current of the pulse detection circuit for open-collector type is 35mA

Open collector type Open collector type
Output by OP Output by photocoupler
Servo Drive Servo Drive
DC5~24V
A A4

oP -
op P E—

photocoupler
“ LG
‘)q LG '
J7 — J7 SO
S0

XThe maximum output current of the pulse detection circuit for differential type is 20mA

Line driver type Line driver type
Output by OP Output by photocoupler

Servo Drive

Servo Drive L
J [LELTL ™ ¢
(LEﬁ_z PR AM26L532 L | ! :'1 L_-'
D EJ .;Lulf_:-u ' U___ High speed
L photocoupler
LAR 810
(LBR LZR

qr
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(6)Pulse command input

User can input the pulse command by open collector or line driver type. The maximum pulse
input is 4 Mpps for the line driver type and the maximum pulse input is 200 kpps for the open
collector type.

Open collector type(NPN) Open collector type( NPN)
With internal power supply With external power supply
Servo Drive Servo Drive
Controller | [
voD | 48 Do not connect vop 48 DC. DC24V
DC/bc24v VDD and COM+
OoPC 7
Lat £ ¢ Controller !
3. SmA with EUT— *. pcaav phie reqneyts. Y
transistor frequency is 200kpps. v - 200kpps.
PP 8 R:about 1,2k0 . 3.5mA R: about 1,2kQ
. h ith
::ai!i::gr PP 8
Transistor The maximum input pulse v
frequency is 200kpps. by The maximum input pulse
NP 6 R: about 1,2kQ . . . frequency is 200kpps. v
NP 6 R: about 1,2kQ
" sG | 24,2550 .
Transistor | | SG 1 24,2550
- ' . |
. ) v
SD Transistor
| s
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Open collector type( PNP)
With internal power supply

Open collector type( PNP)
With external power supply

xMake sure an external

resistor with R=1.2KQ~2KQ& 1/4W above is

connected, which is to avoid burning the drive.

The maximum input

Controller  pulsefrequency is Servo Drive
200kpps.
R: about 1.2 kQ~2kQ
DC24v
Transistor 48
VDD DC
PG L9
Transistor R g
'
Transistor PP 8 -
R NG ' 5
Transistor
| '
. NP1 6
SGI 24,2550
tsp T
1

xMake sure an external resistor is connected
in order to avoid burning the drive.

DC24V: R=1. 2KQ~2KQ, 1/4W above

DC12V: R=5100Q~820Q,1/4W above

DC5V: R=1200Q~200Q), 1/4W above

Do not connect )
Servo Drive

Transistor

Controller \ VDD and COM+
L DC 24V
Transistor Ty + VDD] 45
j : i -Ibcaav @
|
; i E [ R] PG J ®
Transistor J_r P
Transistor T ™
o PP 8 "
Lo
| ]
! R NG AL 5§
| 1
N

The max input pulse frequency is
200kpps.
R; refer to the above resistance.
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Differential (Line Driver)typel

Controller Servo Drive

The maximum input
pulse frequency is
4Mpps.

PP

//'
PG "

NP

NG

Metal housing

SD

Note 1: It is recommended to use a shielded twisted-pair cable for PP-PG and NP-NG
connection.
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3.3.5 The specified DI and DO signal

The preset DI and DO signals of Shihlin Servo are the signals of the position mode. If the
preset DI/DO signals are not expected function, or the control mode is changed by modified
PAO1 setting, you can redo the DI/DO signal setting. The function of DI1 ~ DI12 and DO1 ~
DOG6 signal are defined by PD02~PD09, PD21~PD24, PD10~PD14 and PD26 separately. You
can input the DI code or DO code in the corresponding parameters to set its function. Below
table lists DI/DO signal, its corresponding CN1 Pin and parameters.

DI
CN1 Pin | Signal name | Parameter
CN-14 DI1 PD 02
CN-15 DI2 PD 03
CN-16 DI3 PD 04
CN-17 Dl4 PD 05
CN-18 DI5 PD 06
CN-19 DI6 PD 07
CN-20 DI7 PD 08
CN-21 DI8 PD 09
CN-22 DI9 PD 21
CN-23 DI10 PD 22
CN-12 DI11 PD 23
CN-13 DI12 PD 24
DO
CN1 Pin | Signal name | Parameter
CN-41 DO1 PD 10
CN-42 DO2 PD 11
CN-43 DO3 PD 12
CN-44 DO4 PD 13
CN-45 DO5 PD 14
CN-46 DO6 PD 26
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3.4 CN2 encoder signal wiring and description.

The resolution of the Shihlin servo motor built-in encoder is 23&24-bit. its connector pin
assignment and appearance are as below:
(1)CN2 connector(Female)

(2)CN2 connector(Male)

Connector side view

3M connector rear view

S riraraaq

FY Yoy Vg

10 2

Molex connector rear view

CN2 signal list of incremental/absolute encoder

Pin | Pin marking Signal
1,3 Vce(5V) Encoder 5V power supply
2 GND Encoder ground terminal
4 GNDB Battery ground terminal
5 Vce(3.6V) Battery 3.6V power
6 ENCP Encoder communication(+)
7 ENCN Encoder communication(-)
8 CLKP Linear motor EnDat 2.2 communication
(note)
9 CLKN Linear motor EnDat 2.2 communication
(note)
10 NC -
Casing | Shielding Shielding

Note: please refer to section 14.1 for the accessories required for linear motor EnDat 2.2.
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communication

3.4.1 Encoder connector specification

See the table below for the Shihlin servo capacity which is applicable to the quick connector:

Drive
. Motor model
capacity
100W SME —L00530000o0o
SME —L01030000o @@
N—

200W SME — 0020300000 @
400W SME — 0040300000 @

@
Q@@

©

750W SME — 0075300000
Pin | Pin marking Motor model

1 - -
2 - -
3 Vce(3.6V) Battery power 3.6V
4 GNDB Battery ground terminal
5 ENCN Encoder communication(-)
6 ENCP Encoder communication(+)
7 Vce(5V) Encoder 5V power supply
8 GND Encoder ground terminal
9 Shielding Shielding
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See the table below for the Shihlin servo capacity which applicable to the military connector:

Drive capacity Motor model

SME —H085150000

TKw SME — 0100200000
1.5KW SME — 0150200000
2KW SME — 0200200000

SME —H130150000
3KW SME —H180150000
SME — 0300200000

Pin No.Pin marking Signal
A GNDs Battery ground terminal
B Vce(5V) | Encoder 5V power supply
C - -
D ENCP |[Encoder communication(+)
E ENCN Encoder communication(-)
F GND Encoder ground terminal
G - -
H Vce(3.6V) Battery power 3.6V
I Shielding Shielding
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See the table below for the Shihlin servo capacity which applicable to the military

connector(400V):
Drive
. Motor model
capacity
2KW SMP — H180150c0 ) y Rﬁ\
J;,{ C 0 © \\\
(78 9 10 \\\
3KW SMP — H290150::: 'IL OO0 OO0 } }1
A\ PR/
% C_} Q C;. / I;
‘\. \ [y o] / i’
SMP—H440150000 | N\ N1 = 277/
- -
oKW SMP — H5501 50000 X\E‘_;:;;/
7KW SMP —H750150000

Pin No.Pin marking Signal
1 ENCP |[Encoder communication(+)
2 ENCN Encoder communication(-)
3 - -
4 Vce(5V) | Encoder 5V power supply
5 GNDB Battery ground terminal
6 Vce(3.6V) Battery power 3.6V
7 - -
8 - -
9 GND Encoder ground terminal
10 Shielding Shielding

*  Note: the wiring above is the connector from the motor itself.

* Please refer to section 1.3.1 for description of cooo
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The wiring ends of the drive and the motor are summarized as follows:

Drive terminals

Motor wiring ends

Quick Military Military
Pin No.Pin marking Signal connector connector|connector( 400V)
Pin No, Pin No pin No.
1,3 Vce(5V) Encoder 5V power supply 7 B 4
2 GND Encoder ground terminal 8 F 9
4 GNDs Battery ground terminal 4 A 5
5 Vce(3.6V) Battery power 3.6V 3 H 6
6 ENCP Encoder communication(+) 6 D 1
7 ENCN Encoder communication(-) 5 E 2
Casing| Shielding Shielding 9 I 10
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3.5 CN2L full-closed loop/linear scale signal and wiring description

If you need to use full-closed loop control or linear motor drive (using incremental optical scale,
Hall sensor and temperature sensor), the pin number and appearance of the connector are

as follows:
1 8
2 9
3 10
4 11
5 12
6 13
7 14
Pin definition of CN2L full-closed loop connector
CN2L Pin NO. | Pin marking Function
1 Z Z phase input
2 1Z /Z phase input
3 B B phase input
4 /B /B phase input
5 A A phase input
6 IA /A phase input
7 GND GND
8 Temp+ Linear motor temperature detection(+)
9 Temp- Linear motor temperature detection(-)
10 HALL U Hall sensor U phase input
11 HALL V Hall sensor V phase input
12 HALL W Hall sensor W phase input
13 Vce(5V) +5V output
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14 GND GND

3.6 CN3 communication port signal and wiring description

CNg3 is interface for RS-485 communication, you can connect the drive to PC and perform
parameter setting, status monitoring, test operation and other actions by using Shihlin servo
communication software. The CN3 provides RS-485 communication interface, which provides
long-distance transmission and enables you to connect multiple servo drives simultaneously.

1< 2
3 4

Definition of CN3 connection port

Pin NO | Pin marking Function
1 RS-485-B Data are transmitted in differential line driver. Line driver B
2 RS-485-A Data are transmitted in differential line driver. Line driver A
3 GND Signal GND terminal
4 GND Signal GND terminal

SENOTE

1. For RS-485 communication method, please refer to section 9.1.

Z

2. Please confirm clearly that the RS485 pin number assignment of SDP servo is
different from other Shihlin products.
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3.7 CN4 USB communication port

Shihlin servo drive is equipped with USB communication slot(CN4) which is able to plug in
and operate conveniently. Same as RS-485, you can connect CN4 to PC with Mini-USB cable
and perform parameter setting, status monitoring, test operation and other actions by using
Shilin servo communication software.

Mini-USB is a common component in the market and very easy to buy, which greatly increases

D : 54321
Mini-USB

the convenience.

The following table lists Mini-USB standard pin assignment

Pin NO Pin function
1 +5V
2 D-
3 D+
4 NC
5 GND
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3.8 CN5 battery connector of absolute encoder

When using the absolute servo motor, an external battery box for absolute encoder is
required. CNS is battery connector, you can set related parameter after the battery is
connected.

The picture above is wrong

The following table shows the standard pin assignment of CN5.

Pin NO Pin function Description
1 Vce(3.6V) Battery 3.6V power
2 GND Battery GND terminal
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3.9 Standard wiring instruction

e Only qualified engineer can do the wiring.
A DANGER o Do not wire within 20 minutes after turning off the power, check if there is

any residual voltage by electric meter before wiring, otherwise it may cause
electric shock.
eThe servo drive and servo motor must be well grounded.
elnstall the servo drive and motor before wiring, otherwise it may cause electric shock.
eDon’t scratch or apply excessive stress on the cable, or hold it down by heavy objects.

CAUTION  sudden unintended acceleration.
e The terminals wiring should be correct, otherwise it may cause damage
or abnormal operation.
eThe polarity (+/-) must be correct, otherwise it may cause damage or abnormal operation.
eThe polarity of the surge absorbing diode, which is installed on the output controlling DC
relay, cannot be reversed, otherwise the alarm signal and emergency stop protection circuit
will be disabled.

2 eThe wiring should be correct, otherwise the servo motor is prone to

eThe electric device nearby the servo drive may have electromagnetic interference, please
use the EMI suppression filter to improve.

eDon’t install in-phase capacitor, surge absorber, or EMI noise suppression in the power
circuit of the servo motor.

e\When using a regenerative resistor, you should switch off power by regenerative abnormal
signal. Otherwise, it may cause a fire by the overheated regenerative resistor.

eDo not modify the servo drive or servo motor by yourself.

3.9.1 Position control mode(Pr Mode) wiring diagram
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Servo Drive
regenerative
resistor(note2)

MCCB
e e P
There-phase R D
AC200V~240V —° ¢
£ 3 N
(Note 5) — T
L1 U Encoder
\Y
L2 W
e Servo motor
CN1 e A
VCC |1-~26 | CN2 Ve |
I{1.3 sy I
5KQ TLA 27 | P |
LG 28 43‘1 : VCC :
5
CN1 | 3.6V less than 50m
| 6 ENCP
(Note 1): vDD | 48 | 7 |Encn] |
7 Com+| 49 I| 8 |cke| | (Note 4)
ote
LSP LSP | 22 I'T 9 [cikn] !
1 L |
LSN R
LSN 23 )
SON[~~— pi1 | 14 CN1
POSL—~— pi | 15 34 | LA 2
| |  Encoder A differential phase
POS2—~~— pi3 | 16 35 | LAR [
CTRG [~~~ pi4 | 17 % | s |H>
I | Encoder B differential phase
RES[~ ~— Di5 | 18 37 | LBR [r7>
CRI~~— pis | 19 8 | Lz H>
T | | Encoder Z differential phase
EMG DI7 20 39 LZR | )V
POS3 =~ pig | 21 CN1 -
POS4 | ~~— DI11 12 40 oP > .
34~ Z phase open-collector signal
POS5 -+ ~—{ DI12 | 13 SN ECH S
less than 10m SC |24-25- 50' CN4 [ uss seno
CN1 CN3 communication
software
VDD 48 1 RS-485-A—
1+ +
INP ~—’—|— DO1 | 41 2 |RS-485-B——
L
zsP 1 po2 | 42 34| GND |——
q
CMDOK l@— DO3 43
9 @ CNG6| sto
TLC D Do4 | 44 =
9 SD
RD { &9 pos | 45 CN1 -
[ /
29 [MoN1|l4—£—
ALM @ DO6 46 34+ | l,’—,\ Output voltage +10V
digital output pocom| 47 28~ 31 LG \_ i !
common terminal 30 |MoN2 | Output voltage +10V
(noted) SG |24~ 25-~50 \2_

Notel: if external power supply is applied, do not connect VDD and COM+

Note2: please refer to user manual for description of regenerative resistor and brake control unit.

Note3: please refer to user manual for digital output DO sink type or source type wiring.

Note4: if HEIDENHAIN absolute communication protocol is applied, you should connect servo to all CN2 Pin6-9.
Note5: there is no L1,L2 for 440V system, please connect external DC24V power to the front panel +/- sign position.
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3.9.2 Position control mode(Pt Mode) wiring diagram

MCCB Servo Drive

regenerative
resistor(note2)

(Note 5)
Encoder
Servo motor
N LG |28- 3
= CN1 | CN2 |
VCC
Differential pulse | HPG 33 : 1-3 5y I
command input HPP 32 | 22| ono :
N SD
1 ene [ 1 I35 [vee ]
| | I 3.6V less than 50m
COLHNP | 10 | |6 [ence], i
— ~ CN1 | 7 |encN|,
pc | o I[ 8 [ckp|]
Differential pulse | | | (Note 4)
command input PP 8 | 9 | CLKN
Open collector pulse i L ——r——1I
d input
command inpu oPC 7 }i : NG 5 mx
vooRE : PP 8 T WP [ 6 CN1 e
E]EHVD! T
34 LA >
NP 6 CN1 l | Encoder A differential phase
35 | LAR [
sG_[24- 25+ 50| (Note 1) Q VDD | 48 i [
COM+| 49 36 LB >
LSP 1) Lsp 22 + | on : IF Encoder B dlfferential phase
LSN T LSN 23 38 Lz | o
- b
SON = b1 14 I | Encoder Z differential phase
CM1 |~— pp2 15 39 | LZR 7 I
PC~~— D3 | 16
TLe~~— D4 | 17
40 oP [—»
RES [ ~~— DI5 18 I Z phase open-collector signal
CRI~~— pi6 | 19 2831 LG
EMG T DI7 20
LOP(~"~— pi8 | 21
TLl~"~— D11 | 12 CN4 | uss
CDP |+~ pi12 | 13 CN3 servo
communication
less than 10m SG |24-25 50' 1 |rRs-485.A F—— software
CN1 2 |RS-485-Bf—
vep 48 34 GND
. _ I
i<
25t —€ vz | 22 CNeé| sto
WNG‘ﬁI— DO3 | 43
T'—C' po4 | 44 CN1
i -~
RD._‘J_ pos | a5 29 [moN1 [ 4—£
- 34 | “’_ -\. Output voltage +10V
ALM ﬁl— pos | 46 2831 L& (75 i :
digital output DOCOM 47 Qutput voltage +10V
common terminal ( 30 MON2 \7
(note3) SG [|24+25+50

Notel: if external power supply is applied, do not connect VDD and COM+

Note2: please refer to user manual for description of regenerative resistor and brake control unit.

Note3: please refer to user manual for digital output DO sink type or source type wiring.

Note4: if HEIDENHAIN absolute communication protocol is applied, you should connect servo to all CN2 Pin6-9.
Note5: there is no L1,L2 for 440V system, please connect external DC24V power to the front panel +/- sign position.
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3.9.3 Speed control mode (S Mode)wiring diagram

Servo Drive

regenerative
resistor(note2)

There-phase —€ 2
AC200V~240V —§ 2
(Note 5) 5

ﬁEncoder

Servo motor
Analog speed command,
+10V/rated speed  5KQ
r— — 1
28 ~ 31 l I
l]1-3 v5cvc I
CN1 I I
| 2~4| GND I
L vcc | 1~2
Analog torque limit, I 5 | VCC [ less than 50m
£10V/max torque  5k0 TLA | 27 | e M. SNl S
6 ENCP S
e 34 [
28 ~ 31 I 7 ENCN |
CN1 || 8 [cwpr|] (Note 4)
I cLkn| |
(Note 1) ( VDD 48 L 9 |
com+| 49 N
Lsp —— (s | 2
LSN I LSN | 23 CN1 (
|
34 LA » .
SON [ ~— DI1 14 | | Encoder A differential phase
- 35 | LAR [P
S pDI2 | 15 7L
36 LB » .
STl = ~— DI3 16 | | Encoder B dlifferential phase
37 | LBR -
ST2 (<>~ b | 17 : [
38 Lz -
RES [ ™ DI5 18 | L Encoder Z differential phase
39 LZR
SP1 "~ pi6 | 19 77
EMG —l— DI7 20
40 | op [
LOP > Dig 21 Z phase open-collector signal
34~
TL ~— b1 | 12 28-31 €
CDP - ~— DI12 | 13 ‘
CN4 | uss
SG |24-25- 50| |
less than 10m CN3 servo
communication
CN1 1 |RS485-A—— software
VDD 48 2 RS-485-B[— +
—i¢
SA —.J— DOl | 41 34| GND |——
ZsP
1 DO2 42 |
i< CN6 | sTo
MBR ' po3 | 43 ‘
TLC —.J— poa | 44 ~
i< 29 [moN1 |
RD' DO5 45 3.2 | “’— ~ Output voltage 10V
p 4
ALM Dos | 46 28-31 G (D i : vt veliace s10v
30 [moN2 y i e
digital output ( bocom 47 \ -/
common terminal
(note3) SG |24-~25-50

Notel: if external power supply is applied, do not connect VDD and COM+

Note2: please refer to user manual for description of regenerative resistor and brake control unit.

Note3: please refer to user manual for digital output DO sink type or source type wiring.

Note4: if HEIDENHAIN absolute communication protocol is applied, you should connect servo to all CN2 Pin6-9.
Note5: there is no L1,L2 for 440V system, please connect external DC24V power to the front panel +/- sign position.
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3.9.4 Torque control mode (T Mode)wiring diagram

Servo Drive

regenerative
resistor(note2)

There-phase —§
AC200V~240V —§
(Note 5) &

i:‘l?l‘.‘l‘.‘l?"

Servo motor
Analog speed limit,
+10V/rated speed [
I
I
I
I
Analog torque command, K I
+10V/max torque 1 | 5
28 ~ 31 : 7 [ENCN| |
CN1 |8 |ctkp | (Note 4)
CLKN] |
(Note 1) ( VDD 48 !_ 9 |
COM+| 49
LSP T LSP 22
LSN T LSN 23
SON —~~— p