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Preface

We appreciate very much for your purchasing of Shihlin servo products. This manual will be a helpful
instruction to install, wire, inspect, and operate your Shihlin servo drive and motor.
Before using the servo drive and motor, please read this user manual to prevent from electricshock, fire, and

injury.

In this manual, the safety instruction levels are classified into "DANGER" and "CAUTION".

A DANGER It indicates that incorrect operation may cause hazardous conditions,

resulting in death or injury.

It indicates that incorrect operation may cause hazards,resulting in injury to

A CAUTION person or damage to the product.

Note that the CAUTION level may lead to a serious consequence by cases. Be sure to follow the instructions
of both levels to keep personnel safety well.

What must not be done and what must be done are indicated by the following marks:

® . It indicates what must not be done.

. . It indicates what must be done.

In this manual, instructions at a lower level than the above, instructions for other functions, and
so on are classified into "NOTE".
After reading this user manual , always keep it accessible to the operator.

1. To prevent electric shock, please confirm the following:

/\ DANGER

*  Operate the power switches with dry hand to prevent an electric shock.

»  Before wiring or inspection, switch power off and wait for more than 10 minutes. Then,confirm if the
power indicator is off or the voltage is safe with voltage meter. Otherwise, you may get an electric shock.

»  Connect the servo drive and motor to ground.

* Do not attempt to wire the servo drive and motor until they have been installed. Otherwise,you may get
an electric shock.

* The cables should not be damaged, stressed, loaded, or pinched. Otherwise, you may get an electric
shock.

«  During power-on or operation, do not open the front cover of the servo drive. Otherwise, it may cause
* an electric shock.

» Do not operate the servo drive with the front cover removed. High-voltage terminals and charging area
are exposed and you may get an electric shock.

»  Except for wiring and periodic inspection, do not remove the front cover of the servo drive even if the
power is off. The servo deive is charged and you may get an electric shock.

« To prevent an electric shock, always connect the protective earth (PE) terminal (marked ) of the servo
drive to the protective earth (PE) of the cabinet.

« To avoid an electric shock, insulate the connections of the power supply terminals.
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2. To prevent fire, note the following:

A CAUTION

Install the servo drive, servo motor, and regenerative resistor on incombustible material. Installing them
directly or close to combustibles will lead to smoke or a fire.

*  When the servo drive failure, please t shuts down the power supply on the side of the servo drive’s
power supply to avoid continuous flow of a large current which may cause smoke or a fire

*  When using the regenerative resistor, switch power off with the alarm signal. Otherwise, a regenerative
transistor malfunction or the like may overheat the regenerative resistor, causing smoke or a fire.

* Provide adequate protection to prevent screws and other conductive matter, oil and other combustible
matter from entering the servo drivw and servo motor.

» Always connect a molded-case circuit breaker, or a fuse to each servo drive between the power supply
and the main circuit power supply of the servo drive.

3. To prevent injury, note the following:

A CAUTION

The proper voltage specified in this manual should be applied to each terminal, Otherwise,
* aburst, damage, etc. may occur.
« Connect the terminals correctly to prevent a burst, damage, etc.
« Ensure that polarity ( + , - ) is correct. Otherwise, a burst, damage, etc. may occur.

« Don’t touch the servo drive heat sink, regenerative resistor, servo motor, etc. which may be hot while
power is on or for some time after power-off. Otherwise,a injury, damage, etc. may occur.

4. Additional instructions
The following instructions should also be fully noted. Incorrect handling may cause a fault, injury, electric
shock, fire, etc.

(1) Transportation and installation

A CAUTION

Transport the products correctly according to their mass.
» Stacking in excess of the specified number of product packages is not allowed.
* Do not hold the motor’s cable, shaft and encoder when transporting the servo motor.
* Install the servo drive and the servo motor in a load-bearing place in accordance with the manual.
* Do not get on or put heavy load on the equipment.
* The equipment must be installed in the specified method.
* Leave specified clearances between the servo drive and the cabinet walls or other equipment.

* Do not install or operate the servo drive and servo motor which have been damaged or have any parts
missing.

* Do not block the intake and exhaust areas of the servo drive. Otherwise, it may cause a malfunction.
* Do not drop or strike the servo drive and servo motor. Isolate them from all impact loads.
» Please contact the service deparment of Shihlin When you want to keep for a long time.
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(2) Wiring

A CAUTION

Wire the servo drive correctly and firmly. Otherwise, the motor will run improperly.
. Do not install a power capacitor, surge absorber or noise filter between the servo motor and servo drive.
» To avoid a malfunction, connect the wires to the correct phase terminals (U, V, and W) of the servo
» drive and servo motor.

* Connect the servo drive power output (U, V, and W) to the servo motor power input (U, V, and W)
directly. Do not let a magnetic contactor, etc. intervene. Otherwise, it may cause a malfunction.

* The surge absorbing diode installed to the DC relay for control output should be fitted in the specified
direction. Otherwise, the emergency stop and other protective circuits may not operate.

*  When the cable is not tightened enough to the terminal block, the cable or terminal block may generate
heat because of the poor contact. Be sure to tighten the cable with specified torque.

(3) Test run and adjustment

/\ CAUTION

+ Before operation, check the parameter settings. Improper settings may cause some machines to
perform unexpected operation.

* Never adjust or change the parameter values extremely as it will make operation unstable.

(4) Usage

/\ CAUTION

« Provide an external emergency stop circuit to ensure that operation can be stopped and power switched
off immediately.

* Do not disassemble, repair, or modify the equipment.

» Before resetting an alarm, make sure that the run signal of the servo drive is off in order to prevent a
sudden restart. Otherwise, it may cause an accident.

» Use a noise filter, etc. to minimize the influence of electromagnetic interference. Electromagnetic
interference may be given to the electronic equipment used near the servo drive.

« Burning or breaking a servo drive may cause a toxic gas. Do not burn or break it.
»  Use the servo drive with the specified servo motor.

»  The electromagnetic brake on the servo motor is designed to hold the motor shaft and should not be
used for ordinary braking.

(5) Maintenance and inspection

A CAUTION

Ensure that the power indicator is off before maintenance or inspection performed.

«  Only personnel who have been trained should conduct maintenance and inspection.

* Do not try to disassemble the servo drive or motor which any fault occurred.

» As power is still applied, not to connect or break the UVW wire of servo drive and servo motor to prevent
electrical shock.

* he electromagnetic brake on the servo motor is designed to hold the motor shaft and should not be used
for ordinary braking.

NOTE : This manual may be revised without prior notice. Please consult our agent or download the most

updated version at http://www.seec.com.tw/en/ .
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Chapter 1.

1. Production inspection and model descriptions

1.1 Summary

The control modes for Shihlin multi-purpose AC servo could be classified into the single mode and hybrid mode. There
are 4 control types for single mode: position control with terminals input, position control with inner registers, speed
control, torque control. There are 5 types for hybrid mode: position control (terminals input)/speed control, position control
(terminals input)/torque control, position control (inner registers)/speed control, position control (inner registers)/torque
control and speed control/torque control.

Therefore, Shihlin servo is suitable for the general industry machinery that requires the high precision and smooth speed
control, or machine tools, or tension control.

Shihlin servo is not only equipped with RS-232/RS-485 serial communication but also the most convenient equipment
“USB”which is the most popular application. The PC with Shihlin communication software would help the user to adjust
the parameters, to operate the servo for test and to monitor the status of the drive.

Shihlin servo is also equipped with the automatic tuning function. The control gain of the drive would be adjusted by the
inner algorithm. The specification of Shihlin servo encoder is the 22-bit pulse/rev. It offers a high precision control.

1.2 Inspection

Please check the following items carefully to prevent the negligence of transport or human factors :
»  Check if there are any loosened screws on the motor or the drive.
»  Check the specification nameplate of motor/drive to confirm the consistency of your demand. Models can be
found on the listed in the following table section.
*  Check if there are any scratch and damage on the motor/drive.
*  Manually turn the shaft of servo motor. A smooth turn indicates a normal motor. If the motor is with an
electromagnetic brake, the motor will not be turn easy by hand.
Please contact your agent for solutions if any of above issues occurs.

A complete set of Shihlin servo should include:
1. Aservo drive and a servo motor
2. One UVW motor power cable, one ende is for plugging onto the drive, the other end onto the motor, with the
green cable for grounding (optional)
3. An encoder signal cable. One end is for the CN2 of drive, the other end for servo motor.
4. The RS232 cable. One end is for the CN3 of drive, the other end for USB PORT of PC.(option)
5. The USB cable. One end is for the CN4 of drive, the other end for USB PORT of PC.(option)
6. A50- PIN connector of CN1.
7. The 5-pin (R/S/T/L1/L2) quick plug-in terminal which is applicable to 1TKW drive or below.
8. The 3-pin (P/D/C) quick plug-in terminal which is applicable to 1TKW drive or below.
9. The 5-pin (P/N/R/S/T) quick plug-in terminal which is applicable to 1.5KW drive or above.
10. The 5-pin (P/D/C/L1/L2) quick plug-in terminal which is applicable to 1.5KW drive or above.
11. The 3-pin (U/V/W) quick plug-in terminal.
12. An installation manual.
13. An user manual of Shihlin servo.(It could be download from Shihlin website)

Reference for product type
Coding rule for Shihlin servo motor.
1Coding method

S M H—] OO0 RAA O [ []

= ! | == Y= | | Y Shafttype

| | | | | L———— Brake and oil seal option

\ | | | | L Encoder type
| | | ‘ Rated speed
\ \ \ ‘ Motor capacity
|
|
|

| Inertial class
Type series code
Servo motor code

Description for coded items
1. Servo motor code:SM denotes servo motor.
2. Type series code:H series.
3. Inertia class:Code is classified by motor inertia and frame size as follows.

Code Class
L Low inertia
M Medium inertia
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4. Motor capacity:The motor output power. The first 2 digits are used to represent the motor’s output multiplied by
1/10 and a default unit “KW?”.If the third digit is a “K”,the capacity is the first 2 digits multiplied by 1KW.Here are
some examples.

020 denotes:02%(1/10)=0.2KW=200W
150 denotes:15*(1/10)=1.5KW=1500W
350 denotes:35%(1/10)=3.5KW=3500W...and so on

5. Rated speed:Rated speed of servo motor. It is denoted by 3 digits. First digit is represented by R, second 2 dig-
its is represented by 20(2000rpm) or 30(3000rpm).
R20 represents the rated speed is 2000rpm.

R30 represents the rated speed is 3000rpm.

6. Encode type:the type of Shihlin motor

S represents a transition type (22bit)
M represents the multi-back transition type (22bit/16bit)
7. Brake and oil seal:Motors with/without rake or oil seal are presented below.

Code Item A B C D
Brake Without With Without With
QOil seal Without Without With With

8. Shaft type:lt describes the shape of the motor shaft. K denotes the inclusion of a keyway.
Coding example

Example 1: If a 200W low inertia motor,3000rpm rated speed, no brake, no oil seal, no keyway and a transition type, its
name code should be: SMH-L0O20R30SA

Example 2: If a 1500W medium inertia motor, 2000rpm, with brake, no oil seal, with keyway and the multi-back transition
type, its name code should be: SMH-M150R20MBK

Coding rule for Shihlin servo drive:
Coding method
S D H—-—0O O OAA ]
= | L Machine code
| \ | L—————  Type of power source
| \ ‘ Applied motor capacity
| : Type code
Drive code

(2)Description for coded items

Drive code: SDdenotes “servo drive”.

Type code: H series.

Applied motor capacity: The are 3 digits to present the capacity of servo drive. The first 2 digits are used to present the
drive’s output multiplied by 1/10. If the third digit is a “K”, the capacity is the first 2 digits multiplied by 1KW.Here are some
coding examples.

020 denotes:02*(1/10)=0.2KW=200W
150 denotes:15%(1/10)=1.5KW=1500
350 denotes:35*(1/10)=3.5KW=3500W...and so no.

Type of power source: Specification of input power.

A2: denotes the applied power is 220V

Machine code:

A:Open-loop

C:Closed-loop

(3) Coding example

Example:

If a 200W drive applied a 3-phase 220V power source and Open loop, its name code should be: SDH-202A2A
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1.3 Servo drive apperance and panel description

Power indicator:
It lights to denote the driver

& smpamn

Display:
A 5-digit LED matrix to show the

© © ©

MODE A V

“power on”. It goes out to denote
“power off”. Check the remainder
voltage by it.

Brake resistor:

o

(A) Connect the P/C with the
external resistor, and make P/D
open.

(B) When apply the build-in
resistor, make P/C opena and P/D
short together.

Main power input
terminals:

O O

Connect R/S/T to commercial
power of 3 phase AC 200~230Vac
with 50/60Hz.

Auxiliary power input

L1

terminals:
connect L1/L2 with 1 phase
200~230 vac,50/60Hz.

Output power terminals:
Connect the U/V/W terminal with
the power cable of servo motor.

L2

Do not confuse U/V/W with R/S/
T,it cause damages.

Heat sink: A frame to cool

s < &
: E[\ A RNEYAN
-

CHARGE

—¢t

alarm,status,parameters,etc.

Operation:

To switch the function of control
mode, monitor parameters
adjustment.

MODE: mode selection

A  +1incremental key

V -1 decreased key
SET * confirm key

CN4

CN3

USB port:
To connect this port with PC or
supervisory controller.

— RS-232/RS-485 port:
To connect this port with PC or
supervisory controller.

CN1

Control Connector:

A integration 1/0 signal port. It
provides various input/output
signals for user to operate the
advanced application.

(SDH-05052 )

7

down and for the installation

w

Encoder socket:
Its connected with the encode
cable of servo motor

— Closed loop (option)

— Ground terminal
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1.4 Overview of servo drive operation modes

Shihlin driveServo Drives provide multiple operation modes for users to select.

Mode Sign Description

Drive runs motor to reach the goal according to the external

Pt commands which are received through the CN1 and are in the
form of pulse trains.

Drive runs motor to reach the goal according to the inner

Pr commands which are from inner 64 registers that could be
switched by DI signals.

Drive runs motor to attain the target speed. The command type
Speed control S which is an analog voltage or the inner 7 registers could be
switched by DI.

The drive receives the commands to run the motor to generate the

Position control
(terminal input)

Position control
(inner register)

apow 9|buig

Torque control T demanded torque. The command source is the analog voltage.
Pt-S Pt/S is switched mutually via the LOP signal of DI.
Pt-T Pt/T is switched mutually via the LOP signal of DI.
Hybrid mode Pr-S Pr/S is switched mutually via the LOP signal of DI.
Pr-T Pr/T is switched mutually via the LOP signal of DI.
S-T S/T is switched mutually via the LOP signal of DI.

+ Modify the PAO1 value to define the application of mode switch.The PAO1 modification works after the “Power
on” restart.
¢ If the default value of PAO1 is applied, set the PAO1 value as “1ooo”.

1.5 Recommended specifications for circuit breaker and fuse

Specification of circuit breaker and fuse are applicable to Shihlin Servo drives.

Drive type Fuse capacity Circuit breaker capacity
SDH-010A2 5A 5A
SDH-020A2 5A 5A
SDH-040A2 20A 10A
SDH-050A2 20A 10A
SDH-075A2 20A 10A
SDH-100A2 25A 15A
SDH-150A2 40A 20A
SDH-200A2 60A 30A
SDH-350A2 80A 30A
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2.Installation

2.1 Caution and storage methods

* Do not install the products on the inflammable matters or close to the inflammable matters.

Do not over tighten the wire between the drive and the motor.

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

*  Be sure to tight lock every screw when fixed the drive.

* Install the drive at a location where could bear the weight of the drive.

* Align the axle of the motor and the axle of the machinery device.

» Inflammable objects or conductive objects are not allowed inside the drive.

*  Upgrade the diameter of the U/V/W wires and the encoder cable if the length between the drive and the motor
is over 20m.

* Do not clog up the vent of the drive or breakdown may be occurred.

Do not drop or clash the drive.

*  Not try to run the drive which something has been damaged.

*  Please refer to section 10.1 and 10.3 for drive and motor storage details.

2.2 The environment conditions of installation

The ambient temperature suitable for Shihlin drive is between 0°C and 55C . If the ambient temperature is higher than
45 C , The installation place with good ventilation or air conditioner is necessary. For a long-time operation, place the
drive in an environment with temperature below 45 C to ensure the reliability of the drive. If the product is installed in
a distributor, make sure that its size and ventilation condition. To prevent from over-heat of the electronic components
inside it. Make sure that mechanical vibration will not affect the electronic devices of the distributor. In addition, the use of
Shihlin servo shall meet the following criteria:

*  Locations with 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 interference.

«  Select a solid, biration-free location.

2.3 Installation direction and space

Attention:

Follow the instruction of installation direction avoid the breakdown of drive. To provide a good ventilation by keeping
sufficient space between the drive and other objects to avoid breakdown. Do not seal the vent of the drive or make the
drive upside down during the installation to avoid breakdown.

-

0000

MOCE & ¥ ST —

iz

]
<

860006

Incorrect
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Installation diagram:
To achieve a lower wind resistance of the heat-dissipation fan for a more effective heat removal, follow the spacing
recommendation for installing one or multiple AD drive Servo Drive.See the figure below.

{

T O VRYS

100m m
(4.0 in.) 10 mm
or more | |(0.4in.) or more
|
@ shihiin @ shihiin @ shihiin

© QO
MODE A W

' fgis 30 mm [/

(1.21in.)
or more

2 (1.2in)|
or more

el -2

0909
e
30 mm|° E

=

b

Lz /
2
7 »: E: - i 1y i
)] . »
T Eeerl = Beel
100m m
(4.0in.)
or more
7. 7 ; A
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3. Wiring and signals

This chapter defines the wiring diagrams for operation and the signals of Shihlin servo drive.

3.1 Connections between main power source and peripheral devices

3.1.1. Wiring diagram of peripheral devices-Below 1KW

Power Supply
3 phase 200V to 230V

[)

6 © ©

Optional
regeneration
unit

Connect to P and C,
P and D open

C

CH4

CH3

CHl

cial o2

Battery (option)

CN4

USB Communication Connection

0| EF=[ T

CN3

RS-232 RS-485
Communication Connection

CN1

I/O Connection
Connected to
Host Controller

CN2

Encoder Connection

CN2L

Position feedback signal connector
(opticnal) fully closed loop or encoder
feedback connector

=l

i '[ H

Servo Motor

*¢The details of EMI filter, please refer to Section 11.1(EMI Filter)
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3.1.2 Wiring diagram of peripheral devices-above 1.5KW

3-phase 200~230V
power supply

@ & Shikiin
O © ©

CHARGE ODE A

1‘\ Communication software

©
&

(@]
(@]
@]

=4

%)
q

Main circuit

breaker D
(NFB) L
BNEEE
Host controller
Magnectic
contactor
AT~
P
EMI filter N
OOOOO R~ S~ T R
| s s ¢
T P
L Location feedback signal port
% 2 CN2L (option )
r ° SDH-350A2
;&j — Conow)
L1~ L2 I —
S| —
ko

Servo motor

#¢ The details of EMI filter, please refer to Section 12.10 (EMI Filter)

&DANGER To prevent electric shock, be sure to protect the servo drive ground (PE) terminal (@ terminal tagged) connected to the
protective earthling protection cabinet (PE) on.

NOT E Installation instruction :

*  Make sure the servo motor output terminals U/V/W are wired correctly.

*  When external brake resistor is used, make P/D ends open and connect the P/C ends to the external brake
resistor. If the built-in one applied, make P/D ends short and P/C ends open. Be sure that the brake resistor is
connected with the drive in operation.

Do not confuse R/S/T with L1/L2 or it causes the damage of servo.
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3.1.3 Descriptions of drive’s connectors and terminal

Name Code Description
Main power input terminal R~S -~ T |Connectto 3-phase AC power source
Control power input terminal L1-L2 |Connect to single phase AC power source
Terminal code Wire color
U Red
Power output terminal for motor u- \I/f’EW ’ \% White
w Black
PE Green
Brake resistor terminal P.D-C External resistor P/C ends connected to resistor and P/D end open.
Built-in resistor P/D ends short together and P/C ends open
Ground terminal D To connect the power ground with the motor ground.
When an active brake device is used dor 1.5KW or above,
P : main circuit (+)terminal please connect the (+)terminal of it to the drive’s(P)terminal,
e . P N the(-)terminal to the drive’s (N)terminal. The active brake device
N * main circuit(-)terminal . . .
is usually applied when the huge regenerative power produced
by the servo motor in heavy duty.
I/Connector CN1 Connect to the host controller
Encoder socket CN2 Connect to the encoder cable of servo motor
Location feedback signal port CN2L Connect to encoder or close loop
RS-232/RS-485 port CN3 Connect to the COM PORT of PC.
USBport CN4 Connect to the USB port of PC.

Confirm the items as follows when wiring:

*  Keep the major power lines R/ST and U/V/W away from other signal lines at least 30cm.

* Do not touch the major power lines until the charge indicator goes out. When “power off”, there is still a large
amount of electric charge in the aluminum capacitors inside the servo drive.

» If alonger encoder cable is required, uses the twisted pairs cable and not to exceed 20m. Be sure to upgrade
the diameter of wires to avoid signals attenuated when the wire’s length greater than 20m.

&DANGER Please insulate the connecting part of the power terminal to avoid electric shock.

/\ CAUTION shock.

Make sure the servo and motor output terminals U/V/W are wired correctly. Otherwise it may cause

Make sure the servo motor output terminals is wired correctly.

3.1.4 Wiring method of power source

Shihlin servo drive is connected to a three-phase power source. In the figure below, Power ON is contact a and alarm
processing is contact b. 1MC/a is the self-maintained power source, and 1MC is the electromagnetic contactor.

ALRM RY

1
1MC/al H

R8T
mees ) ) )

Noise filter

Power Power
Off On

COME0)

Servo Drive r

TT T j

L1

L2

Note: The terminals P/N of servo drive 1.5KW above could not be connected to ground.
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3.1.5 Lead wire connector specifications of motor U/V/W terminals

Connector specifications (female type) of U/V/W terminals of the low inertia Shihlin servo motor:

Drive capacity Motor type
100W SMH-L010R30Soo
200W SMH-L020R30Soo
400W SMH-L040R30Soo
750W SMH-L075R30Soo

1 i
W]

_l—El_
[1]

With brake

without brake

The lead wire signs of low inertia motor, U/V/W terminal connector are listed as follows:

PIN Sign Wire color
1 U Red
2 V White
3 W Black
4 PE Green(background)/Yellow
5 NC Black (with electromagnetic brake)
6 NC Black (with electromagnetic brake)

Note: The aforesaid wires are connected to the connectors of the motor.

Connector specifications(male type) of U/V/W terminals of the medium inertia servo motor:

Drive capacity

Motor type

500W SMH-M050R20S0o

1KW SMH-M100R20S00

1.5KW SMH-M150R20Soo

2KW SMH-M200R20S0o
3.5KW SMH-M350R20S00 WO o/

The lead wire signs of medium inertia motor, U/V/W terminal connector are listed as follows:

PIN

Sign

NC

u

\

W

PE

NC (with electromagnetic brake)

NC (with electromagnetic brake)

IT|IO(MmmO|O|w|>

NC

Note: The aforesaid wire are connected to the connectors of the motor

oo See the P
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3.1.6 Selection of wiring materials

Please follow the following recommendations and the use the proper specification.

Specification for power wiring(AWG)

Drive type Motor type U-V-w R-S-T 1 L2 P D-C
SDH-010A2 SMH-L010R30Sto AWG14 AWG14 AWG16 AWG14
SDH-020A2 SMH-L020R30Soo AWG14 AWG14 AWG16 AWG14
SDH-040A2 SMH-L040R30Soo AWG14 AWG14 AWG16 AWG14
SDH-050A2 SMH-M050R20Soo AWG14 AWG14 AWG16 AWG14
SDH-075A2 SMH-L075R30Soo AWG14 AWG14 AWG16 AWG14
SDH-100A2 SMH-M100R20Soo AWG14 AWG14 AWG16 AWG14
SDH-150A2 SMH-M150R20Sco AWG14 AWG14 AWG16 AWG14
SDH-200A2 SMH-M200R20Soo AWG12 AWG12 AWG16 AWG14
SDH-350A2 SMH-M350R20Soo AWG12 AWG12 AWG16 AWG14

. Specification for encoder wiring(AWG)

Drive type Motor type Sire gauge Length Core number | Core gauge
SDH-010A2 SMH-L010R30Soo UL1332 2m 10 AWG26
SDH-020A2 SMH-L020R30Soo UL1332 2m 10 AWG26
SDH-040A2 SMH-L040R30Soo UL1332 2m 10 AWG26
SDH-050A2 SMH-M050R20Soo UL1332 2m 10 AWG26
SDH-075A2 SMH-L075R30So0 UL1332 2m 10 AWG26
SDH-100A2 SMH-M100R20Soo UL1332 2m 10 AWG26
SDH-150A2 SMH-M150R20Soo UL1332 2m 10 AWG26
SDH-200A2 SMH-M200R20Soo UL1332 2m 10 AWG26
SDH-350A2 SMH-M350R20Soo UL1332 2m 10 AWG26

* Please follow the recommended list above or a larger specification to complete the wiring job.
*  The SHIELD terminal of the shield cable has to be connected to the power ground.

» Use a shield twisted pair cable for the wiring of encoder to reduce noise interference.

e American Wire Gauge (AWG) is the standard wire diameter gauge of America.

1"
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3.2 Functional block diagram of Shihlin servo

100W~1kW:
Shihlin servo driver

Power source: 100W~15KW,
3P200~230Vac

@ External brake resistor:
I
! 1
(v Servo motor
1 ol e
L
F.) | /& {
|
|
ﬂ i M
|
|
|
L1 +15V
T fER
L2 " +24
T B 15y Pratection
PE
J Encoder
- YT 1:
Speed command — | e
Torque command | D[] ifreee ™ ol | ] Corrent i
— L [ conirgl ENC |
Posilion command —' ! r 1 :
| i
—_ 1 Cument I  E—|
o/l 9 | sypapucess A ]! —J
= | |
Analog monilor—] L : I
ABZ oulput +—— : |
I Encoder | g
T : spizoass] 7| &
. i
RS-232IR5-485 0 : _____________ i 3
pot <+ Z t !
w I | Servo synchronal
DJA p—{ parameter tuning | | Ej
T | : Interface process [ S
1 i -
I Spiay g
} | :
USB port «—y 2 ._I-—:_‘ | o
P £ o 0000l f=
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100W~1kW:
Shihlin servo driver

Power source: 100W~15KW,
39200~230Vac

@ External brake resistor;
~r
! T e
il I
[ i Servo motor
I I +24Y
L [ | R | I |
T (4]
I
I \
I
| %w
! |
L 1 PE
Brake
15V
INE o
| 24
T B =157 Pratection
J Encoder
T T 1
Speed command | — : :
Torque command AD| | |ES] el I
— | 1
Posilion command —' I r 1
— 3 :
|
—_ 1 Cumert 1  E—
or g : £l peocess i AJD b : —
= | |
pa— | I
oo : :
I
Analog monitor+—] L 1 1
I 1
B.Z outpul +— I I
A,B.Z outpu ! | %
| |l sgralpocess. T 1] 7
. i
RS-232/R5-485 0 : .............. ] 3
Fﬂﬂ. - t'za .

I | Servo synchronal

i
1
1

DjA [— parameter luning | ! E
: Interface process [~ ) .

} Display

J—‘ ]
I
i

goco

USB port o

TCND

FMND
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3.3 CN1 1/O Signal wires instruction
3.3.1 CN1terminal layout
Shihlin servo drive provides 12 sets of DI inputs and 6 sets of DO outputs for users to program,which makes the
application with the host controller more flexible. The 12 input DI parameters for users are PD02 to PD09,and PD21 to
PD24.And the 6 output DO parameters are PD10 to PD14 and PD26.In addition, it affords encoders encoder differential
output signals, A+/A-/B+/B-/Z+/Z-,torque analog command input, speed analog command input. The CN1 pin diagram is

presented as follows:

(1) CN1 Connector (female)

/

O

= 30

\

The front PIN diagram

(2) CN1Connector (male)
26/

-+ o T e VY e v we v

1 ) 25
2 24

The back

g""'ﬁ'6|m:||m|lmumumumumn 16 | [ooz] [0t o8] [vmo] (56150 |

27 [moms (e | [ 6 |[1a|[ B |[ 1z |[ @ |[po][Do3| [ Dos| [com] [came]| 49

1lvc| [ G ][ w||[oxc]|[ pe ][] [onz| [ o2 | [ @] [ o6 | [ DE] [Doo] [ 55 |25

20emd (6] ] (] (] (o] [(on] (o] (o5 ] (o] [(oe ] (6] 24 ...

The wires of CN1 in the back of connector
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NO [Pin name Signal name No |Pin name Signal name

1 [Vec(15V) [+15power supply output(analog command) | 26 |Vcc(15V) Z;:q;;c]);vnedr)supply output(analog

2 VC/VLA |Speed analog command/limit 27 | TC/TLA |Torque analog command/limit

LG Signal ground of analog input/output 28 HPP L;I;gi;:(l“o,\;l\gz;c;/revere rotation pulse

4 LG Signal ground of analog input 29 HPG i:;gi):(‘flo’\;l\gia)g/revere rotation pulse

9 NG Forward/reverse rotation pulse train 30 | MON1 [Analog monitor output 1

6 NP  |Forward/reverse rotation pulse rain 31 LG Signal ground of analog input/output

7 OPC |Open collector power 32 | MON2 |Analog monitor output 2

8 PP Forward/reverse rotation pulse train 33 LA Encoder A-phase pulse

9 PG Forward/reverse rotation pulse train 34 LAR [Encoder A-phase pulse

10 HNP High forward/revere rotation pulse 35 LB Encoder B-phase pulse
train(4Mpps)

1 HNG High forward/revere rotation pulse 36 LBR |Encoder B-phase pulse
train(4Mpps)

12 DI11 |Digital input 11 37 LZ Encoder Zphasepulse

13 DI12 |Digital input 12 38 LZR |Encoder Z-phase pulse

14 DI1 Digital input 1 39 OP Encoder Z-phase pulse (open collector)

15 DI2 |Digital input 2 40 LG Signal ground of analog input/output

16 DI3  |Digital input 3 41 DO1 [Digital input 1

17 DI4 |Digital input 4 42 DO2 [Digital input 2

18 DI5 |Digital input 5 43 DO3 |Digital input 3

19 DI6 |Digital input 6 44 DO4 [Digital input 4

20 DI7  |[Digital input 7 45 DO5 [Digital input 5

21 DI8 |Digital input 8 46 DO6 [Digital input 6

22 DI9 [Digital input 9 47 | COM+ [Digital power source mid-way

23 DI10 |Digital input 10 48 |Vdd(24V)|24V built-in power

24 SG |Signal ground of digital 1/0 49 | COM+ [Digital power source midway

25 SG |Signal ground digital I/O 50 SG  [Signal ground of digital I/O

15
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3.3.2 Signal description of CN1 terminal
Signals listed in aforesaid section will be described in detail in this section.

1. CN1 terminal signal description
There are 50 Pins on CN1 terminal. Every pin function would be described as below:
The abbreviation for the control modes in the table below are explained as below:

Pt : Position control mode (terminal input)
Pr : Position control mode (inner register)
S : Speed control mode
T * Torque control mode

Signal name Sign Pin NO Function description Control mode
+15power supply Vec(15V) CN1-1 |DC 15V between+15Vcc and LC.It could be used as power ALL
output CN1-26 |source of TC,TC,TLA,VCand VLA.

Apply a voltage in £10V range on VC-LG under the speed
mode, the motor will rotate the proportional speed linearly of
PC 12 value at +10V range.

VC/VLA | CN1-2 ST
Apply a voltage in £10V range on VLC-LG under the torque
mode, the motor will rotate the proportional speed linearly of
PC 12 value at +10V range.

Speed analog
command/limit

CN1-3
Signal ground of LG CN1-4 |The common ground of TLA, TC, VC, OP, MO1, MO2, VCC. ALL
analog input/output CN1-31 |Each pin inside the drive is connected together.
CN1-40

Apply a voltage signal within £10V on TC-LG,the motortorque
generated would be linear proportional of PC13.

TC/TLA | CN1-27 [As TLA is valid,motor generated torque would be Pt-Pr-S
limitedaccording to proportion of rated torque to applied
voltage. The range of applied voltage on TLA-LG IS 0+10V

Torque analog
command/limit

NG CN1-5 Speed command rotation pulse train

Open collector type: (Max. frequency 200Kpps)

To apply signals on PP-SG means “forward command”
NP CN1-6 |To apply signals on PP-SG means “reverse command”
Signal in differential type. (Max. frequency 200Kpps)
To apply signals on PP-SG means “forward command
PP CN1-8 |To apply signals on PP-SG means “reverse command
Command rotation plus you can refer PA12 to modify

PG CN1-9
Forward/reverse Pt
rotation pulse train HNP | CN1-10

HNG CN1-11 High speed command rotation pulse train

Open collector type: (Max. frequency 4Mpps)

To apply signals on HPG-HPP means “forward command”
To apply signals on HNG-HNP means “forward command”
Command rotation plus you can refer PA12 to modify

HPP | CN1-28

HPG | CN1-29

16
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Signal name Sign Pin NO Function description Control mode
Open collector power| OPC CNA1-7 As signals in open collector type; this pin provides DC24V is ALL
the ground
. CN1-24 C .
Signal ground of The common ground of SON,EMG digital input. Each pin
- SG CN1-25|. LY ALL
digital 1/0 CN1-50 inside the drive is connected together but separated from LC.
Analog monitor output MON1 | cN1-30 The proportional voltage signal according to the value of PC ALL
1 14outputs on MO1-LG..
Analog monitor output _25 |The proportional voltage signal according to the value of PC
2 MON2 | CN1-32 14outputs on MO1-LG. ALL
Encoder A-ph LA CN1-33
pulgecgjifeferzrer'ﬂiaa;slae The value of PA 14 decides how many pulses output in one ALL
. turn. The output signals are in line drive type. There is a 11/2
drive) LAR | CN1-34
delay between phase A and B.
The phase sequence of rotation and phase difference
Encerr B-phasg LB CN1-35 between phase A and B could be defined by the change of
pulse(differential line PA 39 value ALL
drive) LBR | CN1-36 ’
Encoder Z-phase LZ CN1-37
pulse(differential line The drive transforms the OP Signals into line drive. ALL
drive LZR | CN1-38
Phase Z pulse o .
of encoder(open oP CN1-39 The origin s'lgnal of encoder gutput. One pulse is output as ALL
the completion of one revolution for the servo motor.
collector)
Digital power source COM+ CN1-47 |When +24 built —in power is applied as the source of input ALL
midway CN1-49 |signals, this pin should be connected to DC24V
+24Vbuilt-in power (\ég\% CN1-48 |There is a +24V+10% power source on +24VDD-SG.. ALL

17
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Below is D/I and D/O signal description
2.1/0 signal description of CN1 terminal

Some signals and their abbreviation reference table for the I/O signals of CN1 are presented below:

Abbr. Signal name Abbr. Signal name
SON Servo ON CTRG Trigger of the position command
LSP Limit of forward rotation route TLC Torque limiting control
LSN Limit of reverse rotation route 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 Encoder output pulse(Open collector)
R.II-ELS TorqueF\’I(lerztlettoptlon LLZZR Encoder Z-phase pulsed(differential line drive)
fgg Exéec)r:?ofmgggeegv?i/t:?p L;A'; Encoder A-phase pulsed(differential line drive)
\\//I_C,:A Spesiizgigglggr:::;nd L;BR Encoder B-phase pulsed(differential line drive)
TLA Torque analog limit VCC 15V power supply output
TC Torque analog command VDD 24V built-in power
RS1 Forward rotation option COM + 24V Digital power source midway
RS2 Reverse rotation option SG 24Vsignal ground of digital 1/0
PP OPC Open collector power
L\’lg Forward/reverse rotation pulse train MI(')?\] 7 15V i;%?gé?;%%?g:g:{;ﬂfg Vo
NG MON2 Analog monitor output 2
HPP SD Shield
Egg High speed command rotation pulse train Egg; ig::::g: zgmm::g Eggt:g:;;
HNG POS3 Position command (option3)

18
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3.DI and DO signal description
Input DI

There are 39 signal functions could be assigned to the particular DI pin by the modification of parameter. As the below
sheet:

Signal function Sign Factions/Applications description Cﬂ?gg:'
Servo ON SON Power on the driv<=T gnd make SON short-circuit to ready (the shaftl is locked). Make SON open-circuit ALL
to release (The shit is rotatable). A virtual’Servo ON” could be achieved by the PDO1.
A short-circuit duration over 50Ms on RES would recover from an abnormal alarm status. Some
Reset RES  |abnormal cases would not be recovered (refer to section 11.1). Set the PD20 as PD20as XXX1, the ALL
function of reset would not work.
A short-circuit on PC would switch the proportion-integral controller to the proportion controller (speed
. control). When motor in static, it outputs torque to resist the external disturbance which even only 1
Proportion control PC ; e . Pt,Pr,S
pulse revolution. Once the position is done, to prevent from unnecessary jitter of motor shaft, please
switch to the proportion controller.
Torque limit option TL Turn TL-SG on the make analog torque limit (TLA) valid.Fordetails, refer to section TL1. Pt,Pr,S
Turn TL1- SG on to make inner torque limit 2 valid.
TL1I/S TC Effect torque limit value
0 0 Parameter PA0S
Inner torque fimit L1 0 1 TLA > Parameter PAO5 => Parameter PA05 ALL
option TLA < Parameter PAO5 => TLA
1 0 Parameter PC25> Parameter PA05 => Parameter PAO5
Parameter PC25< Parameter PAO5 => Parameter PC25
1 1 TLA > Parameter PC25 => Parameter PC25
TLA < Parameter PC25 =>TLA
Speed control mode. Used to select the speed command.
When using SP3, make it usable by making the setting.
Setting SPI:;IPUtSSPI%nal;m Speed command
When speed 0 0 Speed analog command(VC)
option(SP3) 0 1 Inner speed command 1
Speed option 1 | SP1 Is not used. 1 0 Inner speed command 2
(initial status) 1 1 Inner speed command 3
0 0 0 Speed analog command (VC)
0 0 1 Inner speed command 1
0 1 0 Inner speed command 2
When speeq 0 1 1 Inner speed command 3
option (SP3 is 1 0 0 Inner speed command 4
made valid.
1 0 1 Inner speed command 5
1 1 0 Inner speed command 6
1 1 1 Inner speed command 7 ST
Torque control mode. Used to select the limit speed for operation.
' Input signals
Speed option 2 | SP2 Setting P3| ;2 | spi Speed command
When speed 0 0 Speed analog command(VC)
option(SP3) 0 1 Inner speed command 1
Is not used. (initial 1 0 Inner speed command 2
status) 1 1 Inner speed command 3
0 0 0 Speed analog command (VC)
0 0 1 Inner speed command 1
0 1 0 Inner speed command 2
.When speed 0 1 1 Inner speed command 3
option(SP3 is made
Speed option 3 sp3 valid 1 0 0 Inner speed command 4
1 0 1 Inner speed command 5
1 1 0 Inner speed command 6
1 1 1 Inner speed command 7
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Forward rotation ST1 Used to start the servo motor in the following directions:
el Input signal Servo motor starting direction
ST2 ST1 -
0 0 Stop(servo lock)
0 1 CCW s
Reverse rotation ST2 1 0 CcwW
activated 1 1 Stop(servo lock)
If both ST1 and ST2 are switched ON or OFF during operation, the servo will be
decelerated to a stop according to the value of PC18 and the motor will be locked.
The activation of analog speed commands (VC) at OVwill not servo lock.
Used to select any of the following servo motor torque generation directions:
Forward_rotation RS1 Input signals T
option Torque generation T tion directi
direction orque generation direction
RS2 RS1
0 0 Torque is not generated
Reverse rotation 0 1 Forward rotati.on torque, reverse rotation regenerati.on
option RS2 1 0 Reverse rotation torque, forward rotation regeneration
1 1 Torque is not generated.
- L In position control with inner registers, this signal activated would assign current
Origin position | ORGP position to the origin. When is in SHOM ON, go back origin position. Pr
St;r;\ll—:r?éne SHOM |As the signal activated, drive runs motor to return the origin. Pr
Electronic gear M1 When using CM1and CM2, make them usable by the setting. The combination of Pt Pr
opiton1 CM1 and CM2 gives you a choice of 4 numerators. CM1 and CM2cannot are used ’
in the absolute position detection system...
Input signal .
oo M2 M1 Electronic gear molecule
ecor‘:i’;'ﬁzgear CcM2 0 0 PAO6(CMX)
P 0 1 PC32(CMX2)
1 0 PC33(CMX3)
1 1 PC34(CMX4)
Turn CR-SG on to clear the position control counter droop pulses on its leading
Clear CR |edge. The pulse width should be 10ms or longer. When the PD18setting is xxx1 (The| Pt,Pr
pulse are always cleared while is CR ON)
Gain switch When using this signal, make it usable by the setting. Turn CDP-SG on to change
. CDP . . - ALL
option the gain values into the multiplier of parameter.
Position/Speed control switch mode. Used to select the control mode in the
position/speed control switch mode.
LOP Control mode
0 Position
1 Speed
Speed/Torque control switch mode. Used to select the control mode in the
Speed/Torque control switch mode. Refer to
Con;\r;lt:;]ode LOP LOP Control mode Functions/
0 Speed Application
1 Torque
Torque/Position control switch mode. Used to select the control mode in the
Torque/Position control switch mode.
LOP Control mode
0 Torque
1 Position
External In which the electromagnetic brake is on turn EMG ON, turn EMG OFF to bring
EMG |the motor to an emergency stop state. To set the value of PD01 as 101011, this ALL
emergency stop .
signal would be normal ON.
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home setting

When ABSE or ABSM is ON, the input will be effective.

Position
command POS1
option1
Position
command POS2 _
option2 Position | bog6 | poss | POs4 | POs3 | Pos2 | Post | cTRG
Position command
command POS3 PO 0 0 0 0 0 0 1
option3 P1 0 0 0 0 0 1 1
— Pr
Position ~
command POS4 P50 1 1 0 0 0 1 1
option4 P51 1 1 0 0 1 1 0
Position ~
command POS5 P63 1 1 1 1 1 1 1
option5
Position
command POS6
option6
Position In position control with inner 6 registers (Pr mode), the combination of POS1
command CTRG |to POS6 gives you a choice of 6 position commands when the CTRG ON is Pr
trigger activated..
Inner position HOLD In position control with inner, the motor would stop running as this signal =
. r
command halt activated.
Forward rotation Forward rotation limit switch, motor can proceed with forward command when
o X LSP . Pt~ Pr-
limit switch LSP is ON
Reverse rotation Reverse rotation limit switch, motor can proceed with reverse command when
. X LSN \ Pt ~ Pr-
limit switch LSN is ON.
Pulse input INHP For bit pulse input, under the position mode, when this signal is ON, input pulse P
. . . ) t
forbidden command from exterminal source will be ignored.
Trigger
command PR #1 EV1
Trigger EV2 Trigger command PR 1~4, DI: depends on the condition of EV1~EV4
command PR#2 Set by parameter PF83 Pr
Trigger EV3 Set by parameter PF84
command PR#3 Situation: connected to sensor, procedure with triggering of sensor.
Trigger
command PR#4 EV4
ABSE ON to enter ABS mode, activates ABSQ, ABSR, ABSD, and ABSC.
DELTAABS ABSE When ABSE is ON: DI4, DO2, DO3 will lose their function programmed by ALL
com. mode parameter; DI4 becomes ASDQ, DO2 becomes ABSR, DO3 becomes ABSD,
ABSC can define DI connection by parameters.
ABSM ON to enter ABS mode, activates ABSR, ABST, ABSB0, ABSB1, and
. _— ABSC.
Mgi‘r‘:'sr:(')ﬁss ABSM |When ABSE is ON: DI4, DO2, DO3, DOA4 will lose their function programmed ALL
’ by parameter; DI4 becomes ABSR, DO2 becomes ABST, DO3 becomes
ABSBO0, DO4 becomes ABSB1, ABSC can define DI connection by parameters.
MitsBEii?fABS ABSC ABSC ON will clear the loop information stored within the absolute encoder. ALL

NOTE:

1. When setting the parameter PAO1 in speed mode or torque mode, the function ST1/RS2and ST2/RS1would

be defined mutually because of the ame values.
2. To use the custom definition of input signal, the value of PAO1should be as 07"
3. If the values of PAO1 are 17", the DI/DO function definition of signals should e a default.
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Every DO pin is programmable. There are 14 output function could be assigned to the particular DO pin by the
modification as the function described below:

Signal function | Sign Function Control mode
Ready RD [Itis ON as power is turned on a drive is ready to operate. ALL
Alarm signal A.LMTSG ?s isolated as power off or protection activated to cut off the main
output ALM |circuit. Without alarm occurring, ALM-SG would turn on after power on 1 ALL
second latter.
INP turn ON when the number of droop pulses is in the preset in-position
In-position INP range. The in-position range could be change using parameter. When the in- =
>, . . . r,Pt
ready position range is increased, INP may be kept conductive during low-speed
rotation.
. SAturn ON when the speed has nearly reached the preset command. When
Speed attained SA the preset command is 50r/min or less, SA always turn ON. S
Home MOVING | HOME |It turn ON after the completion of HOME moving. Pr
completion
Torque limiting TLC TLG-SG is ON as motor generated torque reaches inner torque limit or torque Prpts
control analog limit. TLC-SG is OFF when SON signal is turn OFF. T
Speed limiting In torque mode, inner speed commanded 1 to 7 OR VLA-SG is on as motor
VLC [speed reaches inner speed limit or speed analog limit. VLC-SG is OFF when T
control . .
SON signal is turn OFF.
Electromagnetic MBR When using this signal, make it usable by setting parameter PAO1aso1oo. ALL
brake interlock MBR is OFF as the power is turned off or any alarm occurred..
. WNG ON is conductive as any warming occurred. Without warming occurring,
Warming | WNG |\y\ OFF is isolated. ALL
Zero speed 79p When the speed is under the preset of zero speed (50r/min), ZSP ON keeps ALL
detection conductive. The zero speed range could be changed...
Inner position
command CMDOK CMDOK ON is conductive as the inner position command is completed or Pr
output stopped.
completed
Reached
overloading OLW |Over loading the setting is output is ON. ALL
level
_Reached 1\, 51 \When DO : CMD_OK and INP are both ON, Output ON, or else OFF Pr
internal position
Position
command OVF |When position command overflow, output ON Pr
overflow
Foreword
rotation soft limitf SWPL [When motor returned pulse bigger than (PF86), Output ON, or else OFF Pr
reached
Reversed
rotation soft limitf SWNL [When motor returned pulse smaller than (PF87), Output ON, or else OFF Pr
reached
Alarm output for
absolute system| ABSW [DELTA absolute system alarm output. ALL
(DELTA)
Absolute
position lost ABSV |When absolute position loss with Mitsubishi absolute system, ABSV is ON. ALL
(Mitsubishi)
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DI value Sign Function Pt Pr S T |Pt-S | Pt-T |Pr-S | Pr-T | S-T
0x01 SON Servo ON DI1 | D1 | DM | DI1 | DI1|DI1|DI1|DI1|DNH
0x02 RES Reset DI5 | DI5 | DI5 | DI5 | DI5 | DI5 | DI5 | DI5 | DI5
0x03 PC Proportion control DI3
0x04 TL Torque limit option Dl4 DI11 | DI11 | DI11 | DI11 DI11
0x05 TLA1 Inner torque limit option DI11
0x06 SP1 Speed option 1 DI6 | DI6 | DI2 | DI2 | DI11 | DI11 | DI6
0x07 SP2 Speed option 2 DI2 | DI2 DI2
0x08 SP3 Speed option 3
0x09 ST1 Forward rotation activated DI3 DI3 DI3
0x0A ST2 Reverse rotation activated. DIi4 Di4 DI6
0x0A RS1 Forward rotation activated. Dl4 Dl4 DI6 | DI4
0x09 RS2 Reverse rotation activated DI3 DI3 DI3 | DI3
0x0B ORGP Origin positioned
0x0C SHOM Star Home moving
0x0D CM1 Electronic gear option1 DI2
0x0E CM2 Electronic gear option2
O0xOF CR Clear DI6 | DI6 DI6 | DI6
0x10 CDP Gain switch option DI12 DI12 | DI12 | DI12 | DI12 DI12
0x11 LOP Control mode switch DI8 DI8 | DI8 | DI8 | DI8 | DI8 | DI8 | DI8
0x12 EMG External emergency stop DI7 | DI7 | DI7 | DI7 | DI7 | DI7 | DI7 | DI7 | DI7
0x13 POS1 Position command option1 DI2 DI2 | DI2
0x14 POS2 Position command option 2 DI3 DI12 | DI12
0x15 POS3 Position command option 3 DI8
0x16 CTRG Position command trigger Di4 DI4 | Dl4
0x17 HOLD Inner position command halt
0x18 LSP Foreword rotation stroke limit | DI9 | DI9 | DI9 | DI9 | DI9 | DI9 | DI9 | DI9 | DI9

NOTE:

1.

2.

When setting the parameter PAO1 in speed mode or torque mode, the function INP and SA would be defined
mutually because of the same values.
When setting the parameter PAO1 in speed mode or torque mode, the function TLC AND VLC would be
defined mutually because of the same values.

There are 12 DI (PD 02~PD 09 and PD21~PD24) and 6DO (PD 10 toPD 14 and PD26) in CN1.They afford user a flexible
application. See as follows sheet.

DI input function with command values.

DI Value Sign Function Pt Pr T Pt-S | Pt-T | Pr-S | Pr-T | S-T
0x19 LSN Reverse rotation stroke limit DI10 | DI10 | DI10 | DI10 | DI10 | DI10 | DI10 | DI10 | DI10
Ox1A POS4 Position command option 4 DI11
0x1B POS5 Position command option 5 DI12
0x1C POS6 Position command option 6
0x1D INHP Pulse input OFF
Ox1E EV1 Trigger command Pr #1
Ox1F EV2 Trigger command Pr #2
0x20 EV3 Trigger command Pr #3
0x21 EV4 Trigger command Pr #4
0x22 ABSE | DELTA absolute system enabler
0x22 ABSM Mitsubishi absolute system

enabler
0x23 ABSC | Absolute system home setting
0x24 STOP | PR mode motor stopping signal
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DO output function with commanded values

Value | Sign Function Pt Pr S T |Pt-S|Pt-T |Pr-S|Pr-T | S-T
0x01 RD Ready DO5 | DO5 | DO5 | DO5 | DO5 | DO5 | DO5 | DO5 | DO5
0x02 | ALM Trouble DO6 | DO6 | DO6 | DO6 | DO6 | DO6 | DO6 | DO6 | DO6
0x03 INP In-position ready DO1 | DO1 DO1 | DO1 | DO1 | DO1

0x03 SA Speed attained DO1 DO1 DO1 DO1
0x04 | HOME Home return

0x05 | TLC Torque limiting control DO4 | DO4 | DO4 DO4 | DO4 | DO4 | DO4 | DO4
0x05 | VLC Speed limiting control DO4 DO4 DO4 | DO4
0X06 | MBR Electromagnetic brake interlock DO3 | DO3 DO3
0x07 | WNG Warning DO3 DO1 | DO3 | DO3

0x08 | ZSP Zero speed detection DO2 | DO2 | DO2 | DO2 | DO2 | DO2 | DO2 | DO2 | DO2
0x09 |CMDOK]| Inner position command output completed DO3 DO3 | DO3

0x0A | OLW Reached over loading level

0x0B [MC_OK CMDOK and INP reached level

0x0C | OVF Position command overflow

0x0D | SWPL |Output for forward position reached soft limit

O0xOE | SWNL |Output for reverse position reached soft limit

0xOF | ABSW | Alarm output for absolute system (DELTA)

0x10 | ABSV Absolute position lost (Mitsubishi)
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3.3.3 Interface wiring diagram

(1) Digital input interface DI

For use of inner power supply For use of external power supply

Servo driver Servo driver

Do nel connect
+24Vdd-COM+ DC joc24av
+24Vdd

DC24V
200mA or more

L SON, elc.

-
Ly

Fora SON elo

Approx. 3.5mA

(2) Source input interface

When using the input interface of source type, all DI input signals are of source type. Source output could not be
provided.

For use of inner power supply For use of external power supply

Servo driver Servo driver
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(3) Digital output interface DO

Lamp, Relay or photo coupler could be driven. A diode for relay load or a suppressing resistor for lamp load is necessary.
(Permissible current: 40mA or less, inrush current: 100mA or less)

Relay load for use of inner power supply Relay load for use of external power supply
Sarvo driver Servo driver
DCN\-'(SE} B not .
ERTLLE

COM+

o ' Y
,J xvu.?f: {/Be mﬁﬁ‘?‘(
H-i 56 NoHy e

Lamp load for use of inner power supply Lamp load for use of external power supply
Servo driver Serva driver
P +24Vdd DCZW@]@ +24Vdd 3@:‘:_??5';‘;’
COM# R
{ 3
pcaavl
] I-IZSDE’; )(-12?5”5< T
_‘l:l SG: l S_G<
(4) Speed analog command, torque analog command and MON1, MON2 analog output.
Input impedance 10KQ~12KQ/Output voltage +10V.
Speed/torque analog command input MON1/MON2 analog monitor output
Servo driver Servo driver
120K 02 Qutput voltage £10V
nc+15v MON1(30) | Max. 1mA

VCITC

1mA full
scale meter

LG LG

Note: VC/TC input voltage higher than 10V would damage the inner transistors of servo drive.
(5) Encoder output pulse

Output a pulse train signal in the open collector or differential Line Drive type, Open collector output could be obtained
via the pin 39 (OP) of CN1. The maximum output current is 35mA.

Open collector type Open collector type
with OP output with photo coupler output
Servo driver Servo driver DC5~24V

g )b

LGI E j_/ T { . I photocoupler
! I i

sD sD

d—

For different line drive system, the maximum output current is 20mA.
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Differential Line Drive type
with encoder Output pulse

Differential Line Drive pulse
with output photo Coupler

Servo driver

L

T
|
|
|
AR
|
I
|

(LBR,LZR)

=

LG

SD

LA Am26L532,
(LBLZ) | o= or equivalent

Servo driver

High-speed
photocoupler

(LBR,LZR)

(6) Rotation pulse train input

Input a pulse train signal in open collector or differential Line drive type. The maximum input pulse frequency is 500kpps

for differential Line drive, the high-speed input pulse is 4Mpps and 200kpps for open collector type.

NPN Open collector
with inner power supply

NPN Open collector
with external power supply

Servo driver

For a transistor
Approx. 3.5mA

Max. input pulse
frequency 200Kpps

Servo driver
Do not conne:
+24Vdd | COM+ @ Bif
O

Sy
i \
} I } ' Max. input pulse
| : | } s6 frequency 200Kpps
SD

PNP Open collector
with inner power supply

PNP Open collector
with external power supply

Servo driver

For a transistor
approx. 3.5mA +24Vdd @ DC24V

A
Ty

Max. input pulse

frequency 200Kpps

Servo driver

Do not conne:
+24Vdd / COM# @ Do,

.
=

Max. input pulse
SG frequency 200Kpps
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Differential (Line Drive) type

Am26LS31,
or equivalent

Servo driver

Max. input pulse
—~—==~ APPNP frequency 500Kpps
R
i /
| | leone R[S
R e R O ]
sSD
3

High-speed input pulse, differential (Line Drive) type

Max. signal frequency
4M pps

AL

NOTE:
1.
2.

This input system is 5V. Do not be used 24V.Note
Suggest the controller connect with the signal ground of servo drive.
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3.3.4 User definition of DI/DO signal

The DI/DO default functions are suitable for position mode. If they are not suitable for user’s application, please define
the functions of DI/DO AGAIN. The functions of DI1to DI12 are corresponding to the setting of parameters PD-02 to PD-
09. Those D01 to DO6 are corresponding to the ones of PD21 to PD24. The following table describes the DI/DO pins of
CN1 terminal and the relative parameters.

Pin No. Pin name Parameter
CN-14 DI1 PD 02
CN-15 DI2 PD 03
CN-16 DI3 PD 04
CN-17 DI4 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
Pin No. Pin 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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S hihlin soH series Manual

The resolution of Shihlin servo motor encoder is 22-bit. The appearance of CN2 connector is shown below:

(1)CN2 connector (Female type)

3M connector back view

(2)CN2 connector (Meal type)

LS RS e

atat ol alve

Connector side view

Table 1 — 3 — 2 : CN2 Increment/Absolute encoder signal

Molex connector back view

Pin Pin name Signal name
1 Vce(5V) 5V power for encoder

2 GND Encoder ground

3 Vce(5V) 5Vpower for encoder

4 GND Encoder ground

5 VccABS 3.6V power for absolute encoder
6 ENCP Encoder communication(+)
7 ENCN Encoder communication (-)
8 NC NC

9 NC NC

10 NC NC

3.4.1 Encoder signal wiring and description

The appearance of encoder cable connector of Shihlin low inertia servo motor is shown below:

Motor side:Female connector

The suitable Shihlin servo drive capacity of connector is shown below:

Drive Capacity Motor type

100W SMH-L010R30A00

200W SMH-L020R30AoDo

400W SMH-L040R30ADo

750W SMH-L075R30A00

Pin Pin name Signal name

1 NC NC
2 NC NC
3 VccABS(3.6V) 3.6V power for absolute encoder
4 GND Encoder ground
5 ENCN Encoder communication (-)
6 ENCP Encoder communication (+)
7 Vce(5V) 5V power for encoder
8 GND Encoder ground
9 Shielding Shielding

*Attention: The wiring above is connected to motor by itself.

*The meaning of oo please refer to P2.
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The appearance of encoder cable connector of Shihlin medium inertia servo motor is shown below:
Motor side:Male connector
The suitable Shihlin servo drive capacity of connector is shown below:

Drive Capacity Motor type
500W SMH-MO050R20A00 —=
H
1KW SMH-M100R20A00 o oA
1.5KW SMH-M150R20A00 O B
(ONO)
2KW SMH-M200R20A00 D C
3.5KW SMH-M350R20A00
Pin No. Cable color Signal name
A Brown GND
B White 5V
C NC NC
D Blue SD+
E Purple SD-
F Black GND
G NC NC
H Orange 3.6V
I NC SHELD
*Attention: The wiring above is connected to motor by itself.
The pin definition of drive and motor:
Drive front side Motor cable side
Quick Connector | Military Connector
Pin No. | Pin name Signal name (low inertia) (medium inertia) Cable color
Pin No. Pin No.
13 Vce(5V) 5V power for encoder 7 B White
2.4 GND 5V ground for encoder 8 F Black
GND 3.6V ground for encoder 4 A Brown
5 VccABS | 3.6V power for absolute encoder 3 H Orange
6 ENCP Encoder communication (+) 6 D Black
7 ENCN Encoder communication (-) 5 E Purple
- Shielding Shielding 9 | -
3.5 CN2L Encoder
CN2L all-closed encoder signal
CN2L Pin NO Pin name Description
1 Vce (5V) +5V output
2 GND GND
3 Vce (5V) +5V output
4 GND GND
5 A A phase input
6 /A /A phase input
7 B B phase input
8 /B /B phase input
9 Z Z phase input
10 1Z /Z phase input
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3.6 CN3 communication port signal wiring and description

Shihlin servo drive CN3 port is for RS-232 and RS-485 communication. Via Shihlin servo software for communication,
users could connect it to the computer then set parameters, monitor the status, operate and test, etc. There are 2
formats suitable for CN3: RS232 and RS485. Users could select one by setting the parameter PC21. RS-232 format has
its maximum communication distance 15m. The other format RS485, it provides a longer communication distance and
multiple drives’ communication.

1

376 543 2

CN3 Fermale pin ossignments

CN3 Pin NO Sign Function description
2 RS-485-B Data are transmitted in differential line drive format. Line drive B.
3 RS-485-A Data are transmitted in differential line drive format. Line drive A.
6 RS-232-RX Data transmission, it is connected to RS-232-TX end of computer.
7 RS-232-TX Data receiving, it is connected to RS-232-RX end of computer.
45 GND Signal ground.
NOTE .

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

3.7 CN4 USB communication port

For the plug-and-play usage, Shihlin servo drive provides the USB port (CN4). Similar to RS232 and RS485 of CN3, CN4
in Mini-USB type, users could connect it to the computer then set parameters, monitor the status, operate and test, etc.
Mini-USB is quite common and easy to buy in the market, which help users convenient to use.

The following table describes the standard terminal specification of mini-USB:
Pin NO Function description
+5V
D-
D+
NC
GND

afhlw(N]=

3.8 Standard wiring method

* Any person who is involved in wiring and inspection should be fully competent to do the work.
»  Before wiring, turn off the power and wait for 10 minutes or more until the charge lamp turns off.
Then, confirm that the voltage is safe with a voltage tester .Otherwise, an electric shock may occur.
&DANGER *  Ground the servo drive and servo motor securely
* Do not attempt to wire the servo drive and servo motor until they have been installed. Otherwise, it
may cause an electric shock.
*  The cables should not be damaged, stressed, loaded, or pinched.

. Correct wiring. Otherwise, a burst, damage, etc. may occur.

. Connect cables to the correct terminals. Otherwise, an abnormal operation, damage, etc. may occur.

»  Ensure that polarity (+/-) is correct. Otherwise, an abnormal operation, damage, etc. may occur.

*  The surge absorbing diode installed to the DC relay for control output should be fitted in the
specified direction. Otherwise, the alarm signal cannot output, the emergency stop and other

&CAUTION protective circuits may not operate.

*  Use a noise filter, etc. To minimize the influence of electromagnetic interference. Electromagnetic
interference may be given to the electronic equipment used near the servo drive.

* Do not install a power capacitor, surge killer, or radio noise filter on the servo drive output side.

*  When using the regenerative resistor, switch power off with the alarm signal. Otherwise, a
regenerative resistor would be overheating, causing smoke or a fire.

* Do not disassemble, repair, or modify the equipment.
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3.8.1 Wiring diagram of position control(Pr Mode)

@D
—0 o

39,AC200~230V

G
—0 ©

Servo driver

Brake resistor (*2)

Servo motor

]

|
|
I ] o W
| ! J
5 EL\” [ 24 [oND| | 50morless
(*1) | vce | !
|: COM+| 47, 49 Pl % [mes| |
LSP 1 LSP | 22 | 6 |ENCP |
LSN 1 LSN | 23 |7 |ENCN |
SON |—>~— DI1 14 R e !
POS1 —"~— DI2 15
POS2 —"~— DI3 | 16 CN1
CTRG|—"~— b1 | 17 3| A .
RES|—"~— DI5 | 18 i || Encoder Aline driver
CR —"~— D6 | 19 3 | LAR o
EMG|—L—{ o1 | 20 T AN
POS3 —"~— DI8 | 21 i || Encoder Bline driver
POS4 —~— D1 | 12 % | BRI
|
POS5 —"~— DI12 | 13 37 | iz -
SG | 24,25,50 | Encoder Z line driver
10m or less 38 | LzZR 1
v
39 | oP —>
Encoder Z open collector
VDD | 48 3,440 | LG —>
COM+| 47,49
INP - DO1 | 41 CN4|usB
) Communication
ZSP _N—?l— DO2 | 42 RS232RX F,
CMDOK . DO3 43 CN3| RS-232-TX ———> +
- GND (——
TLC - DO4 | 44
RD - DO5 | 45
_"_‘__j 30 [MON1——>
ALM {9+ Do6 | 46 P +10V output
28,29,31| LG —'\,'—I—’\I»
I 210V output
39 |MON2—+»
Note 1.If the external power is applied, do not connect +24Vdd and COM+.

2.See section 3.1.3 for the wirings of brake resistor.
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3.8.2 Wiring diagram of position control(Pt Mode)

Servo driver

MC H *:
Yy - R Brake resistor (*2)
3D,AC200~230V —4 >e1+—O's P =
~ | D
—0 O i T
C _____
L1
u
CN1 w
‘ _\'_2%(3 vee | 1 e Servo motor
5Kq 1 TLA | 27
| |
Y G | 3,431 |
:gi:/ S HPG | 20 I CN2[ !
|
High speed differential | - HPP | 28 P13 | sV 5
pulse input, HNG | 11 || 24 | GND | 50m orless
FANe | 10 ! vce | !
S % aes|
> I' S PG 9 || 6 |ENCP |
|
Differential pulse input : +— PP 8 | 7 |ENCN| |
e NG | 5 R BN i
| +24v |_9P_C|__7__| I NP 6 (SD)
PP | 8 | N~ SD
oo N CN1 CN1
L NG | 6 | *1) ~
_______ VDD | 48 AN
l sG | 24 | ( 3 | LA . .
Open colle_ct_oF"_"l COM+| 47, 49 i |, Encoder Aline driver
i pulse input LSP TI LsP | 2 ¥R : | g
LSN LSN | 23 35 B vl .
SONf—">~— DIl | 14 | | | Encoder B line driver
CM1—">~— DI2 | 15 36 | LBR = >
[ |
PC—"—~— DI3 | 16 a7 e,
TL—">— DM | 17 | || Encoder Z line driver
RES|—"~— DI5 | 18 38 | LZR = Jg
CR—">~— DI6 | 19 9 | op
EMG—L—{ o7 | 2 Encoder Z open collector
LOP}—"~— DI8 21 3,4,40 LG ——»
TL1— "> D11 | 12
_o\o_
CDP D12 | 13 CN4|usB
SG [24,25,50|
10m or less

Communication

CN1 RS-232-RX f——— software
vDD | 48 CN3| Rs-232-TX ——» +
COM+| 47 49 OND N~

INP ¢ DO1 | 41

ZSP DO2 | 42

30 |MONT|=—

) I +10V output
WNG DO3 | 43 28,29,31| LG —/4—>LL’

TLC - boa | a 1 10V output

39 [MON2|———>

RD DO5 | 45

ALM DO6 | 46

Note 1.If the external power is applied, do not connect +24V/dd and COM+.
2.See section 3.1.3 for the wirings of brake resistor.
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3.8.3 Wiring diagram of speed control(S Mode)

Servo drive

. _|M° . Brake resistor (*2)
—*
3D,AC200~240V—% 91 s P !
/D) | D
—0 O | T
L1 E o
L2 v
CN1 W
vee |1 PE Servo motor
vC 2
LG | 310,11 ]
'CN2|
CN1 |
vce | 26 I i ey
| 24 |GND | | 50m orless
TLA | 27 : Py |
G | 310,11 i |
: 6 |ENCP| |
N CN1 I 7 |ENCN :
(1) VDD | 48 R R !
N
COM+| 47, 49
LSP—i— LSP | 22 CN1
LSN—i— LSN | 23 N
SON—"~— DI1 | 14 B | LA AT
Encoder A line driver
SP2l—~— b2 | 15 2 | AR Pl
ST1—"~— D13 | 16 )
ST2l—"~— D4 | 17 % | B
Encoder B line driver
RES—"~— DI5 | 18 6 | LBR ' |,
SP1—"~— DI6 | 19 | |
EMG—L DI7 | 20 ¥ =E dor 7 line dri
ncoder Z line driver
LOP—">~— DI8 | 21 38 | Lzr ' : .
TL—">— D1 | 12 \s
CDP—">~— D2 | 13 39 | OP —>
sG |24 25 50| Encoder Z open collector
10m or less L 3,10, 11| LG ——>
CN1
J VD | 48 CN4|usB
INP 'w DO1 | 41 ‘
p @ Communication
ZSP ~ po2 | 42 CN3/LS485A o software
3 RS-485B |——> +
WNG - DO3 | 43 CN3L GND
L
TLC ﬁ— DO4 | 44
< @
RD <w DO5 | 45
' S bl +10V output
+ utpu
ALM Ra9--{ DO6 | 46 3101 | o = .
,<Docom 40 2 |vona L +10V output
(*3) SG |24, 25, 50‘ -
Note 1.If the externgl power is applied, do|not connect +24Vdd and COM+.

2.See section 3-+3forthe vvilillga ©
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3.8.4 Wiring diagram of torque control(T Mode)

Servo driver

S hihlin soH series Manual

Brake resistor (*2)

Yy
3d,AC200~230V — =
Servo motor| ]
T
| T
|
! | 50m orless
| vce !
e [ 343 1| ° |aBs| |
| 6 |ENCP |
1| 7 |EneN| |
N CN1 ! I
(*1) i e
VDD | 48
COM+ | 47,49 CN1
SP i) LSP | 22 N
sn—L LSN | 23 B[ LA Encoder A line dri
ncoder A line driver
SON—">~— DI1 | 14 34 | LAR : ;
SP2—"~— DI2 | 15 | :
RS2~~~ D13 | 16 ® | B A
Encoder B line driver
RS1—">— D14 | 17 36 | B8R
ES—"~— DI5 | 18 : |
SP1—"~— D6 | 19 i R N
EMG 1 T 1|, EncoderZ line driver
38 | LZR |+
OP—"~— DI8 | 21 ‘o
TL—"~— D11 | 12 39 | oP _>E der 7 llect
ncoder Z open collector
DP—">— D12 | 13 |3,4,4o G —»
SG |24, 25, 50|
10m or less
VDD 48 Communication
COM+| 47,49 RS-232-RX [&—— software
WNG ﬁ oot | 41 CN3| Rs-232-TX ——> +
! GND
ZSP - D02 | 42
MBR - DO3 | 43
w | 30 |MON1———
VLG ®a9-4- DO4 | 44 | L +10V output
1 |28,29,31 6 o
RD 1 fag- DOS5 | 45 1| %10V output
= | 39 |mMoN2|—L—»>
ALM (a9 DO6 | 46
Note 1.If the external power is applied, do not connect +24Vdd and COM+.

2.See section 3.1.3 for the wirings of brake resistor.
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3.8.5 Wiring diagram with 1PG

A(F)X2N PLC Servo driver
e Meee
L RO >~ 3¢ AC200~230V
= o~
" 10+ —
= L1
24v
L2
ov
s Brake resistor(*)
PO—T
X0 Error reset D !
! | Servo motol
x1 Stop O ---- T
X2 Forward limit u
X3 Reverse limit v
W
X4 JOG+ PE D
X5 JOG-
X6 Home position %%
X7 Start /
X10 Ready CN1
X1 Position completed 22 | LsP T LSP
X12 Servo failure 23 | LSN LSN
sG 14 | bn — = SON
15 | b2 " CM1
Extended cable 16 pi3 — — PC
A(F)X2N-1PG 17 | o —— TL
se 18 | b5 — | RES
sis |1 20 | o7 - EMG
DOG “TDOG 21 | pi8 — = LOP
sToP [~ Stop COM™|47 - 49| 2425 50| sG
VIN OPC 7 10m or less

17 SD |Shield CN1

FP & PP 8 48 [+24vdd
COMO % SG [24-25-50 |47 - 49| COM+
- NP 6 41 | Dot ¢ INP

" 7

CLR }OOOOOIE CR | 19 42 | DO2 : ZSP
com1[—" ‘ SG [24-25-50 | 46 | Am : ALM
PGO+ [ I +15Vee| 1 . 26 44 | poa : TLC
PGO- m oP | 39 45 | DO5 RD

Note 1.If DC24V is from PLC, do not connect +24Vdd and COM+.
2.A(F)X2N-1PG default type is negative logic, forward/reverse rotation pulse train.
The PA13 should be set as 0010h.
3.See section 3.1.3 for the wirings of brake resistor.
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3.8.6 Wiring diagram with 10PG

A(F)X2N PLC

Servo driver

mc MccB
R /\P
L —~ 3P,AC200~230V
s o—
—!—— T /\P
N T L1
com L2
i
X N Stop Brake resistor(*)
X+ Error reset P -—r
x= |—+4 Home position D | Servo motor| ]
X** Forward limit ¢
X+ Reverse limit u
v
x* ¢ JOG+
X+ [t JOG- PE
i
X+ External command
X M code OFF N2
CN1
I
Extended cable 2 LsP I LSP
23 | LSN LSN
A(F)X2N-10PG N s | on ~ soNn
START— Start
o 15 | b2 [ °] CM1
DOG — DOG
o 16 | DB —  PC
x1 o 17 | b4 — " TL
18 | DI5 — | RES
sis - 1
Shield 20 | o7 EMG
PGO+ 37 21 | b8 " LOP
PGO- 38 2425+ 50) SG
10m or less
VIN+ | 47 « 49
CN1
VIN-
48 |+24Vdd|
FP+ 8
47 - 49| COM+
i S 41| o1 INP
Rex ¢ 22| oz zsP
RP- 5 46 | ALM ALM
CLR+ 19 44 | Do4 TLC
CLR- 25 45 | DO5 RD
Note 1.1f DC24V is from PLC, do not connect +24Vdd and COM+.

2.A(F)X2N-1PG default type is negative logic, forward/reverse rotation pulse train.
The PA13 should be set as 0010h.
3.See section 3.1.3 for the wirings of brake resistor.
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3.8.7 Wiring diagram with 10GM

A(F)X2N-10GM

CON1
comi| o
START| 1 |—<—
stoP| 2
ZRN| 3 [
FWD | 4 [—
RVS | 5 |—+—o
poG| 6 [—
LSF et
LsR | 8
CON1
com1| 19
xo | 11— —
x1 | 12—
X2 | 13— —f
x3 | 14 —F —
comi| o —||—
Y0 15 —W\V—
Y1 16 VWt
Y2 17 W
Y3 18 VWt
Y4
Y5
VIN
COM5
SVRDY
com2
SVEND
FP
coms
RP
CLR
coms
PGO
coma

Note

Start

Stop

Home position
Manual FWD
Manual REV
DOG

FWD limit

REV limit

General input

Servo driver

R
S

-

L1
L2

(=)

MC M/QQB
O—
O >

Brake resistor(*)

r\: 3d,AC200~230V

:}____.:

Servo motor|__|

[SDh
Encoder

L
R PR AR F FRIFA
J

DC 5~24V CN1l_% L voo 7
47 - 49| com+
22 | LSP 1 LSP
23 | LSN 0 LSN
General putput 14 | pn — ¢ SON
15 DI2 — CcM1
CN1 t6 | o8 1 PC
VoD | 48 17 | b4 — ¢ TL
opc| 7 18 | o5 — 7 RES
SD |Shield 20 | or L+ ewmc
RD | s 21 | b8 — =t LOP
(DO5)
242550 SG
COM+| 4749 10m or less
INP
(o1)| # CN1
PP 8
48 |[+24Vvdd
SG [24-25-50
47 - 43| cOM+
NP 6 [
41 | po1 @ b
CR | 19 q
42 | DO2 @ !
SG [24+25-50 [
46 | ALM S !
oP 39 [
44 | DO4 —J:di:::t:
+15Vee| 1~ 26 l
45 DO5 @

1.1f DC24V is from PLC, do not connect +24Vdd and COM+.
2.A(F)X2N-1PG default type is negative logic, forward/reverse rotation pulse train.

The PA13 should be set as 0010h.
3.See section 3.1.3 for the wirings of brake resistor.
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3.8.8 Wiring diagram with 20GM

A(F)X2N-20GM

com1| 19

sTART| 11 —<-— Start Servo driver
stop| 12—+ Stop ¢ MCCB
ZRN | 13 —<>—¢ Home position R =
s sO— & 3—39,AC200~230V
FWD | 14 [~ *>—? Manual FWD Py
RVS | 15 |—<"s—¢ Manual REV L:3_| o
poGg | 16 —— —%t DOG

L2

LSF | 17 ——==—¢% FWD limit

Brake resistor(*)

LSR | 18 REV limit P ¥,
CON1 ng |
com1| 19 cO----+ |Servo motor| ]
xo | 11— —t v
X1 | 12— v
x2 | 13 —— W
PE [SD] J
X3 | 14 — — . ]
_ General input CN2 ) 5
X4 15 —= —t Encoder ;‘
= AT TN
X5 | 16 [ Y
Xe | 7 CN1| 48 [+24vad
X7 | 18 47 « 49| COM+ j
comt| o — l— DC 5~24V 22 | Lsp T LSP
—AM—
Yo ! 23 | LsSN I LSN
—AM—
A 2 14 | DM [— ¢ SON
—AM—
213 15 | b2 — =t CM1
Y3 4 —W\— — o
General putput 16 | b PC
Ya | 5 YW 17 | D4 — ¢ TL
—AM—
Y5 6 18 | DI5 —" ¢ RES
—AM—
Y6 U CN1 20 | b7 0 EMG
—AM—
L 2 ( +24vdd) 48 21 | bis8 — =% LOP
242550 SG
VIN OPC| 7 10m or less
coM5 SD |Shield
SVRDY]| (5{ 85) 45 CN1
48 |+24vdad—
coM2 COM+|47 ~ 49
INP 47 ~ 49| COM+
SVEND| (DO1) 41 y
a_| po1 [~ b INP
FP PP 8 ,ﬁ ]
CcOoM5 SG |24-25-50 42 | boz —'—T—N_ Zsp
RP NP 6 46 | ALM @ { ARM
44 | DO4 - TLC
CLR CR | 19 -
com3 SG |24~25-50 45 | DOS RD
PGO OoP 39
com4 +15Vee| 1~ 26
X axis Y axis
CON3 CON4
Note 1.1f DC24V is from PLC, do not connect +24Vdd and COM+.

2.A(F)X2N-1PG default type is negative logic, forward/reverse rotation pulse train.
The PA13 should be set as 0010h.
3.See section 3.1.3 for the wirings of brake resistor.
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3.8.9 Wiring diagram with FX3

FX3U-32MT/ES

L
-+ AC100V~240V Servo driver
N

A

Q—“TC mccB
O—Heé >— 3D,AC200~230V
SIS —

O—fhté >

(7]

-

ov ( VDD | 48 1
24V opC | 7 L2
X0
Brake resistor(*)
l PO—T
I
X4 OP | 3 i ' |Servo motor[ ]
cO-----
l PIN4 | 11
X10 [~ *—¢ DOG u 7
) y )
X14 (RCLS) 45 | PE [sD] z:
e
l SG |24:25.5 (N2 ‘3
Encoder l.}‘
2 LA N N A S B v vy e ey ‘
com1 sG [24-25-50 CN1
Yo e | 8 | 48 +24Vdd;
47 « 49| COM+
com2 SG |24~25-50 2 | LsP T LSP
Y4 NP 6 | 23 | LSN L LSN
l 14 | b1 — =+ SON
Y7 15 | b2 — —¢ CM1
FX2N-16EYT 0 Y v R B LN . — ¢ PC
B 17 | b4 — ¢ TL
Y;O R | 18 | b5 — ¢ RES
1
i 20 DI7 EMG
21 | b8 — ¢ LOP
FX2N-16EX- Sis 242550 SG
ES/UL N CN1 10m or less
Xx20 — > ¢ Instant stop
L o 48 |+24vdd—
X21 — *—t Home position
L 47 - 49| COM+
x22 [ 1 JOG(#) q
o 41 | DO1 @ * INP
. 42 | DO2 @ » ZSP
X24 — °—% FWD command P
o a6 | A ——E) } ARM
x25 — °“—¢ REV command 4
44 | poa < » TLC
x26 [=—% FWD limit »
45 | DO5 @ RD
X27 =" REV limit
x30 — Stop
l
X37
Note 1.1f DC24V is from PLC, do not connect +24Vdd and COM+.

2.FX3U-MT default pulse command type is negative logic, pulse train +sign. The PA13 should be set as 0011h.
(A(F)X-1N/2N-MT and FX3G-MT are in the same description mentioned above.)
3.See section 3.1.3 for the wirings of brake resistor.
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3.8.10 Wiring diagram with QD75

Servo driver

S hihlin soH series Manual

»w A

L1

L2

CN2

O v

c MccB
D)
o

@D
o—

o 3¢,AC200~230V
[

Brake resistor(*)

]

O ———— ! |Servo motor

LT

Y

Fuf

o

e

4

CN1
48 |+24Vdd
47 + 49 COM+:|
22 | LSP 1 LSP
23 | LSN L LSN
14 | b — ¢ SON
15 | bz — =t CM1
16 | bI3 — ¢ PC
17 | b4 — ¢ TL
18 | DI5 — ¢ RES
20 | DI7 L EMG
21 | b8 [— =t LOP
2425280 SC omor less
CN1
48 |(+24Vdd[—
47 + 49 com+ |
41_| Dot ; INP
42_| o2 ' zsp
% 46 | ALM ARM
44 | DO4 : TLC
45 | DO5 RD

QD75P CN1
PULSEF | 15 PP 8
PULSE COM| 16 SG | 25
PULSER | 17 NP 6
PULSE COM| 18
QD75D
DC 24V
com 6 j—| I—
com 7
DOG 3 — —¢ DOG
FLS 1 —%*>—1¢ H limit signal
RLS 2 [— 71 L limit signal
sToP 4 — ¢ Stop
CHG 5 — — External signal
|_ -1
PULSER A+ A19 sV ; @ :
PULSER A-| B19 : | L
PULSER B+| A20 : i pesv
PULSER B-| B20
S
Manual pulse generator
CN1
+24Vdd| 48
oPc | 7
SD |Shield
READY | 11 — (bos)| 45
RDYCOM | 12 I cOM+ |47 - 49
PULSEF+| 15 ) PP 8
PULSEF- | 16 ' PG | 9
PULSER+| 17 NP 6
PULSER-| 18 NG 5
CLEAR 13 CR | 19
CLEARCOM| 14 SG [24-25-
PGO5 9 Lz 37
PGO COM 10 LZR 38
Note 1.1f DC24V is from PLC, do not connect +24Vdd and COM+.

2.As QD75D/QD75P default pulse command type is used, The PA13 should be set as 0000h.
3.When QD75D is applied, OPC need to provide DC24V power.

4 .See section 3.1.3 for the wirings of brake resistor.

42



Chapter 3.
3.8.11 Wiring d

iagram with Gantry
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3

o*es

o
202

2o
otetet

o*e?

o

o5

o
280

BN,

525

o

525

S

ez

55

o
RRRR

J19posug

444444 e
R

g g
|
| 0seszevz| o |_ooriowoL [ ss9] 40 W}
“ W Go) 90a | o | 9S |05z v o
| an Allk\./ soa | sv e | zua [ dad | dad f—~_~— zua | ¢ sv
|.Ak_ |
“ oL (o) yoa | w zh | A e VL | L fe— a | z w
| ONM | G coa | s 1z | 810 [—_ | do1 | 401 e sa | 1z €
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| ) oz | za ona ona ua | oz (44
| dsz . {ev) zoa | zv T | T
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“ s | aaa R aan | sy
| IND IND
oL z M z oL
6 z _ z 6
L a | =} L
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S v v s
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se | w1 uz1 | s
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| 9 | ua ua1 | et |
I Taona| o | | | 9 |dona| |
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4. Panel display and operation

This chapter describes the conditions of Shihlin servo drive’s panel and all operation.

4.1 Panel components

Shihiin Elcctric

5-digit LED display
=

MODE key

SET key

UP key

Power indicalor

Name Function description
. This display with 7-segment LED of 5 digits, is used to monitor the states of servo and the
LED display -
value of parameters, and set modification value.
To switch one display mode to the others. Shihlin servo drive has parameter display mode,
MODE key alarm history mode, status monitor mode, etc.This button becomes to “Shift “function when
in parameter writing-in mode.
UP key To increase the value which denoted parameter or set value.
DOWN key To decrease the value which denoted parameter or set value.
SET key To show or save the value which is operated.
Power indicator To indicate the power status.

4.2 Display flowchart
Use the display on the front side of servo drive for status display, parameter setting, etc. Set the parameter before

operation, diagnose an alarm, confirm external sequences, and confirm the operation status. Press the “MODE" “UP”and
“‘DOWN™ buttons once to the next screen.To refer to or set the expansion parameter, make them valid with PA42.

MODE

SODE MODE MODE AMOIRE AMODE MODE MODE MODRE
R
Status w Alorm Dicgnostic |, Basic »  Gain Expansion| Input/Output Pricde Al Pr Mode
dsplay display disploy parameter porameter porameter paranmeter parameatar]  parameten
FFHX. ALXNY -aX X - LR XE XF
L ALXXX rd-aX PXA01 PXbi PXear PXd0 PXEDL PXFM
sl ook Cument Stotus of Porprmigte: Paramater 5 Parametar o POrOmated o Porcmeler  Porometes
et High gl CEIT conired PAD] PE1 P PLHN EX] P
& & & [ ' ' & [ Y
MW up DOWN | UP DOWN | UP DOWN | UP DOWN UP  DOWN UP  DOWN ur pows  UP | poww| (UP
|, . L L] ¥ L L L ¥ r
oo lspdtack Thves fest Indlication af Porarusbed Paiamelal Paidamestet Forgmates Farometar Foromates
Pt {Loww SRl paxil charm exiemal IO a0 PEOZ PO PrH2 PEOZ POl
' & sl [ A A " '
A PXAmE PXh2 X0z PN PXEG PXFO2
[EOWN up R DN up THWM P [ UF DOWN LI WS P  IMIWHN LI | DWW Lpr
| ZPXAX o ASKXN o SINXK PXASD o PXbSD o PNCE . o PXaHD o PXES? | o | PXFRR
L T shetin Varskon ol Porarres bet Paiamelet Paicamietes P o besd - Poscmaler a Por e best
. | Y| postaam | Y7 gottwore | | PASD | Y] PBIO TR | T PDan PED PE99
| relotve to
ancoder
r-phose

Chart 1:Display flowchart
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4.3 Status display

The operation status of Shihlin servo could be displayed on the 5-digit 7 segment LED display.

Press the “UP” or “DOWN” key to change the display data as desired.

When the required data is selected, the corresponding symbol appears. Press the “SET” key to display the information.

7 segment LED display could show the 5 digits of 16 items such as motor speed.

A negative value which occupies 5 digits is displayed by the 5 lit decimal points. If a negative value which occupies only 4
digits or less, the negative symbol “-“ is displayed at the highest digit.

Examples

The following table lists the display examples:

ltem

Status

Display device

7 segment LED display.

Motor rotation speed

Forward rotation at 500r/min

(

)

|
=3

Reverse rotation at 3000r/min

JURON (X
)

The ratio of load inertia to motor shaft

15.5times

LI

=
O D
g

Motor feedback revolution
(high digit)

Value is 1234567890
Display high digit -> 1234.5

'1-2
A

Motor feedback revolution
(low digit)

Value is1234567890
Display low digit -> 67890.

| |

0 -
Dnn (W

Parameter setting accomplished

a successful write-in

I

[
Y W

Parameter setting failed

Servo on (SON on)
a failed write-in

N

- )

"

Please do SON off and write-in again.
IR

- [y
U T

Write-in parameter setting value again

Parameter setting over range Parameter setting over range

PS: The details of display panel, please refer to the parameter value of section 1.6 for examples
NOTE  When setting the panel parameters, each parameter has the high/low limit values range.
When the decimal data changes, value has high/low limit.

When the hexadecimal data changes, Hex value has high/low limit.
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List of status display

The servo statuses which may be shown are listed in the following table

Status display Sign | unit Description Range
Motor feedback pulses
Motor feedback pulses (High digit)
(High digit) FPH.I | pulse (before electric gear ratio) -21474~21474
(before electric gear ratio) Ex: If feedback pulses are 123456789, than display’1234”.
Note 1
Motor feedback pulses

Motor feedback pulses
(Low digit) FPL.I | pulse
(before electric gear ratio)

(Low digit)
(before electric gear ratio)
Ex: If pulses are 123456789, than display “56789”. Note 1
Pulse command input pulses

-99999~99999

Pulse command input pulses (High digit)
(High digit) CPH.I | pulse (before electric gear ratio) -21474~21474
(before electric gear ratio) If command pulses are 123456789, than display “1234”.
Note 1
Pulse command input pulses
Pulse command input pulses (Low digit)
(Low digit) CPL.I | pulse (before electric gear ratio) -99999~99999
(before electric gear ratio) If command pulses are 123456789, than display’56789”.
Note 1

Accumulative pulses error
(before electric gear ratio)
Because the display shows only 5 digits, it represents the
actual number of 5 digits.
Motor feedback pulses (High digit)
(after electric gear ratio)
Ex: If feedback pulses are 123456789, than display “1234”.

Accumulative pulses error

(before electric gear ratio) -99999~99999

E. 1 | pulse

Motor feedback pulses (High
digit) FPH.O| pulse
(after electric gear ratio)

-21474~21474

Note 1
Motor feedback pulses (Low Motor feedback pulses (Low digit)
digit) FPL.O| pulse (after electric gear ratio) -99999~99999
(after electric gear ratio) Ex: If pulses are 123456789, than display “56789”. Note 1
. Pulse command input pulses (High digit)
Pulse Cor(ani]gahn?jilgnitF;Ut pulses CPH. pulse (after electric gear ratio) 2147~21474
. . (0] If command pulses are 123456789, than display “1234”.
(after electric gear ratio) Note 1

Pulse command input pulses (Low digit)
(after electric gear ratio)
If command pulses are 123456789, than display “56789”.
Note1

Accumulative pulses error
E. O | pulse (after electric gear ratio)
Because the display shows only 5 digits, it represents the

actual number of 5 digits.

Pulse command input pulses
(Low digit) CPL.O| pulse
(after electric gear ratio)

-99999~99999

Accumulative pulses error

(after electric gear ratio) -99999~99999

Command pulse frequency | CPF | kHz | The frequency of external command pulse is displayed. _%%%%~
- -6000~
Motor speed r rpm The speed of servo motor is displayed. 6000
Speed control mode:
Speed analog command F Vv Speed analog command voltage is displayed. -10.00~
/limit voltage Torque control mode: +10.00
Speed analog limit voltage is displayed.
Speed control mode:
. . Speed input command is displayed. -6000~
Speed input command/limit V rom Torque control mode: 6000
Speed input limit is displayed.
Position control mode, speed control mode: 0~ +10.00
Torque analog command U Vv Torque analog limit voltage (TLA) is displayed. )
/limit voltage Torque control mode: -10.00~
Torque analog command voltage is displayed. 10.00
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Position control mode, speed control mode:
Torque input limit is displayed in percentage 0~300
Torque input command/limit | TC % g P pray p- ge.
(2) Torque control mode:
o . -300~300
Torque command is displayed in percentage.
. . The continuous and effective load torque is displayed
[v) ~
Effective load ratio J o relative to the rated torque of 100%. 0~300
. The highest value in the past 15 seconds is displayed
0, ~
Peak load ratio b o relative to the rated torque of 100%. 0~300
DC bus voltage Pn Vv The P-N voltage c.)f.maln circuit is displayed. “Lo-dC” is 0~500
shown if it less than normal value.
The ratio of load inertia to dC |times The ratio of load inertia to motor shaft is displayed. 0.0~300.0
motor shaft
The Instantaneous torque value is displayed relative to
0, ~
Instantaneous torque T %o the rated torque of 100%. 0~100
Regenerative load rate L % The current aIIowabIg regenerative power ratio displayed 0~100
in percentage.
Fully closed encoder Fully closed encoder feedback pluses
feedback pluses FEH | bulse (High digit) -21474~
(High digit) P Ex: If feedback pulses are 123456789, than display 21474
(after electric gear ratio) “1234".
Fully closed encoder
feedback pluses Fully closed encoder. fgedback pluses 99999~
(Low digit) FFL | pulse (Low digit) 99999
419 . Ex: If pulses are 23456789, than display “56789”.
(after electric gear ratio)
Fully closed command pluses Fully closed command pluses 21474~
(High digit)( after electric gear| FCH | pulse (High digit) 21474
ratio) Ex: If pulses are 123456789, than display “1234”.
Fully closed command pluses Fully closed command pluses 99999~
(Low digit)( after electric gear| FCL | pulse (Low digit) 99999
ratio) Ex: If pulses are 123456789, than display “56789”.
Absolute pulse relative to Absolute pulse relative to z-phase of encoder means that -4999
encoé)er S-ohase ZP | pulse [the origin value of Z phase is 0 and could be form positive ~
P 5000 to negative 5000 pulse, The drawing shown below. 5000

0 0 0
+5000 | -4999 | +5000 | -4999
NP

Z Z zZ

Note1: When the panel display value data screen, press the “SET” key to clear pulse number, command input errors,
motor feedback pulse, pulse error before the electronic gear ratio and after the electronic gear ratio. This action definition
has the same content with communication address 0x0951.

Changing the status display screen
Changing the parameter PAO1, the status item of the servo drive at power on could be changed. The item displayed in
the initial status changes with the control mode as follows:

Control mode Status display
Position Motor feedback pulses (low digit)
Position/speed Motor feedback pulses (low digit) / Motor speed
Speed Motor speed
Speed/torque Motor speed / Torque analog command voltage
Torque Torque analog command voltage
Torque/position Torque analog command voltage / Motor feedback pulses (low digit)
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4.4 Alarm display

It displays the current alarm and the alarm history record.
The lower two digits display the abnormal alarm number which has occurred.

Name Display Description

— No alarm occurred.

Current alarm

Over voltage occurred(AL 01),
The screen flickers synchronously.

Indicates that the last alarm is over voltage( (AL 01)

Indicates that the 2nd alarm in the past is low voltage (AL 02)

Indicates that the 3rd alarm in the past is over current( (AL 03)

L JS | O

Alarm history

L

Indicates that the 4th alarm in the past is regenerative error (AL
04)

Indicates that the 5th alarm in the past is over load (AL 05)

1 e i o | s

H I- I i-. Indicates that the 6th alarm in the past is over speed (AL 06)

Functions when abnormal alarm occurred:

A. Any mode screen could display the current alarm.

B. The other screen could be read during the occurrence of an alarm.

C. Remove the cause of the alarm and clear it by one of the following methods:
(a) Switch the power OFF, then ON.
(b) Press the “SET” key on the current alarm screen.
(c) Turn on the abnormal alarm reset signal (RES).

D. Move to the next record by pressing “UP” or “DOWN”.
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4.5 Diagnostic display

The following table provides information related to the operation of diagnostic display:

Name Display

Description

=l

Not ready yet.
The drive is being initialized, an alarm has occurred or SON
pin is OFF

Control status

=7
[
| |

(.

Ready.
Initialization completed; ready for operation.

External 1/0O signal :Ih T :=.E u f ‘1 :
display '?_l‘: 1 :==.] 1l
b —— —_

Indicates the ON/OFF states of the external I/O signals. The
upper segments correspond to the input signals and the
lower ones to the output signals. The 1/O signals could be
changed by the modification of PD group.

Output signal forced
output

Digital output signals could force ON/OFF.
For more information, refer to Section 4.5.2.

JOG Test mode

I x(

JOG test could be executed as no command from the
external command device.
For details, refer to section 5.2.1.

Positioning test mode

e 1 | = I

Positioning test could be executed once when there is no
command from the external command device. The PC
communication software via RS-232/USB is required This
operation could not be performed from the display panel.

Inertia estimation mode

-

N0 I TATL o
U L YW
T T

This operation could execute the estimation ratio of the
motor shaft to the load or related gain values. The PC
communication software via RS-232/USB is required This
operation cannot be performed from the display panel.

Automatic offset of
analog input

If offset voltages in the analog circuits inside and outside
the drive cause the motor to rotate slowly at the speed
analog command or speed analog limit of 0V, this function
automatically makes zero-adjustment of offset voltages.
When using this function, the parameter PC26 would be
automatically adjusted to the offset voltage.

Please follow the steps to operate:

Switch to automatic offset of analog input panel

Press the “SET” key once.

Press the “UP” or “DOWN?” key and select 1.

Press the “SET” key.

Software version

Indicates the software version of the drive

The applications of diagnostic display are described below:

4.5.1 Indication of external I/O signals

This display is used to verify the ON/OFF states of digital I/O signals connected to the drive

(1) Operation

Call the display screen after power on. Press the “MODE” key to show the diagnostic screen:

rd=~alr

® Press "UP” key once.
Lr

o4

D000 )4

o —

y
( ....states of external I/O.
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(2) The display of 1/0O pin definition
Suitable for 7-segment LED position and PIN.

DI 1219 IS M7 D6 IS 1214 D13 DI2 (811}

e D64

Always lit. —,

5T I A o

Dl DIl OP DO6 DOS DO4 DO3 DO2 DOl

The 7-segment LED shown above indicates the ON/OFF states of DI and DO.

The top segments indicate the input signals(DI1~DI10) which are ON and the bottom segments indicate the output
signal(DO1~DO6 - OP) and input signals DI11 ~ DI12.Take above picture as an example, DI1 ~ DI8 are ON; DI9 ~ DI12
are OFF; DO1 ~ DO5 are ON, DOG6, OP are OFF.

4.5.2 The output signals forced output (DO forced output)
The output signals could be forced on/off and do not affect the status of the servo drive. This function is used for output
signal wiring check, etc.

As neither external command nor any alarm occurred, DO forced output operation could be executed.
Do not execute this operation until the contact between SON and SG is open.

Operation
Call the display screen after power on. Press the “MODE” key to show the diagnostic screen:
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4.5.3 JOG test mode

As neither external command nor any alarm occurred, JOG test could be executed.

Do not execute this operation until the contact between SON and SG is open.

Set the speed command of JOG by the PC04, set the acceleration time by the PC01, and set the deceleration time by
the PCO02. Call the display screen after power on, select JOG test, positioning test and approximate inertia operation by
the following steps:

Press the MODE key to go to the diagnostic screen.
=l =1
® Press "UP" key three times,

® Press "SET" key more than 2s.

s R
N
Y W

: ...call this screen then execute
'1 the JOG operation.

L_ The lowest decimal point will flicker
in the JOG operation.

(1) Operation

As the JOG test is executed, please make Vdd and COM+ short circuit if the inner power is applied on EMG-SG. Press
the “UP” or “DOWN?” key to run the motor. Release the key to stop. Use the communication software to change the
operation conditions. The initial conditions and setting ranges for the operation are presented below:

ltem Initial setting Setting value Setting range
Rotary speed[r/min] PC04 300 -4500~4500
Acceleration/deceleration time constant PCO01 - PC02 200 0~20000

NOTE : joc speed on panel is settled by parameter PC04, if operate JOG function by using communication software,
the speed setting value is determined by other communication address.
Key functions are described as follows:

Key Description
“UP” Press to run CCW rotation. Release to stop.
“DOWN” Press to run CW rotation. Release to stop.

If the communication cable is disconnected during JOG test by using the communication software, the servo motor will
be decelerated to a stop.

(2) Status display
Users could check the servo status during JOG test.
Press the “MODE” key to show the status display during the ready of JOG test. Perform the JOG test in this status screen
with “UP” and “DOWN?” keys. Each press of “MODE” key will show the next status screen. After an entire cycle, the ready
of JOG test is returned. More details related to the status display could be found in Section 4.3.
There is no use to press "UP" and "DOWN" buttons to change the status screen in JOG operation mode.
(3) JOG test completed
Turn off the power or press the "SET" key in operation test mode for more than 2 seconds to terminate the JOG test.
R
-
DN U
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4.5.4 Positioning test

Shihlin communication software which needs to be connected by RS-232 or USB is required to execute the positioning
test. As no external command nor any alarm occurred, positioning test could be executed.Before this operation, make
sure that the contact between SON and SG is open.

Operation

Make sure that the motor is correctly wired before this test performed. Select operation testing via Shihlin communication
software. Press “Forward” or “Reverse” to rotate the motor which will then stop after moving the command route set
by the user. Operation conditions could be modified with Shihlin communication software. The initial values and setting
ranges are listed in the table below:

Name Initial value Setting range
Rotary speed (rpm) 200 0~6000
Acceleration/deceleration time constant (ms) 1000 0~20000
Revolution (10kpulse) 10 0~30000
pulse (pulse) 0 0~9999

Description of the buttons -

Button name Function description
Forward Press to run positioning test in CCW.
Reverse Press to run positioning test in CW.
Press “Pause” button during operation to make a temporary stop.
Pause To press the same button which was pressed to finish the remaining route.
Otherwise, to press "Pause" button again to erases the remaining route.
Close Terminate this test.

The motor will stop immediately if the communication cable is disconnected during operation.
The panel display like the following picture when the software becomes to position test mode.
(= ...When this screen appears, JOG

=~ o test can be performed.

L Flickers in the tset operation mode.
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4.5.5 Automatic offset of analog command input
When the external speed analog command input is 0V, there may be still an offset voltage which will cause a slow motor
rotation inside the servo drive. The user could “erase” this bias with the automatic offset function in the diagnostic display
mode. Follow the steps to execute automatic offset operation of analog input:

Pewear an and enter ro speed mode status

to display parameter,
i- (® Press "MODE” wice.

| ® of i
— Press “UP° & tmes to enter 10 auio offtset
Foa=-ofF &
i

L i S@ Press “SET” once and the 07 will flicker.
2L DR
i (& Press “UP” once and the "07 is changed o "17
L e
. ' l. :ui
Lt '| Press “SET once and the 17 is changed to "0°
o, Ny T The auto offset complated.
U i r‘ Setting finished.
o X!

After the automatic offset completed, the bias value will be written into the PC26.
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4.5.6 Inertia estimation

Shihlin communication software which needs to be connected by RS-232 or USB is required to execute the positioning
test. As no external command nor any alarm occurred, positioning test could be executed.

Operation

Make sure that the motor is wired correctly before operating this inertia estimation. Under Shihlin communication window,
choose the “auto gain tuning” item.
Inertia estimation operation method:
»  Select the “Auto tuning control panel”.
*  The acceleration/deceleration time constant, S type acceleration/deceleration time constant and JOG speed
could be set in no alarm situation by pressing the “Set “button.
*  Press the “Servo ON” button and then the motor would be magnetized
*  Press the “JOG” left or right button to control the motor in CCW or CW and to the position, set position 1, then
press the” JOG” button, set the position 2.
*  When position 1 and 2 setting finished press “start “button to run estimate inertia and gain operation.
*  When the response is not enough, you can set response at operation menu directly, but don’t set the response
value too high instantly, please increase step by step.
»  After the values getting more stable or customers were satisfied with the machine characteristics, press the
“Stop” button to finish estimate inertia and gain operation.
*  Cancel the auto gain control panel options.

During the acceleration or deceleration process, the servo drive would calculate the ratio of load inertia to motor shaft
and the bandwidth of the system. The relevant parameters are listed below:

Name Abbr. Sign Setting range Unit Initial value | Control mode
Resonance suppression low-pass filter NLP PB03 0~10000 0.1ms 10 Pt-Pr~S-~T
Position feed-forward gain FFC PB 05 0~200 % 0 Pt~ Pr
The ratio of load inertia to motor shaft GD1 PB 06 0~1200 0.1time 70 Pt-Pr~S
Position loop gain PG1 PBO7 4~1024 rad/s 45 Pt~ Pr
Speed loop gain VG1 PB08 40~9000 rad/s 183 Pt-Pr-S
Speed integral gain VIC PB 09 1~1000 ms 34 Pt-Pr-S

The panel display like the following picture when the software becomes to inertia estimation mode.

d-03.

...When this screen appears, inertia estimation
can be performed.

Flickers in the inertia estimation mode.

4.6 Parameter display

4.6.1 16bit parameter setting method
Some parameter modification would be valid by power off once and power on again.

Operation method
Here is an example. This is the operation method of changing the control mode (PAO1) to speed control mode after
power off and power on again.

Example:Change the control mode (PA01) to the speed control mode.
Use the “MODE” key to switch to the “PA 01”parameter menu.
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o Indicate parometer FPa 01
=Ry ®® - P or DOWN to ch
Ly 1| TRoows ress UP or DOWN to change parameter

'QT Pre:ss SET twice

The nght number of parameter will shine continously

@' Press UF twice
uF

Change the setting value when the number shining

% o@w Press UF or DOWN to change parameter

@} Press SET fo fix

l ﬂ i'i i'i E Finish parameter setling

Press the “UP DOWN *“button to the next parameter.

When changing the parameter PH 01, it is required to restart the power after changing the value to complete this setting.
Switch the usage of “MODE?” key to the “shift” function when parameter setting.

The Use of "MODE" button and "UP", "DOWN" button will be described in the next section

4.6.2 32bit parameter setting method

Decimal parameter display data (Positive value)
Example : PA19 = 1234567, change the parameter to 1434567, the setting method show below.

-
=

s@T Press "SET" once.
" Low byte indication.

The fifth led digits represent low byte.

gy
~

-
R

® Press "MODE" ance.
MODE o
High byte indication.
The forth led digits represent high byte.

X

® Press "MODE" once.
MODE

Return to low byte indication.

DU
g

O
-

O
O

@ Press "SET" once.
SET

'\ﬁ" ...The set value of the specified parameter
: Y3 number flickers.
: ': PressUP orDOWN to change the number.

F.

1

RO
-

RO

()

® Press "MODE" 5 times.
MODE

...The set value of the specified parameter
number flickers.
UE)P Press “UP" twice.

It

@ Press "SET" once to enter parameter.
SET

F.
'--_
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Decimal parameter display data (Negative value)
Example: PA19 = 1234567 and change the parameter to -1234567, the setting method show below.

"

The data of PATT is 1234567

Press "SET™ once.
& Low byte indication
ﬁ The fifth led digits represent low byte

=

==

—
-

Oy

Press “MODE" once,
High byte indication
The forth led digits represent high byte,

(E} Press "SET” once
SET

... The sa1 value of the speciied parameter
number flickars.,

@ Press "MODE" twice.
MODE

Prass “SET” once.
SET High byle displays-12.

P ) i i
u&%z ress "MODE" once

Low byte represents 34567,

The most left two LED digits represent
negative sign.

L% Press “LP” once.

Return 10 PA group
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Hexadecimal parameter display data
Example: PEO1 = 0x03760135, and change the parameter to 0x03740135, the setting method show below.

I

) e

%‘y Press "SET" once.
SET

Hex low indication.
The most left bottom line represents low byte.

=

® Press "MCDE" once.
MODE

Hex high indication.
The most lefl upper line represents high byte,

P I ON

GE] Press “MODE" ance.
WMODE

Return to low byte indication.

)
-
L1

%) Press “SET" once.
SET

...The zet value of the specified parameter
number flickars.
PressUP or DOWN 1o change the number,

N W e N W

3
L1

@ i " a
. DnEPress MODE" 4 times,

(

=
L
-1
=it

® Press "DOWN twice.
DOWN

‘_ (& Press "SET" once to enter parameter,
] SET

(

(|
K]
-
e
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Parameter data display example

- Display
Item Description 7-segment LED
Hexadecimal display 0t
If the value is 0x1234, the display is 1234. A Heo
16
bit |Decimal Positive value display E e
data If the value is 2500, the display is 2500 = Positive Det
Decimal Negative value display (1) =
If the value is -12566, the display is 1.2.5.6.6. L | [ Megtive Dec )
" e I | N
Hexadecimal display (M| ] (HEXnhigh)
If the value is 0x12345678, the display is 1234 at high byte; the —
display is 5678 at low byte. _ E A
- (A (HEXIOW)
{ W] =l
Decimal Positive value display { E :I-!E { Positive Dec high )
If the value is 1234567890, the display is 1234.5 at high byte; the ; ;
display is 67890 at low byte. i o
fﬁ Isplay 1s atlowbyte (i g A (Positive Declo
i
data . . . u = |3 - _ _
Decimal Negative value display (1) o, ( _{| (Negtive Dec high)
If the value is —1234567890, the display is 1.2.34.5 at high byte;
The display is 6.7.890 at low byte. e |
O Dt | b (Negtive Dec low)
. . . - 2=
Decimal Negative value display (2) 4| (| (| (negtive Dechigh)
If the value is —34567890, the display is -34.5at high byte; The T '_'_I
display is 6.7.890 at low byte. - |
spiay 1s atiowbyte |!_! (. E U‘ { Negtive Dec low )

Note 1 : Dec means Decimal, He means Hexadecimal.
Note 2 : Hexadecimal has no positive or negative display.
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5. Operation
5.1 Checklist before operation
To avoid the damage, before starting the operation, please check the following

*  Whether the power source terminals (R, S, T, L1, and L2) of the servo drive are correctly wired.

*  The terminals (U, V, W) of the motor and the U, V, W wires on the drive need to be consistency.

*  Make sure if the ground terminal of the servo drive is correctly grounded.

*  Make sure there are no conductive or inflammable materials inside the drive or close to the drive.
*  Make sure the voltage level of external power source of the drive is proper.

*  Make sure that the control switch is off.

» Do not put heavy objects on top of the drive or the wire

*  Use twisted line for the wiring of the brake resistor.

*  Check if there is any apparent damage on the exterior of the drive.

&DANGER *  Operate the power switches with dry hand to prevent an electric shock.

»  Before trial run, check if the parameters are set properly. Otherwise it will cause some unexpected
&CAUTlON operation.
*  Don'’t touch either the drive heat sink or the motor during operation because they may become hot
and cause personnel burnt.

5.2 Idle operation

Please decouple the load (e.g., any coupler between the servo motor shaft and user’s machine) before an idle operation.
To follow the regular instruction to start the servo motor and then couple the servo motor with user’s machine again. The
idle operation is explained as below.

5.2.1 Idle JOG test

*  This operation could be performed only if there is neither alarm nor warning on the drive.
»  To confirm an open contact between SON and SG before this operation.

The idle JOG test could be executed with the drive’s panel or Shihlin communication software in order to check if the
speed and direction of the motor is as expected or not. The motor speed could not be modified with the drive’s panel. If
the rotation speed has to be modified, please use Shihlin communication software which is connected by RS-232 or USB
to modify. The low speed command is recommended when this operation performed. The panel operation is described as
follows:

Step 1. Wire the drive and the motor correctly then turn on the power.

Step 2. Press the“MODE”"button to call the diagnostic screen then press “UP” key three times to TEST1 (JOG
Mode) and press “SET “key more than 2 seconds to d-01 screen(JOG operation).

P P
YT o -
® Press "UP" key three times.
(|
)

® Press "SET" key more than 2s.

M
Oy
R S

‘_| - ( : .call this screen then execute
-t = +«  the JOG operation.

The lowest decimal point will flicker
in the JOG operation.

Step 3. Press the “UP” key to run the motor in CCW or the “DOWN” key to run the motor in CW and release to
stop. Use communications software to change operating conditions.
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The initial conditions and setting ranges are presented below:

ltem Initial setting Setting range
Rotary speed [r/min] 300 -4500~4500
Acceleration/deceleration time constant 200 0~20000

If the communication cable is disconnected during this operation with the communication software, the motor will be
decelerated to a stop. Button functions are described as follows:

Button name Description
“Forward” Press to run CCW rotation.
“Reverse” Press to run CW rotation.

“Stop” Press “to make the motor stop.
“Close” Terminate the positioning test.

Step 4. To terminate the idle JOG test, turn off the power or press the “SET” key more than 2 seconds in the
display of “d-01” screen.

e If Shihlin communication software is applied to perform the idle JOG test, please refer to the instruction of the
help file for more detail.

5.2.2 Idle positioning test

The idle positioning test could be executed with Shihlin communication software connected by RS-232or USB to check
if the speed and direction of the motor is as expected. The low speed command is recommended when this operation
performed. The route which is composing of revolutions and pulses should be set for this positioning test. For example,
the motor rotation 1 turn needs 22-bit pulse (4194304 pulses) and a route of 10.5 turns for the servo motor, the number
of pulse should be set as “44040192” pulses. The operation steps are described below:

Step 1. Wire the drive and the motor correctly then turn on the power.

Step 2. Connect the PC and the CN4 port of the drive with the standard mini USB cable. Execute the USB
communication function of Shihlin communication software and select the proper device number.

Step 3. Select “TESTING/POSITIONING TESTING” to enter positioning test screen.
Step 4. Set the numbers of revolution and pulse. Press “Forward” to run the motor CCW to complete the

distance. Or press “Reverse” to run the motor CW to reach the target position. The initial conditions and setting
range are listed below:

ltem Initial setting Setting range
Offset pulse 0 0~2147483647
Rotary speed [r/min] 200 0~ to the max allowable speed
Acceleration/deceleration time constant 1000 0~20000

Description of the buttons:

Button name Description
“‘upP” Press to run positioning test in CCW to reach target revolutions and pulses.
‘DOWN” Press to run positioning test in CW to reach target revolutions and pulses.
Press “Pause” button during operation to make a temporary stop.
“Pause” To press the same button which was pressed to finish the remaining route.
Otherwise, to press "Pause" button again to erases the remaining route.
“Close” Terminate the positioning test.

Step 5. When the positioning test is completed, press “Close” to return the last window of Shihlin
communication software.
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5.3 Tuning process

‘&CAUTION » Please do not adjust and change parameters extremely which will cause device instability.

5.3.1 Abstract

With the auto-gain tuning function, the mechanical load inertia could be approximated precisely. The appropriate gain
value of controller parameter also could be fitted for the servo motor under the various load conditions. The manual
tuning function is executed as the result of auto-gain tuning function is not suitable for the user’s mechanical system.

Gain tuning mode is explained in the following table:

Gain tuning mode PA 02 setting Estimation rule AT e Manually set parameter
parameter
Manual gain tuning 0000 Sg: ((F;BB %67))
(lec%c::ron 0001 Afixed PBOS. VG1 (PB 08)
VIC (PB 09)
GD1(PB 06)
Auto-gain tuning mode . PG1 (PB 07)
1 0002 Always estimated. VG1 (PB 08) ATUL(PA 03)
VIC (PB 09)
o . PG1 (PB 07)
Auto-gain ning mode 0003 Afixed PBOS. VG1 (PB 08) g%’hfggg;
VIC (PB 09)

*  The PA02 is not writable as SON-SG is conductive. Make it open circuit then setting the values.

Follow the steps listed below to tune the proper gain value of user’s mechanical application.

Start
Supplementary
v . ]
Auto-gain tuning First,use this mode to
model | [ 777C make adjustment.

Only responsive (PAQ3)
can be changed
by this mode.

Auto-gain tuning
mode 1 can not meet

Auto-gain tuning % _________ the requirement,
mode 2 orin a case that
inertia ratio
approximaion is
difficult.

When aute-gain tuning
mode can not meet
the requirement,

Manual gain % _________ use manual gain
tuning mode modeto achieve a
higher system
rll' response.

If the mechanical system which being tuned is a new set up, please use the JOG test at first. As no abnormal alarm
occurred then use the auto-gain tuning function. During the auto-gain tuning function operated, several routes of
acceleration and deceleration are necessary to make the ratio of load inertia to motor shaft be getting stable. Finally, the
proper gain and response would be set.
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5.3.2 Auto-gain tuning mode

The auto-gain tuning of the drive could calculate the ratio of load inertia to motor shaft instantaneously. With this value,
the optimum gain could be decided under the current mechanical condition. It is convenient to execute the adjustment of
gain value with the auto-gain tuning function.

5.3.2.1 Auto-gain tuning function

(1) Auto-gain tuning mode 1
This mode is the default mode of the servo drive. If the parameter PA02 is set as “0002h”, the load inertia ratio
would be approximated continuously and the servo gain value will be set automatically. The variable parameter for
users is only PAO3 which the response setting related.

Parameters and settings related of this mode are presented below:

Parameter NO Abbr Parameter name User adjustable or auto-presumed
PA 03 ATUL Auto-tuning response level setting User adjustable
PB 06 GD1 The ratio of load inertia to motor shaft auto-approximated
PB 07 PG1 Position loop gain auto-approximated
PB 08 VG1 Speed loop gain auto-approximated
PB 09 VIC Speed integral gain auto-approximated

When the function of auto-gain tuning mode 1 is applied, some conditions must be met.

*  The acceleration time from Orpm to 2000rpm or the deceleration time from 2000rpm to Orpm should be 2
second or less. If a 3000rpm case is applied, the acceleration and deceleration time should be 3 seconds or
less.

*  The speed command of the motor should be 250rpm or higher.

»  The ratio of machinery load inertia to motor shaft should be 100 times or less.

*  The machinery system with a violent change of load inertia is not suitable.

»  The acceleration/deceleration torque is more than rated torque 10% or above.

(2)Auto-gain tuning mode 2

When auto-gain tuning mode 1 is not satisfied the accurate approximation of load inertia, the auto-gain tuning
mode 2 is recommended. The parameter PAO2 should be set as “0003h” to perform this mode. During the tun-
ing process, the load inertia ratio would not be approximated and the users have to write manually the value into
PBO06 by themselves.

Parameters and settings related of this mode are presented below:

Parameter NO Abbr Parameter name User adjustable or auto-presumed
PA 03 ATUL Auto-tuning response level setting User adjustable
PB 06 GD1 The ratio of load inertia to motor shaft User adjustable
PB 07 PG1 Position loop gain auto-approximated
PB 08 VG1 Speed loop gain auto-approximated
PB 09 VIC Speed integral gain auto-approximated
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5.3.2.2 The flow of auto-gain tuning mode

The flow of auto-gain tuning mode for the servo drive could be presented below:

Automatic setling

T

Lood ingrtic|

Command A
(nlgligel 1
> ATU ~ GEJ . I Current Encide
- PGI ~ VG1 ~ VIC - Sani
[ Servo motor
Position speed
feedback
Set2-3as ON,
el e o e e R R =
: |
1
L Resp:l?nse = . Load inertial J
| SEHng approximation I
|
. |
ppr g IR e i -
| Autc gain tuning
Parameter PAD3 Parameter PADZ
Load inertial

estimation PBO&
Response

setting

Auto gain tuning
mode selection

When the auto-gain tuning mode is performed, the following conditions should be satisfied.

1. As the mode 1 operated, at first execute the acceleration/deceleration routes of the motor, the ratio of load
inertia to motor shaft would be approximated according to the current and speed. The PB06 would be updated
(EEPROM) with the new approximated value every 30 minutes.

2. If the PBO6 is known or the proper gain cannot be made by the auto-gain tuning mode 1, please use the auto-
gain tuning mode 2 by the setting of PA02 and manually set the known value of PB06. Under this mode, the
estimation of control gain would still compute.

3. With the settings of the inertia ratio and the response, the servo drive would tune the optimum gains during
the acceleration/deceleration route. The result value of gain tuning would be written into EEPROM every 30
minutes. After power one of the drive, the saved value of the controller gain in the EEPROM would be used as
the initial value for the operation of auto-gain tuning mode.
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Since the auto-gain tuning mode 1 is made valid as the default from the factory, simply running the acceleration/
deceleration route of the motor would automatically obtain the optimum gains that match the machine. Merely changing
the response level setting value as required completes the adjustment. The adjustment procedure is as follows.

lf/f Servo off, set the PAD2 \I

a5 00020, then Servo on
M S/

l

Coll the screen of
the load nertia
moment ratio display,

T

Acceleration/deceleration |__._
repeated. |

.Reduce the response level of the PACS.

25et PB27 as 1 ar 21if you don’t want to
reduce the response level of PADS,

o
3 Adjust porameter of Notch filter to
suppress the resonance,
1.5et PADZ as 00030 and input the
) known lood inertial ratio value of PBOG,
The value is I,

stable? 2.5et PADZ qs 00000 and switch
to manual mode,

Performance N Increase the response
salisfied? level of the PADS.

5.3.2.3 Response level setting of the auto-gain tuning mode

The parameter PAO3 (response level setting) is related to the response of the whole servo system. As the response
level setting is increased, the traceability and settling time for a command decreases, but a too high response level
setting would generate vibration. Therefore, keep setting until the optimum response is obtained within the range without
vibration.

If the response level setting which user desired would cause machine resonance, the machine resonance
suppression filter (PB01, PB02, PB21, PB22) and the resonance suppression low-pass filter (PB03) could be employed
to suppress machine resonance. Suppressing machine resonance may allow the response level setting to be higher.
Refer to section 6.3.6 for more detail about suppressing machine resonance.
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Parameter PAO3

Respofise setting

Response level U SpEET (e Response level L Szl e
: Machine rigidity response . Machine rigidity response
setting setting
frequency (Hz) frequency (Hz)
1 10.0 17 67.1
2 Low 11.3 18 Middle 75.6
3 12.7 19 85.2
4 14.3 20 95.9
5 16.1 21 108.0
6 18.1 22 121.7
7 20.4 23 137.1
8 23.0 24 154.4
9 25.9 25 173.9
10 29.2 26 195.9
11 32.9 27 220.6
12 37.0 28 248.5
13 41.7 29 279.9
14 47.0 30 315.3
15 Middle 52.9 31 High 355.1
16 59.6 32 400.0

*  For the response level setting, it is recommended to use the level value from low response to high response

gradually. It is probable to make resonance if the initial value is too high.

* The applicable ratio of load inertia to motor shaft is a reference. The actual range would vary with the different

mechanical systems.

5.3.3 Manual gain tuning mode

The manual gain tuning mode is executed as the result of auto-gain tuning function is not suitable for the user’'s demand.

Adjustment of manual mode

For the applications of position control or speed control, the bandwidth is highly related with themachinery rigidity
and environment. For machine tools which the high precision required, a high Bandwidth system response is necessary.
However, a high response level setting could cause the machine resonance easily. Therefore, a high rigidity machine

should be used for occasions that require a high response to avoid machine resonance.

If users have no idea about the permissible response of the machine, they should adopt a smaller gain value at first
and then gradually increase the gain values until machine resonance occurred. Then users could reduce the gain values

accordingly. Reference parameter values for users to adjustare listed in the following table:

Name Abbr. Sign [Setting range Unit el Coniel
value mode
Resonance suppression low-pass filter NLP PB03 0~10000 0.1ms 10 ALL
Position feed-forward gain value FFC PB05 0~200 % 0 Pt~ Pr
The ratio of load inertia to motor shaft GD1 PBO06 0~1200 0.1 time 70 ALL
Position loop gain PG1 PBO7 4~1024 rad/s 45 Pt~ Pr
Speed loop gain VG1 PB08 40~9000 rad/s 183 ALL
Speed integral gain VIC PB09 1~1000 ms 34 ALL
Speed feed-forward gain VFG PB10 0~200 % 0 ST
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» Position loop gain (PG1)
This parameter determines the response level of the position loop. Increasing PG1 improves traceability, settling time
and position error to a position command but a too high value will make overshooting or vibration to occur. lts formula
is as follows:
PG1 setting value < (VG1 setting value)/(1+ratio of load inertial to motor shaft)x1/4
PG1 setting value = speed loop bandwidthx1/4

» Speed loop gain(VG1)
This parameter determines the response level of the speed loop. Increasing VG1 improves traceability to a speed
command but a too high value will make machine resonance. The Speed loop gain is usually 4~6 times bigger than
the position loop gain. As the position loop gain is greater than the speed loop gain, machine resonance or overshoot
would be occurred easily.
Its formula is as follows:

Speed loop response _ Speed loop gain setting

frequency(Hz) (1+ratio of load inertia moment to servo motor inertia moment) x2x

» Speed integral gain (VIC)
This parameter is to eliminate stationary deviation against a command. The smaller it is, the better capability for the
drive to eliminate stationary deviation. However, the machine with a large load inertia ratio or any vibration causing,
the small value would cause the vibration easily.

Refer to the following formula as setting value.

. " 3000 to 5000
Speed integral compensation >

setting(ms) ~ Speed loop gain setting / {1+ ratio of load inertia moment to
servo motor inertia moment setting x 0.1)

» Resonance suppression low-pass filter (NLP)
The larger the load inertia ratio is, the lower the system bandwidth is. To keep a relatively high bandwidth, a higher
gain value may be required. Also the probability of resonance for the same machine would be increased. Thus the
resonance suppression low-pass filter could be applied to eliminate the resonance. The higher setting value affords
a better improvement about high frequency noises. Also a too large value could probably cause the entire system to
be instable. It is because the higher setting value cause a larger phase lag of the servo drive. Refer to the following
formula as setting value.

Setting value of VG111 x 10

Filter frequency (Hz )=
quency () 27 x(1+ Setting value of GDJ x0.1)

» Position feed-forward gain (FFC)
To reduce the position error and position settling time, but if the value is set too large, a sudden acceleration or
deceleration may cause overshoots. Also, a too large electronic gear ratio would cause noises

» Speed feed-forward gain(VFG)

To set the proper gain value would reduce the tracking time of speed command. Also, a too big value would cause
overshoots during the sudden acceleration/deceleration command.
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5.4 Parameter setting and operation for position control mode
(1) Power on
To switch off the SON signal of DI after the servo drive has turned on. The panel of the drive would show “Servo

motor rotation speed”2 second latter.

(2) Test operation
Confirm the state of the servo motor with the JOG test.

(3) Parameter setting
After wiring for position control, the following parameters should be set for this operation.

Parameter Name Setting Value Description
PAO1(Note1) Control mode option ooo0 Position control mode
PAO02(Note2) Gain tuning mode option 0002 Auto-gain tuning mode 1

PAO3 Response level setting 0012 Middle rigidity
PAOG Numerator of thg electronic 1 Set the numerator as 1
gear ratio
PAQO7 Denominator of thg electronic 1 Set the denominator as 1
gear ratio
PA13 Pulse command option Please refer to section 8.3 for details.
PD15(Note 1) Digital input filter time option ooo2 | Filter time constant is 4ms

Note 1:The modification of this parameter would be valid by power off once and power on again.
Note 2:This parameter cannot be set when SON-SG is open circuit.

(4) Servo on
Please operate SERVO ON as following procedure.
(a) Turn on the control power of the servo drive.
(b) Turn on the SON signal (SON-SG short circuit).
When the SON is activated, the drive is ready to run. The servo motor would immediatelybemagnetized and switched
to the”SERVO LOCK” state.

(5) Forward/reverse rotation pulse train
At first make the servo motor run at a low speed and confirm the operation and rotary direction of the motor. If the
pulse train commands are open collector type, PP and NP are used as input terminal. When the line drive signals
applied, please use the PP- PG or NP-NG wiring. Use auto-gain tuning function or manually input the controller
parameter and avoid the machine resonance. To adjust the PAQ3 to obtain the optimum speed response.

(6) Home return
Before this function being performed, check if there is the proper rotary direction and origin. Searching home could be
executed if necessary.

(7) Stop
Take one of the following steps to stop running the motor.

(a) SON signal off:
The shaft of servo motor is become rotatable.
(a) Alarm has occurred :
The dynamic brake works and the servo motor suddenly stop running. EMG signal OFF
The same actions as above but the ALM message is displayed.
(a) LSP,LSN signal OFF
LSP on is rotatable in CCW. LSN on is rotatable in CW. If it is off, the dynamic brake works.
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5.5 Parameter setting and operation for speed control mode
(1) Power on
To switch off the SON signal of DI after the servo drive has turned on. The panel of the drive would show“Servo motor

rotation speed”2 second latter

(2) Test operation
Check if the state of the servo motor normal or not with the JOG test.

(3) Parameter setting
After wiring for speed control, the following parameters should be set for this operation.

Parameter Name Setting value Description

PAO1(Note 1) Control mode option ooo2 Speed control mode
PC05 Inner speed command 1 1000 Set as 1000rpm
PCO06 Inner speed command 2 1500 Set as 1500rpm
PCO7 Inner speed command 3 2000 Set as 2000rpm
PCO1 Acceleration time constant 1000 Set as 1000ms
PC02 Deceleration time constant 500 Set as 500ms
PC03 S-curve acceleration/deceleration pattern 0 Disabled

PD15(Note 1) Digital input filter time option ooo2 Filter time constant is 4ms

Note1 :The modification of this parameter would be valid by power off once and power on again.

(4) Servo on
Please operate SERVO ON as following procedure.
(a) Turn on the control power of the servo drive.
(b) Turn on the SON signal (SON-SG short circuit).
When the SON is activated, the drive is ready to run. The servo motor would immediately be magnetized and
switched to the’SERVO LOCK” state.

(5) Start
Choose the speed command with the SP1 and SP2 signals. Options are listed as below
S (Note) External input signal = Sryed GRS
0 0 Speed analog command (VC)
0 1 Inner speed command1(PC 05)
1 0 Inner speed command2(PC 06)
1 1 Inner speed command3(PC 07)

After speed selection, the rotary direction is decided with the ST1 and ST2 signals. Options are listed as below.

Note
ExterneSI inpu)t signal e EE IS
Speed analog
ST2 ST1 command (VC)
+polarity
0 0 Stop (Servo lock)
0 1 CCW
1 0 CW
1 1 Stop (Servo lock)
Note:OFF (SG is open circuit.) 1:ON (SG is short circuit.)

At first make the servo motor run at a low speed and check if the sequence correct or not. With the status display, user
could check the motor speed, cumulative pulses of command, effective load ratio, etc. Use auto-gain tuning function or
manually input the controller parameters and avoid the machine resonance. To adjust the PAO3 to obtain the optimum
speed response.

(6) Stop
Take one of the following steps to stop running the motor.

(a)SON signal off :
The shaft of servo motor is become rotatable.

(b)Alarm has occurred :
The dynamic brake works and the servo motor suddenly stop running.
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(c)EMG OFF
The same actions as above but the ALM message is displayed

(d)LSP/LSN signal off :
LSP on is rotatable in CCW. LSN on is rotatable in CW. If it is off, the dynamic brake works.

(f)If ST1 and ST2 are both on or both off, the motor would decelerate to stop.

5.6 Parameter setting and operation for torque control mode

(1) Power on

To switch off the SON signal of DI after the servo drive has turned on. The panel of the drive would show“U (Torque

command voltage)’2 second latter.

(2) Test operation
Confirm the state of the servo motor with the JOG test.

(3) Parameter setting
After wiring for torque control, the following parameters should be set for this operation.

Parameter Name Setting Parameter
PA 01(Note1) Control mode option ooo4 Torque control mode
PC 05 Inner speed limit 1 1000 Set as 1000rpm
PC 06 Inner speed limit 2 1500 Set as 1500rpm
PC 07 Inner speed limit 3 2000 Set as 2000rpm
PC 01 Acceleration time constant 1000 Set as 1000ms
PC 02 Deceleration time constant 500 Set as 500ms
PC 03 S-curve acceleration/deceleration pattern 0 Disabled
PD15 Digital input filter time option ooo2 Filter time constant is 4ms
PA 05 Inner torque limit 1 50 50% of maximum torque as a limit
(4)Servo on

Please operate SERVO ON as following procedure.
(a)Turn on the control power of the servo drive.
(b)Turn on the SON signal (SON-SG short circuit).

When the SON is activated, the drive is ready to run. The servo motor would not be magnetized and the shaft is

rotatable.

(5) Start

Choose the speed limit with the SP1 and SP2 signals. The motor runs in CCW as the RS1 activated. The motor runs
in CW as the RS2 activated. At first to run the servo motor at a low speed to check if the sequence correct or not. If
the sequence is unexpected, check whether the input signal is proper.

(6) Stop

Take one of the following steps to stop running the motor.

(a)SON signal off
The shaft of servo motor is become rotatable.

(b)Alarm has occurred

The dynamic brake works and the servo motor suddenly stop running.

(c)EMG OFF

The same actions as above but the ALM message is displayed.

(d)LSP/LSN signal off:
RS1 on is rotatable in CCW. RS2 on is rotatable in CW. If it is off, the dynamic brake works.
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6. Control function

6.1 Control mode option
The are 4 basic operation modes for Shihlin servo drive: position control with terminals input, position control with inner
registers, speed control, torque control. The drive could be operated in single mode or hybrid mode. All operation modes

are described as below.

S hihlin soH series Manual

. PA 01 o
Mode Sign Setting Description
Position control The drive receives the command to run the motor to approach the
S Pt | 0000 |goal. The command is received via the terminals and is in the form

(terminal input) .
(7)) of pulse trains
=1 Position control The drive receives the command to run the motor to approach the
Qe (inner register) Pr | 0010 [goal. The command source is the inner register (63 sets of register)
@ 9 which could be assigned by DI signals.
3 The drive runs the motor to the target speed. The command source
g Speed control S 0002 |which is an analog voltage or the inner register (7 sets of register)
o could be switched by DI signals.

The drive receives the command to run the motor to generate the
Torque control T 0004 ; .
desired torque. The command source is the analog voltage.

Position control (terminal Pt-S | 0001 |PYS is switched mutually via the DI (LOP) signal.

input)- speed
I Position control (terminals | o | 4505 |pyT is switched mutually via the DI (LOP) signal.
S |input))- torque
a |Position control Pr-S| 0011 |Pr/S is switched mutually via the DI (LOP) signal.
g (inner register))- speed
& |Position control (inner Pr-T | 0015 |Pr/Tis switched mutually via the DI (LOP) signal.

register))- torque

Speed - torque control S-T | 0003 [S/T is switched mutually via the DI (LOP) signal.

*  The modification of PAO1 would be valid by power off once and power on again.

6.2 Torque control mode

Torque control mode is often applied for such occasions: winding machines, printing press, injection molding
machines, etc. The torque command is analog voltage signals which control the output torque of the servo motor by
external voltage. The basic torque control blocks are shown as below.

Speed limit
PC 05 ~PC 12

Analog
command

I_‘

Max torgque output
of analog command
PC 13

_ Torgue command
filter time constant
PA 01 PC 04

Torque command offset
PC 27

-

Select the model option to torque mode. The input command for torque control is an analog £10V voltage. After A/D
process, torque output command and torque command offset process, the expected torque and speed will be output.

6.2.1 Output proportion of maximum torque analog command
Output proportion is the relationship between the applied voltage of the torque analog command and the torque

generated by the servo motor.

Name Sign Setting range Unit Initial value Control mode
Torque generated
of maximum analog PC 13 0~2000 % 100 Pt-Pr-S-~T
command

If the setting value of PC13 is 100%, the 100% rated torque of servo motor would be generated when the applied
voltage of torque command is 10V. If the applied voltage of torque command is 5V, the generated torque would be the
50% rated torque. The conversion is listed as follows.

The generated torque (%) = applied voltage of torque command/10* the setting value of PC13
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Torgue command (%)

300%: —

200%

6.2.2 Torque analog command offset
When the torque analog command input is OV, there may be still an offset voltage which will cause a slow motor
rotation. In such case, the user could use the parameter PC27 to correct the bias voltage.The parameter description is as

|
5V 1

- -200%

|
o

| .q00% Applied voltage (V)

Slope is set by parameter PC13

follows.
Name Sign Setting range Unit Initial value Control mode
Torque analog PC 27 -8000~8000 mvV 0 S T
command offset
Before offset voltage comection
Torque command (%) l

6.2.3 Torque analog command smoothing
By setting the filter time constant of torque analog command, the user could run the servo motor smoothly in
response to a sudden torque command. The parameter description is as follows.

Applied voltage (V)

Offset voltage is set by parameter PC27

After offset voltage correction
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6.2.4 Torque limit of torque control mode
The parameter PA05 and PC25 are used to limit the generated torque of the servo motor when the torque control
mode is performed. The description is as follows.

S hihlin soH series Manual

Name Abbr. Sign Setting range Unit Initial value Control mode
Inner torque limit 1 TL1 PA 05 0~100 % 100 Pt-Pr~S-T
Inner torque limit 2 TL2 PC 25 0~100 % 100 Pt-Pr~S-~T
The TL1 signal function of CN1 is also described again as follows.
Name Abbr. Description Control mode

Inner torque limit option

TLA1

When this signal is applied, make the PD02 ~ PD09 or PD21 ~
PD24 usable at first. Open TL1-SG to make inner torque limit 2 valid
(PC25).

Pt-Pr-S-T

Users can use the internal torque limiting (TL1) and select internal torque limit 2 (PC 25) to set the parameter
PD02~PD09 or PD21~PD2. There are two different results which are chosen by the switch status of DI.

(Note) DI signal status

TL1

The valid value of torque limit

0

The setting value of PA05

1

If the PC25 is greater than the PAO5, the PAO5 is valid.
If the PC25 is less than the PAO5, the PC25 is valid.

Note: 0:OFF(SG is open-circuit)) 1:ON (SG is short-circuit)

6.2.5 Speed limit of torque control mode

Under the torque control mode, the various speed limits could be applied by the SP1, SP2, SP3 and the external analog

signal. There are 8 combinations which are listed below for user to choose.

(Note)
Dl status | Valid option | DI signal status Speed limit Limit range Related parameter
SP2 SP1

. i VCM 0 0 Speed analog limit( (VC) +10V PC 12
Sp?d'gf;r::{f‘“d sci 0 1 Inner speed limit1 ~4500 ~ 4500 PC 05
value) SC2 1 0 Inner speed limit2 -4500 ~ 4500 PC 06
SC3 1 1 Inner speed limit3 -4500 ~ 4500 PC 07

DI status | Valid option | SP3 |SP2 | SP1 Speed limit Limit range Related parameter
VCM 0 0 0 Speed analog limit( (VC) +10V PC 12
SC1 0 0 1 Inner speed limit1 -4500 ~ 4500 PC 05
SC2 0 1 0 Inner speed limit2 -4500 ~ 4500 PC 06
SP3 is valid SC3 0 1 1 Inner speed limit3 -4500 ~ 4500 PC 07
SC4 1 0 0 Inner speed limit4 -4500 ~ 4500 PC 08
SC5 1 0 1 Inner speed limit5 -4500 ~ 4500 PC 09
SC6 1 1 0 Inner speed limit6 -4500 ~ 4500 PC 10
SC7 1 1 1 Inner speed limit7 -4500 ~ 4500 PC 11

Note: 0:OFF (SG is open-circuit)

1:

ON (SG is short-circuit)

*  When the external speed analog limit is applied, check the initial 0 voltage and PC12 value which are not
permissible to exceed the motor rated speed otherwise damages would be caused.
+  To make the SP3 of DI valid by setting PD02 to PDO9 if the option SC4 to SC7 are used.

The parameters related to the function of inner speed limit are described below.

Name Sign Setting range Unit Initial value Control mode
Inner speed limit 1 PC 05 0 ~ instant permissible speed rpm 100 T
Inner speed limit 2 PC 06 0 ~ instant permissible speed rpm 500 T
Inner speed limit 3 PC 07 0 ~ instant permissible speed rpm 1000 T
Inner speed limit 4 PC 08 0 ~ instant permissible speed rpm 200 T
Inner speed limit 5 PC 09 0 ~ instant permissible speed rpm 300 T
Inner speed limit 6 PC 10 0 ~ instant permissible speed rpm 500 T
Inner speed limit 7 PC 11 0 ~ instant permissible speed rpm 800 T
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6.3 Speed control mode

Speed control is often applied for occasions where is CNC machine, drilling machine, etc. The command source is
analog signal or inner register. The analog signal is the external voltage signal. The inner command could be performed
by the following 2 ways: (1) Use the inner registers (PC05 to PC11) to set the various commands then switch SP1, SP2,
and SP3 to change the demand speed. (2)Use the communication software to modify the value of speed command
register.

To avoid the discontinuity, the drives afford users the smooth S-pattern running in purpose of motor smooth
operation when users switch to different speeds. In fully closed-loop system, this device uses gain and cumulative
integration type (PI) controller. There are 2 control modes (manual and automatic) available.

The manual mode enables users to set all related parameters while the automatic functions were off. The automatic
mode provides an estimation of load inertia ratio and parameters adjusted function to be initial value. In addition, a simple
mode is designed to provide users a robust control which could instantaneously suppress external load interference.
Simple operation pattern can suppress external load interference and body resonance and tolerant load inertia variation
in real-time. The basic speed control blocks are shown as below.

Inner register
speed command || SPatternsmooth | ol I
PC 05 ~ PC 11 PC 01~PC 03 SP1~5P3 Signal
‘ Speed output of
Analog D max analog command| |Mode selection]_ul e ereommend,
command - 1] PC 12 | v 0 Pa 01 1
S-pattem smoaoth PE 2
] PC 01~PC 03
|Speed command offset |
i PC26 |
Speed limit
PCOS~PC12
. Max torgue output s 5 | Torque command
Analog AD L »lof analog command ode oplion| | fiter time constont
Commﬂnd_: PC 13 :PA | PC 04
. Torque command offset -
PC 27

The above part of the graphic is internal speed command which with size of speed command written by users could
switch by the digital input terminal DI. While the bottom part of the graph is external analog inputs + 10V voltage. After A/
D processing, calculate command output which user set (proportional) and voltage offset output.

The S-pattern smooth process and speed filter are recommended to suppress the discontinuity

6.3.1 Selection of speed command
Shihlin servo have two types of speed command , one is setting 7 speed command by internal parameters; the

other is external inputs + 10V analog voltage commands,There are 8 combinations which are listed below for user to
choose.

DI status Valid (Note) DI signal status Speed command Setting range Related
option parameter
SP2 SP1
o . VCM 0 0 Speed Analog Command +10V PC 12
SP3 is invalid (VC)
(default SC1 0 1 Inner speed command 1 -4500 ~ 4500 PC 05
value) SC2 1 Inner speed command 2 -4500 ~ 4500 PC 06
SC3 1 1 Inner speed command 3 -4500 ~ 4500 PC 07
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Va! o SP3 SP2 SP1 Speed command Setting range REIEEe
option parameter
VCM 0 0 0 Speed A”?'\j’g)%mma”d +10V PC 12
SC1 0 0 1 Inner speed command 1 -4500 ~ 4500 PC 05
SP3 is valid SC2 0 1 0 Inner speed command 2 -4500 ~ 4500 PC 06
SC3 0 1 1 Inner speed command 3 -4500 ~ 4500 PC 07
SC4 1 0 0 Inner speed command 4 -4500 ~ 4500 PC 08
SC5 1 0 1 Inner speed command 5 -4500 ~ 4500 PC 09
SC6 1 1 0 Inner speed command 6 -4500 ~ 4500 PC 10
SC7 1 1 1 Inner speed command 7 -4500 ~ 4500 PC 11

Note 0:OFF (SG is open-circuit)  1:ON (SG is short-circuit)
*  When the external speed analog limit is applied, check the initial O voltage and PC12 value which are not
permissible to exceed the motor rated speed otherwise damages would be caused.
*  To make the SP3 valid by setting PD02 ~ PD09 or PD21~PD24 if the option SC4 to SC7 are used.

6.3.2 Output speed of maximum speed analog command

The relationship between the applied voltage of the speed analog command and the output speed is described below:

Name Sign [ Setting range | Unit | Initial value | Control mode
Output speed of maximum analog voltage command PC 12 0 ~30000 rpm 3000 ST

This value decides the output speed while the maximum permissible voltage is applied. If the PC12 is 3000, the
motor would rotate at 3000rpm when the applied voltage of speed command is 10V.If the applied voltage of speed
command is 5V, the rotary speed would be 1500rpm. The conversion is listed as follows.

The output speed [rpm] = the setting value of PC12* applied voltage of speed command/10

Max output speed (rpm)
3000rpm

2000rpm——

1000mpm——

0w 5 I
" |
e 5V 1ov

| o00pm  Applied voltage (v)

T 2000m o ope s set by parameter PC12

=3000rpm

6.3.3 Speed analog command smoothing

If the speed command changed violently, vibration or noise or even overshoot may be occurred by the motor.
Users could use related parameters for smoothing process to suppress those needless impacts. The acceleration time
constant could be used to adjust the slope of speed pattern from static state to the speed command set by the user.
The deceleration time constant could be used to adjust the slope from the rotary state to the static state. The S-pattern
acceleration/deceleration time constant could be used to adjust the stability when starting or stopping the motor.

Name Abbr. Sign Setting Unit Initial Control
range value mode
Acceleration time constant [mS] STA PC 01 0~20000 ms 200 ST
Deceleration time constant [mS] STB PC 02 0~20000 ms 200 S T
S-pattern acc./dec. time constant [mS] STC PC 03 0~10000 ms 0 Pr-S-T
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The 3 parameters will be described in detail as follows.
Acceleration time constant :

This parameter is the time spent for the motor from 0 rpm to the rated speed and it is defined as “acceleration time
constant”. For example, if the rated speed of the servo motor is 3000 rpm and this parameter is set as 3000 (3s). In such
case, the motor accelerating from 0 rpm to 3000 rpm would take 3 seconds. When the speed command is set at 1000
rpm, the motor take 1 second to accelerate from 0 rpm to 1000 rpm.

Deceleration time constant :

The time spent for the motor to decelerate from the rated speed to 0 rpm is called “deceleration time constant”. For
example, if the current speed of the servo motor is 3000 rpm and this parameter is set as 3000 (3s). In such case, the
motor decelerating from 3000 rpm to 0 rpm would take 3 second. When the running speed is 1000 rpm, the motor take 1
second to decelerate from 1000 rpm to O rpm.

spfe"j If the speed command is less than te related speed. the fime spend to
accelerate or decelerate would be shorter thon the value of 3TA or STB.

Roted speed |

« Time

STA STE

S-pattern acc./dec. time constant :

The method of S-pattern acceleration/deceleration time constants is to employ a three-step curve during the
acceleration or deceleration process in order to soothe the vibration during starting or stopping the motor. Setting an
appropriate STC could improve the stability of the motor during startup and stop. The initial S-pattern acceleration/
deceleration constants are set as 0 second. Users are recommended to enable this function when the speed control
mode is performed.

F
=
a
3

»  Protection during acceleration/deceleration is occupied in the speed control mode.
* STA, STB, STC could be set independently. Even if STC is “0”, a trapezoidal-pattern is provided.
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Low-pass filter smooth time constant :

Name Abbr. Sign Setting range Unit Initial value |Control mode
Speed_ low-pass filter smooth SELT PB 18 0~1000 ms 0 ST
time constant[mS]
Torgue

SFLT t
A larger parameter value would soothe the speed command more obviously. However, the response would slow down as

well. If it is set as zero, this function is disabled.

6.3.4 Torque limit of speed control mode

When this mode is applied, there are two major parameters: PA05 and PC25 which are related to the torque limit
function. They are explained in the following table.

Name Abbr. Sign Setting range Unit Initial value Control mode
Inner torque limit 1 TLA1 PA 05 0~100 % 100 Pt-Pr~S-T
Inner torque limit 2 TL2 PC 25 0~100 % 100 Pt-Pr~S-T
Here are 3 pin functions of CN1: 1 analog voltage input and 2 DI inputs which are described below:
Pin/Signal name Abbr. Description Control mode

This signal is valid by the setting of PD02~PD09 or PD21~PD24 to make
TL enable. As TLA is valid, the torque output would be limited. When
TLA is connected o the positive polarity of the power source, a maximum
torque will be generated at +10V.

Set the PD02~PD09 or PD21~PD24 parameter to enable this signal. As
Torque limit option TL |TL-SG is open circuit, the inner torque limit 1(PA0S) is valid. In case of Pt-Pr-S
short circuit, the torque analog limitation (TLA) effective.

Set the PD02~PD09 or PD21~PD24 parameter to enable this signal. As
TL1-SG is short circuit, the Inner torque limit 2(PC25) effective.

Torque analog limit | TLA Pt-Pr-S

Inner torque limit option| TL1 Pt-Pr-S-T

Use the internal torque limit selection (TL1) to set parameter PD02 ~ PD09, than the internal torque limit 2 (PC 25)
can be selected. There are 4 combinations which are decided by the signal state of TL and TL1.The torque limit value (TL),
internal torque limit selection (TL1) and torque limit analog (TLA) restrictions in the following table for selection:

(Note) DI signal status . .
LT O The valid value of torque limit
0 0 The setting value of PA05
0 1 If TLA is less than PAO5, then TLA is valid. If TLA is greater than PAO5 then PAOS5 is valid.
1 0 If PC25 is less than PA0O5, then PC25 is valid. If PC25 is greater than PAO5, then PAO5 is valid.
1 1 If PC25 is less than TLA, then PC25 is valid. If PC25 is greater than TLA, then TLA is valid.

Note 0: OFF(TL1-SG or TL-SG is open-circuit) ,1:0ON (TL1-SG or TL-SG is short-circuit)

If the generated torque suits the value of PAO5 or PC25 or torque analog limit, the TLC of DO signal becomes conductive
with SG.

Pin/Signal name Abbr. Description Control mode
TLC-SG is conductive as the generated torque reaches the inner
Torque limiting control | TLC [torque limit 1(PAO05), or the torque analog limit (TLA).TLC-SG is Pt-Pr ~S
isolated when SERVO ON (SON) is off.
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6.3.5 Adjustment of speed loop gain

There are some parameters related to inner speed control loop for users to adjust. Set the value of the PA02 to use
the auto-gain tuning function or manual-gain tuning function. If auto-gain tuning function is performed, the load inertia
ratio would be approximated continuously and the control gain value would be set automatically. If manual-gain gain
tuning is performed, users have to enter the proper value of the load inertia ratio and control gain value. At this time,
all automatic or auxiliary functions about inner speed control loop would be disabled. The block diagram of inner speed
control loop is presented as follows:

Feed forward control

K, : Speed feed-forward gain(PB10]

K, : Speed loop gain (PB08)

Speed controlier K, : Speed integral gain (PB09)

Speed feedback
Parameters and settings related of this mode are presented below.
Name Abbr. Sign Setting range Unit Initial value Control mode
Gain tuning mode option ATUM | PA02 0000h~0003h - 0002h Pt-Pr-S-T
Auto-tuning response level setting | ATUL | PAO3 1~32 - 10 Pt-Pr-S-T
Speed loop gain VG1 PB08 40~9000 rad/s 183 Pt -Pr-S
Speed integral gain VIC PB 09 1~1000 ms 34 Pt~Pr-S
Speed feed-forward gain VFG | PB10 0~200 % 0 S

Auto-gain tuning mode :
The drive would tune the optimum gains during the acceleration/deceleration route. Refer to section 5.3.2 for further

details.

Manual-gain tuning mode :
When the PA02 value is 0000 or 0001, the effective parameters are: speed loop gain (PB08), speed integral gain

(PB09) and speed feed-forward gain (PB10). When PAQ2 is set as 0001, the servo drive would automatically enable an
interference compensator. This function could reduce torque ripple, overshoot and speed ripple. It is suitable for systems
with load changed violently. Besides, users should avoid applying this compensator on the system which the ratio of load
inertia to motor shaft is greater than 10 times. If necessary, the related parameters should be adjusted according to the

various cases. The schematic diagram is as follows.
With compensator

|
¥
mthout compensator

|
External load works |
S

RPM

Torque(%)

Parameters for manual-gain tuning mode
Speed loop gain :

Increasing this parameter would improve the bandwidth of speed control loop, but a too large value would cause
the mechanism vibration. Therefore, it is recommended to operate the auto-gain tuning mode to approximate proper
values at first. If the value could not satisfy the requirement, to increase this value gradually until the mechanism vibration
occurred.

Speed integral gainn :

Decreasing this parameter would improve the low-frequency rigidity of speed control loop and reduce the speed
stability errors. On the other hand, a too small value would cause the phase delay to make an instable system.

Speed feed-forward gainn :

The speed feed-forward gain could reduce the phase lag errors, and increase the traceability. If the setting value
is near 100, the dynamic tracking error would be very small and the pre-compensation will be the most completed. If
the setting value is too low, the improvement would not obvious. But a too high value would cause the system vibration
easily.
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6.3.6 Resonance suppression filter

(1)Auto high frequency resonance suppression function :

When the mechanism with low rigidity generates resonance by reason of the large bandwidth or the large rigidity
setting value of the servo drive. If the mechanism factors could not be adjusted, Shihlin servo drive provides 3 resonance
filter frequencies and 1 resonance suppression low-pass filter for users to make adjustment. Some parameters related to
resonance suppression filter are introduced below.

Name Abbr. | Sign | Setting range | Unit |Initial value| Control mode
Auto resonance suppression mode ANCF | PB27 0~2 - 1 Pt-Pr~S-T
Auto resonance detection level ANCL | PB28 1~300 % 50 Pt-Pr-S-T
Machine resonance suppression filter (1) NHF1 | PBO1 50~4000 Hz 1000 Pt-Pr~S-T
Machine resonance suppression attenuation (1)| NHD1 | PB02 0~32 dB 0 Pt-Pr~S-T
Machine resonance suppression filter (2) NHF2 | PB21 10~4000 Hz 1000 Pt-Pr~S-T
Machine resonance suppression attenuation (2)| NHD2 | PB22 0~32 dB 0 Pt-Pr-S-T
Machine resonance suppression filter (3) NHF3 | PB25 10~4000 Hz 1000 Pt-Pr~S-T
Machine resonance suppression attenuation (3)] NHD3 | PB26 0~32 dB 0 Pt-Pr-S-T
Resonance suppression low-pass filter NLP | PB03 0~10000 0.1ms 10 Pt-Pr~S-T

» Manual suppression method :

There are three sets of auto resonance suppression filter provided by SDH drive which one is PB01 and PB02, the
second one is PB21 and PB22 and the third one is PB25 and PB26; And there are also one set of low pass auto reso-
nance suppression filter which is PB03. PB01 + PB21 - PB25 are suppression frequencies; PB02 - PB22 - PB26 are
suppression attenuation rates and PB03 is time constant.

If resonance frequency of machine is known, users can set the frequency of filter and increase the attenuation rate
step by step in order to have no resonance (Note 2) or slowly increasing low-pass filter time constant (reduce bandwidth
of the low-pass filter) to have no resonance, but this will reduce the bandwidth of the system.

» Auto suppression method :

There are two sets of auto resonance suppression filter provided by SDH drive which one is PB01 and PB02, the
second one is PB21 and PB22; PB01 - PB21 are suppression frequencies; PB02 - PB22 are suppression attenuation
rates.

When resonance occurs, users who do not know resonance frequency can set PB27 to be 1 or 2 to operate the
auto resonance suppression. The drive will detect resonant frequency and attenuation rate automatically, and then set
detected result in the first filter and the second filter (Note 1).

If PB27 is set to 1, PB27 will automatically set back to 0 after finishing detecting; if PB27 is set to 2, it will continue
to detect the resonance and suppression. Please refer to the following table for the parameter flow of PB27.

When PB27 is set to 1 or 2 and the resonance still persists, please check if the value of PB02 or PB22 is 32, if one
of it is 32 that mean this resonance could not be suppressed by filter efficiency. Please reduce system bandwidth and
estimate again in such case. If the value is less than 32 and bigger than 0 means the resonant frequency have been
detected in auto detection mode but probably the attenuation is not enough to let have no resonance (Note 1). Users
can increase attenuation rate (Note 2) in such case. If the PB02 or PB22 is 0 means there is no resonance frequency be
detected, it is possible from the detecting level (PB28) is too high. It is recommended to reduce the detecting level and
set PB27 to be 1 or 2 to detect again. Please see the chart below for auto resonance suppression flow.

Note 1. Drive will detect the most suitable not the best attenuation rate to ensure stability of the system
Note 2. Note that when adjust the attenuation rate manually, the setting value is too large may cause system

instability.
PB27 Parameter flowchart
PB27 Current value| PB27 Desired value Function

0 1 Clear the setting value of PB01~02, 21~22 and enable auto resonance
suppression function.

0 5 Clear the.setting \{alue of PBO1~02, 21~22 and enable auto resonance
suppression function continuously.

y 0 Save the setting value of PB01~02, 21~22 and disable auto resonance
suppression function.

1 1 Clear the setting value of PB01~02, 21~22 and enable auto resonance
suppression function.

1 > Do not clear the setting value of PB01~02, 21~22 and enable auto resonance
suppression function continuously.

5 0 Save the setting value of PB01~02, 21~22 and disable auto resonance
suppression function.

5 1 Clear the setting value of PB01~02, 21~22 and enable auto resonance
suppression function.

2 > Do not clear the setting value of PB01~02, 21~22 and enable auto resonance
suppression function continuously.

78



Chapter 6.

( Stroke J

1|r= A A

Check i the
resonant requency
oStturted?

No

Set PB27 a5 1

Decrease the Decreass the
response, detecting level,

Execule vibrolion
SUppression
conirol turing. A A
[Porameter Mo, PR2T
furns 1o 0,

INCreose the
value of PE22 - PERM.

G5 vibration
wiplaco
andidavics baa

(2)Auto low frequency resonance suppression function :

When the command changes instantly due to lack of rigidity makes the transmission side and the load side of
the motor cannot be synchronized will cause mechanical vibration, influence position accurate and defect-free rate for
product. This phenomenon would usually be improved by reducing bandwidth of system, but it will lose the response. In
order to do resonance suppression without reducing the bandwidth, the SDH servo drive provides the method of "Auto
low frequency resonance suppression function" which parameters, setting range and the initial values are shown in the
following table.

And provides two low-frequency filter, users can operate manual or auto resonance suppression according to their
needs.

Name Abbr. | Sign |Setting range| Unit |Initial value| Control mode
Auto low frequency resonance suppression mode AVSM | PB29 0~1 - 0 Pt~ Pr
Low frequency resonance detection level VCL |PB30 1~8000 pulse 50 Pt~ Pr
Low frequency resonance suppression frequency (1) [ VSF1 | PB31 1~3000 0.1Hz 100 Pt - Pr
Low frequency resonance suppression gain (1) VSG1 | PB32 0~15 - 0 Pt~ Pr
Low frequency resonance suppression frequency (2) [ VSF2 | PB33 1~3000 [0.1Hz 100 Pt~ Pr
Low frequency resonance suppression gain(2) VSG2 | PB34 0~15 - 0 Pt - Pr

» Manual suppression method :

There are two sets of auto resonance suppression filter for users to set manually which one is PB31 and PB32, the
second one is PB33 and PB34; PB31 ~ PB33 are suppression frequencies; PB32 - PB34 are suppression gain.

If resonance frequency of machine is known, users can set the frequency of filter at PB31 - PB33 and set PB32 -
PB34 to ‘1’ where ‘1’ means start to open suppression function and ‘0’ means close suppression function.

Increase the gain value to enhance the response. (Note 1)

Increase the attenuation rate step by step in order to have no resonance (Note 2) or slowly increasing low-pass
filter time constant (reduce bandwidth of the low-pass filter) to have no resonance, but this will reduce the bandwidth of

the system.
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» Auto suppression method :

There are two sets of auto resonance suppression filter for users to operate auto low frequency resonant sup-
pression which one is PB31 and PB32, the second one is PB33 and PB34; PB21 - PB25 are suppression frequencies;
PB22 - PB26 are suppression attenuation rates.

When resonance occurs, users who do not know resonance frequency can set PB29 to be 1 to operate the auto
resonance suppression. The drive will detect resonant frequency and attenuation rate automatically, then set detected
result in PB31 ~ PB33 and set 1 to PB32 - PB34 to start suppression function.

PB29 will automatically set back to 0 after finishing detecting; Please refer to the following table for the parameter
flow of PB29.

When PB29 is set to 1 and the resonance still persists, please check if the value of PB32 or PB34 is 0, if one of it is
0 that means this resonance could not be suppressed by filter efficiency. Please reduce attenuation rate (Note 2) in such
case. If the PB32 or PB34 is not 0 means resonance frequency detecting is faulty, it is possible from the detecting level
(PB28) is too low. It is recommended to increase the detecting level and detect again. Please see the chart below for
auto resonance suppression flow.

Note 1:If the value of gain is too high, motor would not operate smoothly.
Note 2:Swing detecting level means the value of vibration peak. Unit: pulse.

PB29 parameter flow
PB29 Current Value|PB29 Desired Value Function

0 1 Clear the setting value of PB31~34 and enable auto resonance suppression
function.

1 0 Save the setting value of PB31~34 and disable auto resonance suppression
function

1 1 Eleatr the setting value of PB31~34and enable auto resonance suppression
unction.

Auto resonance suppression flowchart:
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6.3.7 Gain switch function

The gain switch could be performed for the drive during the running or stop status of the motor. The programmable
DI pins could be set as the function of gain switch. If this function is applied, the gain tuning mode option (PA02) should

be set

as "ooo0” or “ooo1”. The gain switch function is invalid under the auto-gain tuning mode option.

Applicable occasions are listed below.

(1). The rotation noises of motor are loud due to the large gain value setting.
(2). The load inertia ratio of mechanism is changed violently during the route.
(3). To improve the response or to shorten the settling time of the machinery system.

The relevant parameters and the detail descriptions are listed below.

Name Name Abbr.| Sign | Setting range Unit :,r;ﬂf! Control mode

The ratio of load inertia to motor shaft GD1 PB 06 0~1200 0.1time 70 Pt -Pr-S
Position loop gain PG1 PBO7 4~1024 rad/s 45 Pt~ Pr

Speed loop gain VG1 PB08 40~9000 rad/s 183 Pt-Pr-S

Speed integral gain VIC PB09 1~1000 ms 34 Pt -Pr-S

Gain switch option CDP PB11 [0000h~0008h - 0000H| Pt-Pr-S

Gain switch condition value CDS PB12 | 0~4000000 |By parameter setting| 10 Pt-Pr-S

Gain switch time constant CDT PB13 0~1000 ms 1 Pt-Pr-S

The ratio 2 of load inertia to motor shaft GD2 PB14 0~1200 0.1time 70 Pt -Pr-S
Position loop gain change ratio PG2 PB15 10~500 % 100 Pt~ Pr

Speed loop gain change ratio VG2 PB16 10~500 % 100 Pt Pr-~S

Speed integral gain change ratio VIC2 PB17 10~500 % 100 Pt-Pr-S

Parameters related to gain switching are described below.

(1) The method of gain tuning for GD1, PG1, VG1, VIC (PB06~PB09) parameters is the same as manual-gain
tuning mode, but they are changeable under this gain switch operation.

(2) Gain switch option CDP (PB11)

Used to set the gain changing condition. Enable the trigger condition in the lowest digit. If users set "1" here, they
could use the CDP signal of DI for gain changing. The CDP signal could be assigned to any one of the 8 DI pins
using parameters PD02 to PD09 or PD21 to PD24.

lojo]o]x]|

x=0: Invalid

x=1: The external CDP signal of DI is ON

x=2: Position command frequency is equal to higher than parameter CDS setting
x=3: Position command pulse error is equal to higher than parameter CDS setting
x=4: Motor speed is equal to higher than parameter CDS setting

x=5: The external CDP signal of DI is OFF

x=6:Position command frequency is equal to lower than parameter CDS setting
x=7:Position command pulse error is equal to lower than parameter CDS setting
x=8:Motor speed is equal to lower than parameter CDS setting

(3) Gain switch condition value CDS (PB12)

The value of gain switch condition (kpps * pulse - rpm) is changed by the setting of CDP(PB11). When the set-
ting value is ooo2, this parameter unit is frequency (kpps); when the setting value is ooo3, this parameter unit is
pulse; when the setting value is "4, this parameter unit is torque (rpm). The unit will vary according to the setting
value of switching conditions.

PB11 setting value Gain switch condition Unit
ooo2 Position command frequency is equal to higher than parameter CDS setting kpps
o003 Position command pulse error is equal to higher than parameter CDS setting pulse
ooo4 Motor speed is equal to higher than parameter CDS setting rpm
o006 Position command frequency is equal to lower than parameter CDS setting kpps
oon/ Position command pulse error is equal to lower than parameter CDS setting pulse
ooo8 Motor speed is equal to lower than parameter CDS setting rpm

(4) Gain switch time constant CDT (PB13)

Switching time constant is used for the change of smoothing gain, which is used to set up the time constant of
switching CDP and CDS. When the gain set too large, use this parameter to set the mechanical vibration can be
slowed down.
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(5) The ratio 2 of load inertia to motor shaft GD2 (PB14)
Enable to set to change the ratio of load inertia to motor shaft and if the ratio of load inertia to motor shaft does
not change, please set this parameter to the value of GD1 (PB06).

(6) The change rate PG2 - VG2 - VIC2 (PB15~PB17) when position gain 2 - speed gain 2 - speed integral
gain switch.The original servo gain value would correct to the ratios (%) set by PG2, VG2, and VIC to run gain
switching.

Example 1: The external DI signal as the switch option.

Relevant parameters setting:

Name Name Abbr. Sign Setting value Unit
The ratio of load inertia to motor shaft GD1 PB06 70 0.1time
Position loop gain PG1 PBO7 100 rad/s
Speed loop gain VG1 PBO08 500 rad/s
Speed integral gain VIC PB09 100 ms
Gain switch option CDP PB11 0001 -
Gain switch time constant CDT PB13 10 ms
The ratio 2 of load inertia to motor shaft GD2 PB14 20 0.1time
Position loop gain change ratio PG2 PB15 80 %
Speed loop gain change ratio VG2 PB16 120 %
Speed integral gain change ratio VIC2 PB17 150 %

The sequence of gain switch:
After-switching gain

-

CDT=1 Oms_r

Change of gain

Before-switching gain

ON
Gain switch option
(CDP) OFF
The states of parameters change:
Name CDP OFF CDP ON CDP OFF
The ratio of load inertia to motor shaft 10 — 20 — 10

Position loop gain 100 — 80 — 100
Speed loop gain 500 — 600 — 500
Speed integral gain 100 — 150 — 100
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Example 2: Trigger condition of position command pulse error.

Relevant parameters setting:

Name ’X?)Ef Sign Setting value Unit
The ratio of load inertia to motor shaft GD1 PB 06 10 0.1time
Position loop gain PG1 PBO7 100 rad/s
Speed loop gain VG1 PBO08 500 rad/s
Speed integral gain VIC PB09 100 ms
Gain switch option CDP PB11 0003 -
Gain switch condition value CDS PB12 100 pulse
Gain switch time constant CDT PB13 10 ms
The ratio 2 of load inertia to motor shaft GD2 PB14 20 0.1time
Position loop gain change ratio PG2 PB15 80 %
Speed loop gain change ratio VG2 PB16 120 %
Speed integral gain change ratio VIC2 PB17 150 %

The sequence of gain switch:
After-switching gain

CDT=10ms_

I
-+

I

I

I

Change of gain
Before-switching gain

Command
pulse

Pulse errors Feedback

pulse
The states of parameters change:
Name CDP OFF CDP ON CDP OFF
The ratio of load inertia to motor shaft 10 — 20 — 10
Position loop gain 100 — 80 — 100
Speed loop gain 500 — 600 — 500
Speed integral gain 100 — 150 — 100

6.4 Position control mode

This mode is used at occasions, for example, machine tool, CNC processing, where require highly accurate
positioning. There are two ways for position command: one is the external input and the other is internal register input.
The external input is to receive the external pulse-train commands. The inner register input enables users to use the
inner 63 sets of registers as the position commands (refer to the chapter 7) and then set the DI function of POS1 to PO3

to switch the corresponding position command. The following table explains the settings of the external input and inner
register input.

Name Name Abbr.| Sign ST unit IThigl ) etentizel Description
range value mode
Setting value of Control mode option:
lulzly[x]
0000h x:control mode select
Control STY PAO1 ~ - | ooooh | ALL x=0:position
mode option ™ 1115h y:position command select
y=0:external input
y=1:inner register

The modification of PAO1 would be valid by power off once and power on again.
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» The S-pattern smooth is invalid as the external pulse-train commands are applied.

Bl Input D1 |L i i |
BOSi el F'EII}'- i R, *-‘rlurnzrar;::r S.pattam
J FFM0 | S !
POSE ] PRag PAOS " [ Cemera
CTRG i g PCO3 M| s
PC M el
Exieenal pube TR [Command putss | Dvicmltislod of [ 1
ain commang optien [ Courter | . | leCTORE el Shat I omion
Lot fnalsll + PA 13 L PADT E ¥ Y
P 04
6.4.1 External pulse-train command (Pt Command)
Name Name Abbr.| Sign g unit hel) | (Cremize] Description
range value | mode
Setting external pulse-train command
lulzly[x]
x:Setting value of Control mode option:
x=0:Forward/reverse rotation pulse train
x=1:Pulse train + sign
x=2:A/B phase pulse train
y:acknowledged logic
) y=0:positive logic;y=1:negative logic
Function 0000h z:Setting of pulse filter
selection 3 PLSS PA13 ~ - | ooooh | Pt when u=0, the setting of z means :
(Command 1112h z=0:below 500KPPS

pulse option)

z=1:below 200KPPS
when u=1, the setting of z means
z=0:below 4000KPPS
z=1:below 1000KPPS

u:External pulse source options
u=0:low speed optical coupler
(CN1pin, PP ~ PG ~ NP ~ NG)
u=1:high speed differential signal
(CN1pin, HPP ~ HPG - HNP ~ HNG)

The position commands are provided by external devices. When this mode applied, set the PAO1 as 0000. There are 3
formats which could be used by users. The pulse trigger could be assigned into positive or negative logic. Positive logic
means that the drive recognizes the pulse valid by the rising edge. On the other hand, negative logic means the falling

edge.
Related parameter is listed below.The PA13 would be valid by power off once and power on again.
Pulse-train form Forward | Reverse
PP J - E 3
h ¥ L
A/B phase pulse train
E N & E
NP ¥ v k4 k4

Pulse train + sign

o160] ennebaN

Forward/reverse rotation pulse train
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A/B phase pulse train

A VLt
w [

pulse train + sign

2160] 8Al}ISOd

Forward/reverse rotation pulse train

H PLFLF] T
If pulse train is line drive type, the highest permissible frequency is 500Kpps. If pulse train is open collector type, the
highest permissible frequency is 200Kpps.

6.4.2 Inner register command (Pr Command)

Please refer to chapter 7 for details.

PR command uses parameter PEO1 to PE98 and PF01 to PF30 form 64 sets of inner command registers and with ex-
ternal I/O ( CN1 ~ POS1 ~ POS6 - CTRG ) which could select one set of 64 sets as position command, as the following
table :

There are two ways for position command: one is the external input and the other is internal register input. The external
input is to receive the external pulse-train commands. The inner register input enables users to use the inner 63 sets of
registers as the position commands (refer to the chapter 7) and then set the DI function of POS1 to PO3 to switch the
corresponding position command. The following table explains the settings of the external input and inner register input.

Command | POS6 | POS5 | POS4 | POS3 | POS2 | POS1 | CTRG Corresponding parameter
PEO1
PO 0 0 0 0 0 0 1 PEO2
P1 0 0 0 0 0 1 PEO3
! PEO4
PFO03
P50 1 1 0 0 0 1 1 PFO4
PF05
P51 1 1 0 0 1 1 1 PFOG
PF29
P63 1 1 1 1 1 1 1 PF30

POS1 ~ POSG6 status : 0 means short-circuit(Open), 1 means open-circuit(Close)

CTRG : means the transient of short-circuit(0)to open-circuit(1).

The applications of absolute/incremental command are common that equal to a simple program control. Users could use
the table above to complete the periodical operation easily.

Absolute/incremental position command :

The applications of absolute/incremental command are common. Users have to make PAO1 valid then use these two
types. See the table below for parameter setup.

Name | .. Setting . Initial | Control .
Name Abbr. Sign range unit value | mode Description
Control 0000h u_lz ,|,y x|
mode STY PA ~ . 0000h ALL x=0:position control mode
option 01 | 4115n y=1:inner register(absolute type)
y=2:inner register(incremental type)
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For example, enter the position register P1 and P2 to 30 turns and 60 turns, send P1 commands and then send P2

command.
The results of absolute and incremental type even the same sequent of commands are listed.

Incremental type Absolute type

60turns
—————— - 60 turns
3oturns 30turns
6.4.3 Position command smoothing
This is used to smooth the running of motor as a violent position command change is applied.

Name Name Abbr. Setting range Unit Initial value Control mode
Ppsfugn command PB 04 0~20000 ms 3 Pt~ Pr
filter time constant

Target |- “oomese——
position '
63%
- t
PST

In addition, users can also use the acceleration/deceleration speed smoothing, to let the servo motor run more
smoothly. Acceleration/deceleration speed smoothing parameters are shown as the following table:

Name Sign Name Abbr. |Setting range| Unit | Initial value | Control mode
S-pattern smoothing STC PC 03 0~10000 ms 0 Pr-S-T
Note: Please refer to chapter 7 for the acceleration/deceleration time of PR mode

» It is recommending turning on the PCO3 function.

To use the S-pattern smoothing could improve the acceleration/deceleration vibration. The load inertia ratio
increased or occasion with huge inertia change may cause a motor rough running. In this case, users could use the STC
(PCO03) to improve the phenomenon.

When the external pulse-train position command is applied, the STA (PC01), STB (PC02), STC (PC03) would be
invalid. This is because the speed and acceleration continuity of the external pulse commands was determined by the
host controller.
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As a forward/reverse rotation due to position command is done, the acceleration/deceleration time is decided by the
PF49~PF64.

As the inner register command is applied, it is recommended to use the S-pattern smoothing.

Note: The setting of ACC and DEC, please refer to the chapter 7.

6.4.4 Electronic gear ratio

Users could set different electronic gear ratios to enable the transmission mechanism to move
different distances. Relevant parameters are presented below.

Name Name Abbr. Sign Setting range Unit Initial Value | Control mode
Electronic gear numerator CMX PA 06 1~1048576 - 1 Pt~ Pr
Electronic gear denominator CbVv PA 07 1~1048576 - 1 Pt~ Pr
Electronic gear numerator 2 CMX2 PC 32 1~1048576 - 1 Pt~ Pr
Electronic gear numerator 3 CMX3 PC 33 1~1048576 - 1 Pt - Pr
Electronic gear numerator 4 CMX4 PC 34 1~1048576 - 1 Pt~ Pr

The improper setting could lead to unexpected fast rotation so make sure to set them in the state of SERVO OFF.

The range of the electronic gear ratio is 1/50 < (CMX/CDV) < 25600. If the setting value is outside this range, the
operation of motor may not be performed. The relationship of electronic gear numerator and electronic gear denominator
is plotted below.

Electric gear ratio

2 CMX (PA 06) s
o ervo motor
E CMX2 (PC 32)
I S
0 CMX3 (PC 33) Position command +nDutput e Shes
¥ filter time constant 8
o CMX4 (PG 34)
E
9 COV (PAQT) Feedback pulses
-
— Encoder
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4 electronic gear numerators are available for users to select. Enable the function CM1 and CM2 of DI to switch. See the
table below.

Name CM1 CM2 Control mode
Electronic gear numerator 1 (PA 06) 0 0 Pt - Pr
Electronic gear numerator 2 (PC 32) 1 0 Pt~ Pr
Electronic gear numerator 3 (PC 33) 0 1 Pt~ Pr
Electronic gear numerator 4 (PC 34) 1 1 Pt - Pr

0: OFF(CMx-SG is open-circuit), 1:ON(CMx-SG is short-circuit), x=1,2

Calculation of electronic gear ratio:

Before calculating the value, users have to know the specifications such as the resolution of motor encoder (22bit Pulse/
rev), the deceleration rate, and the gear ratio of the machine. Use the following equation to calculate the electronic gear
ratio.

Encoder resolution X 4

Electroni rratio =
CHORIC.QREL I=1N Load distance per revelution (angle) f Distance pulses to be shifted entered by users

If a gear ratio between motor and loads existed, to multiply the factor :

The following example explains the method for setting the electronic gear ratio.
Load

Gear rafic =1 Bal screw rod I—

/[/(////z

Servo motor

The resolution of encoderis
22.bit(Pulse/rev)

Load distance per revolution is 1Tmm, the resolution of motor encoder is 22-bitPulse/rev, the gear ratio of load mechanism
to motor shaft is 1, if the demand distance is 5um, the calculation is listed below.
1048576 pulse frev
1mm/rev=5um /pulss =1048576/200

From above, it could be known that by setting the electronic gear numerator as 4194304 and the electronic gear
denominator as 200, then the ball screw rod would be shift a 5-um distance after a position pulse command.

6.4.5 Torque limit of position control mode

See section 6.3.4. for details.

6.4.6 Position loop gain

If users need to use manual-gain tuning for position loop, to set parameters of speed loop (see Section 6.3.5) is
priority since position loop is outside control of speed loop. Then users could set proportion gain and feed-forward gain of
position loop. Usually, position gain is 1/4~1/6 value of the speed loop gain. Users could also use auto-gain tuning mode
to set the gains of position and speed loop automatically. Position loop block diagram is presented below.

Feed-forward control

Differential|—»| K

s

. —| +
czr?nsrﬁz:nd : Kpp %0 K .. Position loop gain (PBO7)

Position controller

K .. :Position feed-forward gain (PB05)

PE

Pulse feedback
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Parameters related to position gain adjustment are listed below.

Name Name Abbr. Sign Setting range Unit [ Initial value | Control mode

Gain tuning mode option ATUM PA02 0000h~0003h - 0002h Pt-Pr~S-T

Auto-tuning response level setting ATUL PAO3 1~32 - 10 Pt-Pr~S-T
Position feed-forward gain FFC PB05 0~200 % 0 Pt~ Pr
Position loop gain PG1 PB07 4~1024 rad/s 45 Pt~ Pr

If position loop gain PG1 (PB07) is set too large, the motor would rotate back and forth and generate vibration even
though the bandwidth and response are becoming faster. These phenomena are not permitted for occasions requiring an
accurate position control. In this case, be sure to reduce PG1 value to prevent motor vibration. If the bandwidth limited
due to mechanism factors causes a bad traceability, position feed-forward gain could be used to reduce the dynamic
error of position tracking. On the other hand, the usage of feed-forward control also relatively increases the position
settling time.

The method for adjusting position feed-forward gain is to increase the value gradually. Theoretically, 1 is the best
setting value. The improper value would cause machine vibration easily. In such case, users should decrease the position
feed-forward gain to meet a vibration-free situation.

6.5 Hybrid control mode

The 5 hybrid modes of servo drive could satisfy users who need to change varied modes frequently. The parameter
PAO1 could be changed for the setting of hybrid mode. See the table below.

Control mode Abbr. |PA 01 Setting Description
I Position with external command - speed Pt-S 1001h Via DI signal to switch Pt and S
g Position with external command - torque Pt-T 1005h Via DI signal to switch Ptand T
a Position with inner register command - speed Pr-S 1011h Via DI signal to switch Prand S
g Position with inner register command - torque Pr-T 1015h Via DI signal to switch Prand T
® Speed - torque S-T 1003h Via DI signal to switch Sand T

The arrangement of DI and DO is critical when the hybrid mode is applied. To avoid DI/DO pins insufficient, users
could apply external analog voltage signal as the command of speed/torque mode and external pulse train command for
position mode so that could reduce the demand of DI.

The function LOP of DI should be made valid as the hybrid mode applied. See the following table.
Name Sign 1/0 CN1No. Description Control mode
Option of position/speed switched
(Note) LOP | Control mode

0 position

1 speed
Option of speed/torque switched
(Note) LOP | Control mode

0 Speed
LOP DI CN1-21 (default) 1 Torque Described by varied case
Option of torque/position switched
(Note) LOP | Control mode

0 Torque

1 position

Control mode
switch

Note
0: OFF(LOP-SG is open-circuit),
1: ON(LOP-SG is short-circuit)

The pin function setting of ST1 and RS2 are the same value, as speed/torque hybrid mode is applied and the LOP
signal activated, the ST1 function would have priority in speed control mode and the RS2 function would have priority
in torque control mode. Others such as POS1/SP2, PC/ST1, RS2/PC, TL/ST2, ST2/RS1, RS1/TL, and CR/SP1 are
defined mutually. The drive would automatically recognize the corresponding DI pin function when 2 different modes are
switched. See Section 3.4.2 for more detail.
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6.5.1 Position/speed hybrid mode

This hybrid mode is divided into 2 types in detail. i.e. Pt/S and Pr/S. The sequence chart of mode switch is
presented in the figure below.

Pt mode Ftmade
{ Torminal gt ) 3 mocie { Tesrrinal input )

Maode switch oN
LoP —— !

OFF

Motorspeed  75pjavel

OFF

IsP X T‘__l T_—l

Control mode could not be switched if the motor is at a high speed rotation. It could be performed as the zero
speed detection output a signal is ON. Yet it is recommended for users to switch control mode when the motor is stopped
completely

Pr mode

Prmode
[ Register )

{chﬂtﬂ } | Smode

Made switch o [ '
Lo OFF '

ol e N S |
CTRG S -

Motorspeed  25P level

OFF

6.5.2 Speed/torque hybrid mode

Set the PAO1 as 1003H before this hybrid mode performed. Users could use LOP signal to switch speed mode and
torque mode. Because pin function ST1 (ST2) and RS2 (RS1) are defined mutually, the rotation direction of motor would
reverse while changing between the speed and torque modes.

The sequence diagram of the speed / torque mode is presented below.

|Srncde Trmode | 5 mode

Mode switch  ON —I—
LOP - |

OFF
Motor speed T
| Lood foroue
oM Foreord rofotion
Toerque analog command OFF i tercque genaralad,

It is recommended that users switch the speed to torque mode after the motor is static.
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6.5.3 Torque/Position hybrid mode

This hybrid mode is divided into 2 types in detail. i.e. T/Pt and T/Pr. Users could set the PA01 as 1005(T/Pt mode)
or 1015(T/Pr mode). The switch could not be performed if the motor is at a high speed rotation. It could be switched as
the zero speed detection output signal is ON. Users could use the pin function LOP of DI to switch these 2 modes. When
the position mode with inner register command is wanted, the state of CTRG signal must be turned on. The sequence
chart is presented in the figure below.

Pl mode
I:T:'lmm' i'll:‘.l'.:l

Pt mode

| Tarrerined ingnai |} Tmade

) oN — —_—
Mode switch i
Lop OFF _ i
Motorspeed 5P level \-‘

Torque analog command

OFF

15P ON ﬂ T_L

Pr mode Prmode
| {Regsie ) g {Regitier )

Mode switch ON —| E—
LoP OFF !
oN i

Sl OFF —J I—-Ii

Matorspead  75P leveal / ------ \ R R A, TR |

Torque analog cammand

OFF

o B ¢ MR 5 g

It is recommended that users switch torque to position mode after the motor is static.
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6.6 Other functions

»  Before wiring or inspection, switch power off and wait for more than 10 minutes. Then, confirm if the
&DANGER power indicator is off or the voltage is safe with voltage meter. Otherwise, you may get an electric
shock.

‘&CAUTION *  Please use the specified peripheral equipment products. Otherwise may cause fire or failure.

6.6.1 Selection of brake resistor

Regenerative resistor and servo drives in addition to the specified combination is not available or it
may become a fire hazard.

/\ CAUTION ~

As the direction of motor generated torque is opposite to the rotary direction of motor, it becomes a power
generator. The regenerative energy would be turned back to the servo drive. To prevent from P-N voltage exceeded, a
voltage (under 370V) stabilized protection is necessary. The IGBT switch and brake resistors constitute this protection.
Regenerative energy is consumed by the brake resistor.

There is a built-in brake resistor inside the drive. If the regenerative energy is too large, it is not recommended to
use the one. Instead, use an external one to avoid overheating. When using the built-in brake resistor, make sure that the
P-D terminals is short-circuit. If the external brake resistor applied, make P/D terminals open while the external resistor is
connected to the P/C terminals.

Built-in brake resistor specifications for Shihlin servo drive are described below.

. Built-in brake resistor specification . o Consumption power of built-in
Drive (W) resistor (Q) Capacity (W) Minimum permissible (Q) presist%r (W)
100 100 20 100 10
200 100 20 100 10
400 100 20 100 10
500 100 20 100 10
750 40 40 40 20
1000 40 40 40 20
1500 13 100 13 50
2000 13 100 13 50
3500 13 100 13 50

»  The average regenerative power that could be consumed is at 50% rated power of the built-in brake resistor.
So as the external brake resistor.

As external brake resistor is applied, the same resistance value mentioned above is required. If serial or parallel wiring
are applied to increase resistor’'s power, be sure that the resistance meets the minimum permissible specification. The
brake resistor with a thermal switch or a cooling fan would be helpful to tell users that the capacity of brake resistor is
insufficient or to reduce the temperature of brake resistor. Please contact the manufacturer of brake resistor to know the
detail load characteristic.

In order to let users easily calculate the power of external brake resistor, the calculations are described below.

(a) Without external load

If the motor is repeated running forward and reverse, the braking regenerative energy would return to the aluminum
capacitors of servo drive. When the P-N voltage exceeds a particular value, the brake IGBT switch is turn on and the
brake resistor would dissipate the regenerative energy. The following statement and table provide the calculation of
regenerative power.

. . . 4 2 Regenerative power which from rated Regenerative energy of capacitor
N (fA) | 1B AR 0 et ) spgeed to stoppwithout load Es(joule) ° Ec(joul?a); i
100 0.055 0.27 8.98
200 0.208 1.03 8.98
400 0.335 1.65 11.02
500 6.59 14.45 11.02
750 1.2 5.92 19.18
1000 12.56 27.55 19.18
1500 18.52 40.62 41.62
2000 38.8 85.10 41.62
3500 74.8 164.05 55.49
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The capacity of brake resistor is calculated as follows:
Power of brake resistor (Pbr) ==> 2x((N+1}xE; —E. |/ T
N is the ratio of load inertia to motor shaft. T is duty cycle (Defined by users).

If the ratio of load inertia to motor shaft is N, deceleration from 3000rpm to stop; the

regenerative energy is (N +1) x Es. The brake resistor consumption is (N +1)x Es - Ec joules. Assuming
the duty cycle is T second, then the recommend power of brake resistor is 2 x (N +1) x Es-Ec) / T.

The calculation procedure is as follows.

J is motor inertia (Unit:kg-m?); Wr is the maximum speed of operation cycle. (Unit:rpm)

Step ltem Calculation or procedure
1 Choose the duty cycle T With user’s application to decide the repeat operation cycle.
2 Set motor speed Wr Panel operation to read/write this value.
3 Set load to motor inertia ratio N Panel operation to read/write this value. (PA02=0002 valid.)
4 Compute the Es Es=Jx Wr’/ 182
5 Compute the Ec Refer to the previous table
6 Compute the Pbr 2x ((N+1)xEs - Ec)/T
» Example 1

The drive’s capacity is 400W, duty cycle T is 0.5 second, revolution speed is 3000 rpm, load to motor inertia ratio is 7,
then the necessary power of brake resistor =2 x ((7 + 1) x 85.1 -11.02 ) / 0.5 = 8.72W.

Since these are less than the capacity (20W) of 400W servo drive’s built-in brake resistor, users could directly use
the built-in brake resistor to consume the regenerative energy.

Note: Due to 3000rpm is the rate speed of 400W servo drive; we could find the Es on the previous table is 1.65 J.

» Example 2

The drive’s capacity is 2KW, duty cycle T is 1 second, revolution speed is 1000 rpm, and load to motor inertia ratio
is 20. Since the revolution speed 1000rpm is less than the rated speed (2000rpm), we need to compute Es = 38.8 x 0.0001
x 10007/ 182 = 21.3J, then the necessary power of brake resistor = 2 x ((20 + 1) x21.3 -41.62) / 1 = 811.36W. Since these
are more than the capacity (50W) of 2KW servodrive’s built-in brake resistor, a 1000W brake resistor is recommended.

Generally, if the load to motor inertia ratio is small (N<=5), the built-in brake resistor is sufficient. If the capacity
of brake resistor is too small, the heat accumulated is growing easily and the temperature of brake resistor rises soon.
When the temperature is higher than a certain value, the brake resistor will be burn out.

(b) With external load

When the external load torque is greater than motor torque, it makes the servo motor output torque
direction is opposite to the rotary direction of servo motor. In this case, the external energy is delivered
to the servo drive through the servo motor. The following figure is an example that the motor runs in
CCW rotation at constant speed when a sudden external load torque change.
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Motor rotation speed

External load torque

-~ - : - o
T . - .
N L~ N
y Motor output torque
- o
\\ - :\\._\_‘ﬁ_ - :
o 1 ~—— - i :
- X L] — >4 >
Megative . Positive MNegative . Positive
power power power power

Power of the external load torque( PL)=TL x w
Where:
TL : is the external load torque. (Unit: Nt-m)
w : is the motor rotation speed. (Unit: rad/s)
Please calculate this value at safe condition as possible as you can.
If an external load torque of +50% rated torque is applied and the servo motor speed is 3000r/min, the servo drive
is 400W capacity(rated torque: 1.27Nt-m), then the users need to connect a external brake resistor which power is 2 x (0.5
x 1.27) x (3000 x 2 x 71/ 60) = 399W, 100Q.
Note : 1rpm =21 / 60 (rad/s)

6.6.2 Analog monitor output

There are 2 analog monitor channels(MON1 » MON2) whose address is in CN1-30(MON1) and CN1-32(MON2) provided
for users to check the required signals. The contents and settings of monitor output are described in the table below.

Setting o Initial | Control
Description

range value | mode

There are 2 monitor outputs, ch1 and ch2.

[0]ch2| 0 [ ch1 |

The setting values and their corresponding output are

listed below.

Name Name Abbr.| Sign

Analog 0000h |0:Motor speed (scale: +10V/(double rated speed))
monitor MOD |PC 14 ~ 1:Generated torque (scale: £10V/max.torque) 0100h | ALL
output 0707h 12:Speed command (scale: +10V/(double rated speed))

3:Effective load ratio (scale: +10V/+300%)

4:Pulse command frequency (scale: £10V/500kpps)
5:Current command (scale: £10V/max.current command)
6:DC Bus voltage (scale: +10V/400V)

7:Pulse command error (scale:+10V/1048576 pulse)

Example:
If the PC14 is set as 0000 and the current speed of motor is forward rotation £+3000 rpm(+ means forward/reserve
rotation), a +5V signal would be measured on CN1-30. The mentioned example above is without any adjustment of PC28
to PC31.

Voltage offset of analog monitor

The parameter PC28 and PC29 are used to set the compensation to eliminate the bias voltages of analog monitor output
MON1 and MON2. Description as followings.
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Name . Setting o . Initial Control
Name Abbr. Sign range Description Unit value mode
-999
Analog monitor MO1 offset | MO1 |PC 28|  ~ #}Zegnt;jgetr:c‘;i‘t’gsf/f(‘)’ﬂ'tzﬂfpﬁf mv 0 ALL
999 )
-999
Analog monitor MO2 offset | MO2 |PC 29 ~ #)See:ntglsgtn:r;ii?;sagcgtggtepzi mV 0 ALL
999 )
Here is an example.
Valtage (V) &
+10v

MON octual output 0.5v

v
1 Time

bicsvoltage

o

Tero level expected

=10V T

It assumes that the motor speed is 0 rpm, then the analog monitor voltage output should be 0 V.
This difference above is 0.5 V, which could be compensated by setting PC28 or PC29 as -500mV so the MOD analog
voltage would be corrected.

Output proportion of analog monitor

The output proportion of analog monitor enables users to set the ratio of the analog voltage output to be viewed. Relevant
parameters are presented in the table below.

SEI Description Unit | Initial value (eeljitie]
range mode

Set the output proportion of

Name Name Abbr. | Sign

Analog monitor MON1

~ 0,
output proportion MOGT | P30 | =100 |- nalog monitor MON 1. o 100 ALL
Analog monitor MON2 MoG2 | peaq | 1~100 [Set the output proportion of % 100 ALL
output proportion analog monitor MON 2.

If the current rotation speed is £3000 rpm and monitor scale is £10V/ (double rated speed), the analog output should be
+5V if MOG1 or MOG2 is set as initial value(100%). So, the analog monitor output voltage by MON should be +10V in
case of 50% setting value applied.

The equation is:

Current monitor value
MOD output voltage = —— 2o x 10V + MOG
Maxiumu monitor value

MOG1/ MOG2 unit: %

6.6.3 Operation of electromagnetic brake interlock

The electromagnetic brake interlock signal is described: (1)As MBR is OFF, the electromagnetic brake is disabled
and motor shaft is locked. (2)As MBR is ON, the electromagnetic brake is enabled and motor shaft is rotatable. The PC16
could be used to decide the delay time of SON signal off to MBR signal activated. The electromagnetic brake is usually
applied on the Z axis (vertical axis) prevent from load falling.

Electromagnetic brakes normally used on the z axis (vertical axis) direction to lower servo motor ‘s resistance that
produces overheat which would result in the decreasing of motor cycle life. Electromagnetic brake must be operated in
the servo OFF situation. Brake signal can control brake to be magnetic; provide electromagnetic brake power, and make
electromagnetic brake open.

* MBR enables/disables magnetic contactor to release/lock the motor shaft.

*  The coil of electromagnetic brake is without polarity.

* Do not use CN1_48(+24Vdd) to drive the electromagnetic brake.

»  If users control the electromagnetic brake without MBR DO, refer to the operation sequence.
. If want to turn on the function of DO MBR, please set the PA01 to X1XX.
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The operation sequence of electromagnetic brake is plotted below.

SON
(DI input)
|
]
I
]
I
/ :
I
Motor speed |
0 rpm :
|
I
|
MBR |
(DO output) |
b
— - —
100msec MBR

(PC16)

Wiring diagram of electromagnetic brake (MBR DO applied)

&Attention Servo drive
N Servo motor
DC24V \DQ’I EMG —
T VDD
4?*] Re_la_y_f i i |
GOM‘*(‘I\ 2] B1
DOX :13 - L
X=1,2345 = .
w12
- | -
B2
DC 24V
Specification of electromagnetic brake:
Motor tvoe SMA series
w L010B | L020B/L0O40B | LO75B | MO050B/M100B/M150B | M200B/M350B
Brake type Spring brake (Normal locked)
Rated voltage (V) DC 24V

Rated power (W) 6.3 7.9 8.6 19.3 34
Rated current (A) 0.24 0.32 0.35 0.8 1.41
Friction Tg (N-m) 0.3 1.3 2.4 8.5 45

Electromagnetic brake is only provided for security of stopped motor, please don’t use at motor deceleration.
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7. PR (Procedure) Procedure control function description

7.1 Pr mode description

PR (Procedure): PR Procedure is the minimum unit of command in PR mode. A command is composed by one
procedure or many procedures and there are 64 sets of procedure which are plan able consist of one home returning
procedure and 63 sets PR procedure.

There are three types of procedure trigger as followings :

Standard triggering : Assigned to trigger procedure by POS1 to POS6 and triggered by CTRG?.

Event triggering : Trigger procedure by rising edge and falling edge of EV1~EV4, please refer to the parameter
setting of PF83 and PF84.

Software triggering : Write the trigger No. to PF82 when servo ON.

7.2 The difference of PR mode between SDH and SDA

PR mode of SDA PR mode of SDH
Total amount of command 8 sectioq _isolated 1 home returning procedure (PR#0)
position 63 sets PR procedure (PR#01~PR#63)
Total type of command In-Position command |In-Position/ Constant speed /JUMP/WRITE/index position
Position command Absolute / rglatlve Absolute/incremental/relative (used interchangeably)
alternative
Acceleration / deceleration time 1 set 16 sets
Moving speed 8 sets 16 sets
Delay time - 16 sets
DI: POSn + CTRG?
Command trigger type DI: POSn + TRGt  |Event triggering : EV1~EV4
Software triggering : PF82
Position command format turns ~ pulses 32 byte data (varied by control mode)

Auto trigger when power on.

( The first SON )

trigger by DI:SHOM

Procedure 0(PR#0) is home returning.

After home return, operate assigned procedure automatically.

Soft limit protection No Yes

Auto trigger when power
on.
( The first SON )
trigger by DI:SHOM

Home returning

7.3 DI/Do and timing of PR mode

Dl signal:

CTRG - SHOM - STOP - POS1~P0OS6 - ORGP - LSP - LSN - EV1~EV4

DO Signal:

CMDOK - MC_OK -~ INP(In-position range)  ALM ~ OVF( Position overflow) - SWPL(Software positive limit output) -
SWNL(Software negative limit output)

INP - CMDOK and MC_OK timing chart:

Di: CTRG
DO: CMDOK !
\ DLY [
Command is issuing |“—' _ Servo positioning is
DO: INP —| completed

PR procedure is

DO: MC_OK completed
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Command trigger description of PR mode :

Command source Description
Standard DI- The usage_of DI: POS1~6 assigr_led proc_;e_dure NO. which wants to be triggered
triggering CTRG1+POS1~6 and ’Fher} trigger PR command with the rising edge of DI: CTRG.
Application: DI command of PC or PLC.
Specialized . DI: When STOP is from OFF to ON, command stop.
triggering DI: STOP, SHOM DI: When SHOM is from OFF to ON, start to home return.
DI: The changed status of EV1~EV4to be a trigger event.
. . The triggered procedure NO. with setting PF83 from OFF to ON.
Eventtriggering | DI:EVI~EV4 1p mggered Erocedure NO. with setting PF84 from ON to OFF.
Application : connecting sensors, trigger the default procedure.
Software When servo on,_wri_tes procedure NO. directly into PF82 to trigger the procedure.
triggering PF82 (Pan.eI/c.ommunlcatlon software can be .use.d)
Application : PC command by communication method

7.4 Parameter setting of PR mode

Target speed : PF33 ~ PF48, total 16 sets.

15~0 BIT
Target speed: 1 ~ 3000 (rpm)

PF33~PF48

Acceleration / deceleration time : PF49 ~ PF64, total 16 sets.

15~0 BIT
Acceleration / deceleration time constant: 1 ~ 65500 (ms)

PF49~PF64

Delay time : PF65 ~ PF80, total 16 sets.

15~0 BIT
Delay time: 1 ~ 32767 (ms)

PF49~PF64

Relevant parameters of PR mode :

Function description

PAO4 Home moving option

PA08 Home moving high speed option 1

PAQ9 Home moving low speed option 2

PEO1 Origin return path definition

PEO2 Origin Data value

PF81 Auto-protection of deceleration time

PF82 PR command trigger registers(Soft trigger)

PF86 Soft limit: Positive

PF87 Soft limit: Negative
PE03~PE98 PR#01~PR#48 path parameter setting
PF01~PF30 PR#49~PR#63 path parameter setting

PR procedure path definition :

There are total 126 parameters from PE03 ~ PE98, PFO1 ~ PF30 and 63 sets of PR procedure PR # 01 ~ PR # 63 (PR #
01 ~ PR # 63) can be set.

PR # 01 is set by the PEO3 and PE04; PR # 02 is set by the PE05 and PE06, PR # 48 is set by the PE97 and PE98, PF
# 49 is set by PFO1 and PF02; PR # 63 is set by PF29 and PF30 and so on. So that each set of PR procedure has two
parameters to be set.

Take an example of parameter PEO3 and PEO4 of PR # 01, the setting method of remaining procedures are the same as
the example.

The first parameter of each PR procedure is the function setting parameter; the second parameter is the data setting
parameter.

The definition of function setting parameter was shown as following table :( PR # 01, for example)

3~0 BIT
TYPE

31~28 27~24 23~20 19~16 15~12 11~8
PEO03 - - - - - - -
PE04 DATA(32bit)
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The path format and function is determined by TYPE. Here is the definition :

TYPE=1 means constant speed control; TYPE=2 means in-position control; TYPE=3 means AUTO in-position control;
TYPE=7 means procedure jump; TYPE=8 means parameter write in; TYPE=A means index position control. Although
TYPE=2 and TYPE=3 all mean in-position control, but the difference of them is that TYPE=3 could operate next proce-
dure automatically. Therefore there are five types of control modes which are constant speed - in-position * procedure
jump - parameter write in and index position.

SPEED constant speed (TYPE=1): The parameter definition is shown as the table below. (Take PR#01 for an example)

31~28 27~24123~20|19~16 [ 15~12| 11~8 | 7~4 %T‘IO'
PEO3 X X DLY X DEC | ACC | OPT 1
PEO4 DATA(32bit): Target speed (UNIT could be set from OPT option)

XWhen this command is executed, the current speed (not necessarily 0) will start to accelerate or decelerate. Once
reaches the target speed, this command is completed and do continuously output without stop.

The definition of OPT option is shown as below :

OPT option
Bit 7 (0/8) Bit 6 (0/4) Bit 5 (0/2) Bit 4 (0/1)
X UNIT (unit) AUTO (Auto operation) INS (Insert)
XDI: STOP and soft limit are acceptable.
INS: When setting as INS, then the path insert to interrupt the previous path.
AUTO: When speed reaches the area of constant speed, load to next path.
UNIT: When Bit 6=0, the unit is 0.1 rpm; when Bit 6=1, the unit is PPS (Pulse Per Second)
ACC/DEC: The range of value is 0~F. Enable to set acceleration and deceleration time NO.
The definition is shown below.
NERED F E D (¢ B 4 3 2 1 0
value
Corresponding | prey | pres | Pre4 | PF63 | PF62 PF53 | PF52 | PF51 | PF50 | PF49
parameter
DLY: The range of value is 0~F. Enable to set delay time NO. The definition is shown below.
DLY value F E D © B 4 3 2 1 0
Corresponding | prgy | pr7g | PF78 | PF77 | PF76 PF69 | PF68 | PF67 | PF66 | PF65
parameter

POSITION position control: TYPE=2 means complete and stop; TYPE=3 means complete and operate the next path. (Take

PR#01 of an example)

31~28 27~24 | 23~20 | 19~16 | 15~12 | 11~8 7~4 |3~0BIT
PEO3 X X DLY SPD DEC ACC OPT | 20r3
PEO4 DATA(32bit): Target position, unit: pulse
The definition of OPT option is shown below :
OPT option
Bit 7 (0/8) | Bit 6 (0/4) Bit 5 (0/2) Bit 4 (0/1)
CMD (Command type) OVLP (Overlapping) INS (Insert)
CMD option
BIT7 | BIT 6 Description
0 0 Absolute position command (Position command=DATA)
0 1 Relative position command (Position command=Current feedback+DATA)
1 0 Incremental position command(Position command=The end of previous command+DATA)

XDI: STOP and soft limit is acceptable.
INS: When setting as INS, then the path insert to interrupt the previous path.
OVLP: The next path overlap is permitted. When the path overlapped, please set DLY to 0.
CMD: The calculation of position command end which is shown as above table.
ACC/DEC: The range of value is O~F. Enable to set acceleration and deceleration time NO.
The definition is shown below.

ACC/DEC Value | F E D c B 4 3 2 1 0
Corresponding | prgy | pres | PFe4 | PF63 | PF62 PF53 | PF52 | PF51 | PF50 | PF49
parameter
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SPD: The range of value is 0~F. Enable to set target speed NO.
The definition is shown below.

SPD Value F E D C B 4 3 2 1 0

Coresponding | pryg | pra7 | PFa6 | PF45 | PFa4 | .. | PF37 | PF36 | PF35 | PF34 | PF33
parameter

DLY: The range of value is 0~F. Enable to set delay time NO.
The definition is shown below.

DLY Value F E D C B 4 3 2 1 0

Corresponding| prgy | prrg | PF78 | PF77 | PF76 | ... | PF69 | PFe8 | PFe7 | PF66 | PF65
parameter

Procedure jump: TYPE=7 means enable to jump to the assigned PR procedure NO. (Take PR#01 of an example)

31~28 27~24 23~20 19~16 15~12 11~8 7~4 3~0BIT
PEOQ3 X X DLY X X X OPT 7
PEO4 PATH_NO: Assigned PR procedure NO.; The range is from 0 to 63.

PATH_NO: Jumped target procedure NO.

The definition of OPT option is shown below :

OPT option
Bit 7 (0/8) Bit 6 (0/4) Bit 5 (0/2) Bit 4 (0/1)
X X X INS (Insert)
INS: When setting as INS, then the path insert to interrupt the previous path.

DLY: The range of value is O~F. Enable to set delay time NO.
The definition is shown below.

DLY Value F E D C B 4 3 2 1 0

Corresponding | pray | pr7g | PF78 | PF77 | PF76 | .. | PFe9 | PFes | PF67 | PFe6 | PFe5
parameter

Parameter write in: TYPE=8 means enable to write in the assigned parameter. (Take PR#01 of an example)

31~28 27~24 23~20 19~16 | 15~12 | 11~8 | 7~4 3~0 BIT
PEO3 X SOUR DLY Target parameter be written OPT 8
PEO4 Source (Constant value or parameter NO.)

The definition of OPT option is shown below :

OPT option
Bit 7 (0/8) Bit 6 (0/4) Bit 5 (0/2) Bit 4 (0/1)
X ROM (write in ROM) AUTO (Auto run) INS (Insert)
INS: When setting as INS, then the path insert to interrupt the previous path.
AUTO: When speed reaches the area of constant speed, load to next path.

ROM: When Bit 6=0, the parameter would no be written in EEPROM; When Bit 6=1, the parameter would be written in
EEPROM.

Writing target parameter: Enable to set the group and NO. of written parameter.

Writing Target parameter
Bit 16~19 Bit 12~15 | Bit 11~8
Parameter group

A—1 Parameter NO.(Decimal)

B—2 Po05—05

C—-3 Po45—45

D—4 Po98—98

E—5 Po77—-77

F—6

(Example : If the target parameter which want to be written is PF34, please set to 634.)
DLY: The range of value is 0~F. Enable to set delay time NO.
The definition is shown below.

DLY Value F E D C B 4 3 2 1 0

Corresponding | pray | pr7g | PF78 | PF77 | PF76 | ... | PF69 | PFes | PF67 | PFe6 | PFe5
parameter
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SOUR: The setting of data source. There are two types of data source setting, one is ‘constant write in’ and the other is
‘parameter value write in’.

SOUR option Description
Bit 27 Bit 26 (SOUR) Bit 25 Bit 24 Data source Writing purpose
X 0 X X Constant PoXX
X 1 X X PoXX PoXX
o: The group of parameter(A~F) XX: Parameter NO.
Source: There are different definitions according to SOUR setting. The definition is shown below.
Source
31~28 | 27~24 | 23~20 | 19~16 | 15~12 | 11~8 | 7~4 | 3~0bit
SOUR =0 Constant
SOUR =1 Rsvd (0x00000) | PGrp | P_idx

P_Grp, P_idx: The group and NO. of the source parameter in the function of write parameter.
Constant: Constant data which want to be written in.
When Rsvd is not 0, then display AL63; When P_Grp is out of range, then display AL61; When P_ldx is out of range, then
display AL62.
If the written parameter function fails, the alarm code AL61 ~ 64 will occur. PR will not be executed after AUTO.
Indexing Positioning (Indexing): TYPE = A could apply turret magazine.
(Take PR#01 for an example)

31~28 27~24 23~20 19~16 15~12 11~8 7~4 3~0 BIT
PEO3 X OPT2 DLY SPD DEC ACC OPT A
PEO4 DATA (0~4194304): Indexing coordinate command, Unit: pulse
OPT option
Bit 7 Bit 6 Bit 5 Bit 4
(0/8) (0/4) (0/2) (0/1)
00: all forward (forward)
01: all backward (reverse) OVLP INS
10: Shortest Path (Overlapping) (Insert)
(According to the present position and the target position judgment)
The definition of OPT option is shown below :
INS: When setting as INS, then the path insert to interrupt the previous path.
OVLP: The next path overlap is permitted. When the path overlapped, please set DLY to 0.
ACC/DEC: The range of value is 0~F. Enable to set acceleration and deceleration time NO.
The definition is shown below.
ACC/DEC Value F E D C B 4 3 2 1 0
Corresponding | pre, | pres | PFe4 | PF63 | PF62 PF53 | PF52 | PF51 | PF50 | PF49
parameter
SPD: The range of value is 0~F. Enable to set target speed NO.
The definition is shown below.
SPD Value F E D C B 4 3 2 1 0
Corresponding | pryg | pra7 | PF46 | PF45 | PF44 PF37 | PF36 | PF35 | PF34 | PF33
parameter
DLY: The range of value is O~F. Enable to set delay time NO.
The definition is shown below.
DLY Value F E D Cc B 4 3 2 1 0
Corresponding | prgg | pr7g | PF78 | PF77 | PF76 PF69 | PF68 | PF67 | PF66 | PF65
parameter
The definition of OPT2 option is shown below :
OPT2 option
Bit 27 (0/8) Bit 26 (0/4) Bit 25 (0/2) Bit 24 (0/1)
X AUTO X S_LOW
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S_LOW: The selection of speed unit: Bit 24=0 means the speed unit is 0.1 rpm; Bit 24=1 means the speed unit is 0.01

rpm.

AUTO: When the path completed, load to next path automatically.

DATA: Enable to set the coordinate value of each index positioning.

DATA Data format
Pulse: 0~1048575
The definition of home returning: Could be set by PEO1 and PEOQ2.
31~28 27~24 23~20 19~16 15~12 11~8 7~4 3~0 BIT
PEO1 BOOT X DLY X DEC1 ACC PATH
PEO2 ORG_DEF (32 bit)
PATH: Enable to set the motion after home returning. The definition of PATH is shown below :
PATH option
Bit 4~7 Bit 0~3 Description
0 0 Stop after home return
0 1 Perform PR#01 after home return
0 2 Perform PR#02 after home return
3 E Perform PR#62 after home return
3 F Perform PR#63 after home return
ACC: The range of value is 0~F. Enable to set acceleration time NO.
The definition is shown below.
ACC Value F E D C B 4 3 2 1 0
Corresponding | pres | pres | Pres | PF63 | PF62 PF53 | PF52 | PF51 | PF50 | PF49
parameter
DEC1: The range of value is 0~F. Enable to set the NO of first section deceleration time.
The definition is shown below.
ACC Value F E D C B 4 3 2 1 0
Corresponding | prey | pres | PFe4 | PF63 | PF62 PF53 | PF52 | PF51 | PF50 | PF49
parameter
The second section deceleration time is same as the STP deceleration time of PF81.
DLY: The range of value is 0~F. Enable to set delay time NO.
The definition is shown below.
DLY Value F E D C B 4 3 2 1 0
Corresponding | peay | pr7g | PF78 | PF77 | PF76 PF69 | PF68 | PF67 | PF66 | PF65
parameter
BOOT: Set if run home return or not at the first servo ON.
BOOT option
Bit 28~31 Description
0 Do not run home return at the first servo ON.

1

Run home return at the first servo ON.

ORG_DEF: Defines the coordinate values of origin (not necessarily 0).

ORG_DEF data format

Pulse: (-2%") ~ (2*'-1)

There is no function of origin stop mode in SDA drive which could set back to zero after home return.
Since after finding the origin (zero point signal or Z pulse), it must decelerate to stop and the position will be a short
distance beyond the origin, as shown below:
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Speed
Homing Motor stopping position
after homing
ACC 2
'
[ 4 >
- >
l .".' [ Back 1
Home position |¢—————
(CRG DEF) ,
ORG "
trigger signal

If PATH=0, the position will not move to origin point.
If PATH=A, the position will move to origin point and run PR#A automatically. Please set PR#A as absolute command of
positioning control and let command =ORG_DEF.

There is no definition of offset about home return, where rather using the PATH to be specified as an offset value of a
path.
It is recommended to use absolute position command and let command value = offset (absolute value).

7.5 The procedure connection status

There are 63 groups procedure of PR mode could be set to five control types as constant speed, position, path
jumping, parameters writing-in and index positioning.The 63 sets procedures consist of various different combination of
control mode, PR mode of SDH provides three procedure connection functions such as AUTO (perform next procedure
automatically), and insert to interrupt (INS) and overlapping (OVLP).AUTO and INS could be set at five-control mode, but
OVLP just could be performed at positioning control, which continue positioning control mode.

Here are descriptions to three different connections:

(a) Sequence command:
If INS and OVLP are not be set at PR mode, the procedure flow would be in original sequence. But if AUTO has been
set at the previous procedure, the procedures will continuous to perform after previous procedure completed including
the setting delay time.

(b) Overlapping command:
In the OVLP just could be performed at positioning control which continue positioning control mode. OVLP could be
set at both two procedures are in position control mode to smooth the connection of procedure and reduce vibrations.

(c) Insert command:
Insert command means command is interrupted before completed in case of the command is replaced or combined
by another command.

The final results will vary depending on the control type.
Sequence commands: Using the AUTO function to create a fixed procedure command combination.

PR#12 ( AUTO position control ~ Incremental position stroke:104857600 pulse - delay time: 200 ms ) — PR#13 ( position
control ~ Absolute position:0 pulse )

As shown as the following chart that it is a typical sequence command for the situation of positioning control continuous
positioning control. The delay time is calculated after position completed.

Speed

L

PR#12

00 ms PR#13
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PR#12(AUTO speed control - target speed:2000 rpm - delay time: 200 ms) — PR#13(position control - absolute position
: 0 pulse)

As shown as the following chart that it is a typical sequence command for the situation of constant speed control
continuous positioning control. The delay time is calculated after position completed.

A b :
i 200ms

[PR#12

v

PR#13

Overlapping command:

The latest position can choose whether to allow position control commands overlap at the situation of positioning control
continuous positioning control in sequence command.

And the meaning of overlapping is the deceleration area of latest position command overlaps acceleration area of the
next position command to let connection be smooth.

It is recommended that please don't set the delay time of the latest position control in case of using command OVLP.

PR#12(AUTO position control - overlapping - incremental position stroke: 104857600 pulse - target speed: 500 rpm -
delay time: 0 ms ~ ACC: 400 ms - DEC: 200 ms) — PR#13(position control - incremental position stroke: 104857600
pulse - target speed: 700 rpm - delay time: 0 ms ~ ACC: 200 ms - DEC: 200 ms).
As shown as the following chart that two steps of position command could connect smoothly and reduce vibrations when
switch to the next procedure.

Speed

A

L]

r
PR#12 :( PR#13
\
— > Time

Setting skills of overlapping:
It is strongly recommended that the previous commands not to set the delay time, otherwise it may affect the result of
overlapping.
The overlapping command would be work effectively at the situation of “ the deceleration time constant of previous
commands = acceleration time constants of next commands”.
If the setting value is different, then the overlapped results are worse, as shown in the following chart, although still better
than the situation without overlapping, but not very smooth.

Speed

>Time

Insert command:

Insert command can be set to interrupt command or not at any control type, and the insert command needs to be set at
next procedure. There are two types in PR mode of SDH which are internal insert and external insert.

Internal insert:

The insert command is set at the next procedure in sequence command and the biggest difference with sequence
command is the definition of delay time.

The delay time of sequence command is counted from reaching the target position or target speed, if internal insert is
set, the delay time is counted form the origin of the previous procedure. The example is shown below:
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PR#12(AUTO position control ~ incremental position stroke: 10485760 pulse - target speed: 600 rpm - delay time: 1500
ms ~ ACC: 200 ms * DEC: 200 ms) — PR#13( position control - Insert - incremental position stroke: -10485760 pulse ~
target speed: 600 rpm - delay time: 0 ms - ACC: 200 ms - DEC: 200 ms).

Insert command can help time management of control procedure easily which shown as below.

A

PR#12

L

1500 ms

Internal insert should be noted that the delay time cannot be less than the period of time the procedure completed,
otherwise it will appear that the previous procedure is not completed and interrupted by the next procedure, as shown in
the following chart.
Speed
»

\
\

PR#12, ',
-w >
fe——> \ pRr#13
500 ms

External INS:The difference of internal and external insert is that the internal insert could be triggered insert procedure
by command and the external insert could be triggered by external signal. In addition, when an external insert occurs the
setting delay time of the preceding procedures is invalid. Example shown as the following:

PR#12(AUTO position control ~ incremental position stroke:10485760 pulse - target speed: 600 rpm -~ delay time: 1500
ms ~ ACC: 200 ms - DEC: 200 ms) — PR#13( position control ~ Insert - incremental position stroke:-10485760 pulse -
target speed: 600 rpm -~ delay time: 0 ms - ACC: 200 ms - DEC: 200 ms).

The statement above is the pre-set control procedure flow, but when PR#07 position control - insert - absolute position
coordination : 0 pulse - target speed: 3000 rpm -~ delay time: 0 ms ~ ACC: 200 ms - DEC: 200 ms) is triggered by exter-
nal DI at 400ms, the result of procedure is as the chart below.

When the external insert occurs, the original sequence commands will be deleted immediately by external insert
procedure. The external insert can be used as an emergency disposal.
Speed

PR#IZ
\

.'J ms A
" 7
I
J
PR#13
Tngger PR#07

If there is an external trigger of new procedure, but this procedure is set no insert, the triggered procedure will be
performed after the completion of the procedure being executed, as shown below.
Speed

PR#12

‘ ; N] ms
[

v

v
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8. Parameters

8.1 Parameter definition

SDH servo drive’s parameters are classified into the basic, gain values, filters, expansion and 1/0 group according
to safety aspects and frequencies of use. When an advance adjustment is required, change the PA42 setting to make the
expansion parameters write-enabled.

Here are some notes for reading of parameter manual.
(1) Parameter classification

Section 8.2 is a parameter list which is classified due to the functions for user to consult conveniently.
Furthermore please read section 8.3 to know every parameter’s details.

(2) Special symbol of parameter

(m) denotes the parameter change is vanished if once power off.
(*) denotes the change is valid by power off once and power on again. The PAO1 is an example.
(A )denotes the invalid change when the SON activated. The PAQ7 is another example.

There are 2 ways to make SON disable
(a) Turn off the SON input.
(b) Set the PD16 as 1 and the drive would be at Servo OFF state. But remember to recover it after the completion
of modification

Group classification according to different functions is listed below.

Group Description
Basic parameter (No PAoo)  |When the position control is applied, please set this parameter group.
Gain, filter (No PBoo) Used to perform the manual-gain tuning. Please set this parameter group.
Expansion (No PCon) Once the speed or torque control is required, please set this parameter group.
1/0O settings (No PDon) Used to change the states of 1/0 signal. Please set this parameter group.
Pr route group 1 (No PEoo) [Used to program the route of inner position control, group 1.
Pr route group 2 (No PFoo)  [Used to program the route of inner position control, group 2.

The control mode is described as follows

Mode Sign Description
Position control
(terminal input)
Position control
(inner register)

Pt [Drive runs motor to reach the goal according to the external pulse commands.

Pr  |Drive runs motor to reach the goal according to the inner commands.

Drive runs motor to attain the target speed. The command type which is an
analog voltage or the inner registers could be switched by DI.

The drive receives the commands to run the motor to generate the demanded
torque. The command source is the analog voltage.

Pt-S |P/S is switched mutually via the LOP signal of DI.

Pt-T |PU/T is switched mutually via the LOP signal of DI

Hybrid mode Pr-S |[Pr/S is switched mutually via the LOP signal of DI

Pr-T |Pr/T is switched mutually via the LOP signal of DI.

S-T |S/T is switched mutually via the LOP signal of DI.

Speed control S

apow a|buig

Torque control T
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8.2 Parameter list

The parameters of Shihlin servo drive could be classify into 5 groups. PA group is basic for control mode option,
auto-tuning, etc. PB group is for gain and filter functions which enables to tune servo motor in stable operation. PC group
is expansion parameter which is related to speed/torque control and analog signal and communication functions. PD
group is for I1/0 parameters which enables users to set parameters for DI and DO. The following table is helpful for users
to consult.

(1)Basic parameter

. . Control Mode
NO Abbr. Name Initial Value Unit Ptlprl s
PAO1( % ) STY Control mode option 1000h - o o o
PAO2(A) ATUM Gain tuning mode option 0002h - o o
PAO3 ATUL Auto-tuning response level setting 0005h - o o
PAO4 HMOV  [Home moving option 0000h - o
PAO5 TL1 Inner torque limit 1 100 % o o | o
PA06 CMX Electronic gear numerator 1 - o
PAQ7(A) CDV Electronic gear denominator 1 - o
PAO8 HSPD1 Home moving high speed option 1 1000 rpm o
PA09 HSPD2 |Home moving high speed option 2 50 rpm o
PA10 RES1 Regenerative resistor value : Ohm o o o | o
PA11 RES2 Regenerative resistor capacity Watt o o o o
PA12 INP In-position range 100 Pulse o o
PA13( % ) PLSS Command pulse option 0000h - o
PA14( %) ENR Encoder output pulses 10000 pulse/rev o o o | o
PA15 CRSHA |Motor crash protection level (percentage) 0 % o o o | o
PA16 CRSHT |Motor crash protection (time) 1 mS o o o | o
PA17 OVL Output overload warning level 120 % o o o | o
PA18 OVS Overspeed warning 5500 rpm o o o | o
PA19 OVPE Position error excess 3x 27 pulse o o
PA20( % ) OVPL1 |Position pulse frequency excess level 1 530 KHz o
PA21( % ) OVPL2 |Position pulse frequency excess level 2 4500 KHz o
PA22( % ) DBF Dynamic brake control 0 - o o
PA23(m) MCS Memory write-inhibit function 0 - o o
PA24( % ) PRES Linear scale resolution of full-closed loop 5000 pulse/rev o o
PA25 PERR Error protection range of full-closed loop 30000 pulse o o
PA26(A) FCON Full-closed loop control option 0000h - o o
PA27 FELP Low-pass filter of full-closed loop 100 mS o o
PA28( % ) ABS Absolute encoder settings 0000h - o o o | o
PA29(mm) CAP Absolute homing position 0000h - o o o o
PA30(m) UAP Update encoder absolute position 0 - o o o o
PA31 APST Absolute coordinate system state 0000h - o o o | o
PA32 APR Encoder absolute position (rev) 0 rev o o o o
PA33 APP Encoder absolute position (pulse) 0 pulse o o o o
PA34( % ) ABSM I/O communication of absolute system 0 - o o o o
PA35~PA38 Reserved
PA39( % ) POL Motor rotary direction option 0000h - o o o o
PA40(A) SPW Special parameter write-enable 0000h - o o o o
PA41 POSPD |Max. speed output setting of encoder 5500 rpm o o o o
PA42( % ) BLK Parameter write-inhibit 0000h - o o o o
PA43( % ) ENB Encoder type option 0001h - o o o o
PA44( % ) EGM Electronic gear ratio mode 0 - o o
PA45( % ) FBP Position command pulse per revolution 10000 pulse o o
PA46~PA50 Reserved
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(2) Gain, filter parameters

- . Control Mode
NO Abbr. Name Initial Value Unit Pt | Pr T

PBO1 NHF1 |Machine resonance suppression filter 1 1000 Hz ol o] o] o

PB02 NHD1 |Machine resonance suppression attenuation 1 0 dB o|lo| o] o

PB03 NLP [Resonance suppression low-pass filter 0 0.1mS oflo]o|o

PB04 PST [Position command filter time constant 3 mS o| o

PB05 FFC |Position feed-forward gain 0 % o | o

PB06 GD1 [The ratio of load inertia to motor shaft 10 0.1time | o | o | ©

PBO7 PG1 |Position loop gain 35 rad/s o | o

PB08 VG1 |[Speed loop gain 817 rad/s of|of o

PB09 VIC |Speed integral gain 48 mS o| o] o

PB10 VFG |Speed feed-forward gain 0 0.0001 o
PB11(% ) | CDP |Gain switch condition 0000h - o| ol o

PB12 CDS |Gain switch condition value 10 depends | o | o | ©

PB13 CDT |Gain switch time constant 1 mS o| o] o

PB14 GD2 |[The ratio 2 of load inertia to motor shaft 70 0.1time | o | o | ©

PB15 PG2 |Position loop gain change ratio 100 % o| o

PB16 VG2 |[Speed loop gain change ratio 100 % o| ol o

PB17 VIC2 |Speed integral gain change ratio 100 % o| oo

PB18 SFLT |Speed low-pass filter smooth time constant 0 mS o

PB19 TQC |Torque command filter time constant 0 mS o

PB20 SJIT |Speed feedback filter time constant 0 0.1mS o

PB21 NHF2 |Machine resonance suppression filter 2 1000 Hz o

PB22 NHD2 [Machine resonance suppression attenuation 2 0 dB o| ol o

PB23 Reserved

PB24 VDC |[Speed differential compensation 980 - oflofof o

PB25 NHF3 |Machine resonance suppression filter 3 1000 Hz oflo]|o|o

PB26 NHD3 [Machine resonance suppression attenuation 3 0 dB ol o] o] o

PB27 ANCF |[Auto resonance suppression mode 1 - ol o] o]l o

PB28 ANCL |Resonance suppression detection level 50 % oflo]|o|o

PB29 AVSM [Auto vibration suppression mode 0 - o| o

PB30 VCL |Low-frequency vibration detection level 50 pulse o| o

PB31 VSF1 |Vibration suppression frequency 1 100 0.1Hz o| o

PB32 VSG1 |Vibration suppression gain 1 0 - o| o

PB33 VSF2 [|Vibration suppression frequency 2 100 0.1Hz o| o

PB34 VSG2 |Vibration suppression gain 2 0 - o| o

PB35 FRCL |Friction compensation level 0 % oflo] o

PB36 FRCT |Friction compensation filter time constant 0 mS oflo] o

PB37 FRCM [Friction compensation option 0 - ol ol o

PB38 FFCT |Position feed forward filter time constant 0 mS o| o
PB39(A) SVP |Synchronous motion speed gain 0 rad/s oflo]|]o|o
PB40(A) SVI |Synchronous motion speed integral constant 0 rad/s oflo]]o|o
PB41(A) SPI  [Synchronous motion position integral constant 0 rad oflo]|]o|o
PB42(A) | SBW |Synchronous motion control bandwidth 0 Hz oflo]o|o

PB43 SVL |Synchronous motion speed error filter constant 0 0.1mS oflo]o|o

PB44~PB50 Reserved
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(3) Expansion parameters

Control Mode

NO Abbr. Name Initial Value Unit PilPrls T
PCO1 STA |Acceleration time constant 200 mS oflo| o
PC02 STB |Deceleration time constant 200 mS ofo| o
PC03 STC |S-pattern acc./dec. time constant 0 mS ofo| o
PC04 JOG |JOG speed command 300 rpm o|lo|o| o
PCO05 SC1 |Inner speed command/limit 1 100 rpm o | o
PCO06 SC2 |[Inner speed command/limit 2 500 rpm o | o
PCO07 SC3 |Inner speed command/limit 3 1000 rpm o | o
PCO08 SC4 |Inner speed command/limit 4 200 rpm o | o
PC09 SC5 [Inner speed command/limit 5 300 rpm o | o
PC10 SC6 |Inner speed command/limit 6 500 rpm o| o
PC1 SC7 [Inner speed command/limit 7 800 rpm o| o

PC12(A) | VCM |Output speed of maximum analog command 3000 rpm o| o
PC13(A) TLC |Torque generated of maximum analog command 100 % oflo| o] o
PC14 MOD [Analog monitor output 0100h - ofo| o
PC15(% ) | SVZR |Speed analog zero voltage acknowledged range 10 mV o| o
PC16 MBR |Electromagnetic brake output delay time 100 mS oflo| o] o
PC17 ZSP |Zero speed acknowledged range 50 rpm o|lo|o]o
PC18( % ) | COP1 |Stop option and power interruption restart option 0010h - oflo| o] o
PC19(% ) | COP2 |Alarm history clear option and overload pre-warn option 0000h - oflo| o] o
PC20( % ) [ SNO [Communication device number 1 - o|lo| o] o
PC21(% ) | CMS |Communication mode option 0010h - o|l o] o] o
PC22(% ) | BPS |Communication protocol option 0010h - o|lo]| o] o
PC23 SIC |Communication time-out process option 0 s o|lo|ofo
PC24( %) | DMD [Status display option 0000h - o|lo| o] o
PC25 TL2 [Inner torque limit 2 100 % o|l o] o] o
PC26 VCO [Speed analog command/limit offset 0 mV o | o
PC27 TLO |Torque analog command/limit offset 0 mV o| o
PC28 MO1 |Analog monitor ch1 offset 0 mV o|lo|ofo
PC29 MO2 |Analog monitor ch2 offset 0 mV o|l o] o] o
PC30 MOG1 |Analog monitor ch1 output proportion 100 % ofo]o]o
PC31 MOG2 |Analog monitor ch2 output proportion 100 % o|lo]| o] o
PC32 CMX2 |Electronic gear numerator 2 1 - o| o
PC33 CMX3 |Electronic gear numerator 3 1 - o | o
PC34 CMX4 |Electronic gear numerator 4 1 - o| o
PC35(% ) | VCL |VC voltage limit 0 mV o| o
PSSSJ Reserved

109




(4) /0 setting parameters

S hihlin soH series Manual

i . Control Mode

NO Abbr. Name Initial Value | Unit Pt | Pr S T
PDO1( % ) DIA1 |Digital input signal auto-ON option 1 0000h - o o o o
PDO2( % ) DI1 |Digital input 1 option 0001h - o o o o
PDO3( % ) DI2 |Digital input 2 option 0007h - o o o o
PDO4( % ) DI3 |Digital input 3 option 0009h - o o o o
PDO5( % ) DI4 |Digital input 4 option 000Ah - o ) o o
PDO6( % ) DI5 |Digital input 5 option 0002h - o o o o
PDO7( % ) DI6 |Digital input 6 option 0006h - o o o o
PDO8( % ) DI7 |Digital input 7 option 0012h - o o o o
PDO9( % ) DI8 |Digital input 8 option 0011h - o o o o
PD10( % ) DO1 |Digital output 1 option 0003h - o o o o
PD11( %) DO2 |Digital output 2 option 0008h - o o o o
PD12( % ) DO3 [Digital output 3 option 0007h - o o o o
PD13( % ) DO4 |Digital output 4 option 0005h - o o o o
PD14( % ) DOS5 |Digital output 5 option 0001h - o o o o
PD15( % ) DIF [Digital input filter time option 0002h - o o o o
PD16(m) SDI |Digital input on/off state control option 0000h - o o o o
PD17( %) DOP1 |LSP/LSN triggered stop option 0000h - o o o
PD18( % ) DOP2 |CR signal clear option 0000h - o o
PD19( % ) DOP3 |Alarm code output option 0000h - o o o o
PD20( % ) DOP4 |Alarm reset triggered process 0000h - o o o o
PD21( % ) DI9 |Digital input 9 option 0018h - ) o o o
PD22( % ) DI10 [Digital input 10 option 0019h - o o o o
PD23( % ) DI11 |Digital input 11 option 0005h - o o o o
PD24( % ) DI12 |Digital input 12 option 0010h - ) o o o
PD25(m) ITST |Communication control DI on/off state 0000h - ) o o o
PD26( % ) DO6 |Digital output 6 option 0002h - ) o o o
PD27( %) DOD |Digital output logic option 0020h - o o o o
PD13( % ) DO4 |Digital output 4 option 0005h - ) o o o

PD29~PD40 Reserved
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(5) Pr position path planning parameter group 1

" . Control Mode
NO Abbr. Name Initial Value | Unit Pt Prl s T
PEO1 ODEF |Origin return Definition 00000000h - o
PEO2 ODAT |Origin Data value 0 - o
PEO3 PDEF1 |PATH#1 Definition 00000000h - o
PE04 PDAT1 [PATH#1 Data 0 - o
PE05 PDEF2 |PATH#2 Definition 00000000h - o
PE06 PDAT2 [PATH#2 Data 0 - o
PEO7 PDEF3 |PATH#3 Definition 00000000h - o
PE08 PDAT3 [PATH#3 Data 0 - o
PE09 PDEF4 |PATH#4 Definition 00000000h - o
PE10 PDAT4 [PATH#4 Data 0 - o
PE11 PDEF5 |PATH#5 Definition 00000000h - o
PE12 PDAT5 [PATH#5 Data 0 - o
PE13 PDEF6 |PATH#6 Definition 00000000h - o
PE14 PDAT6 [PATH#6 Data 0 - o
PE15 PDEF7 |PATH#7 Definition 00000000h - o
PE16 PDAT7 [PATH#7 Data 0 - o
PE17 PDEF8 |PATH#8 Definition 00000000h - o
PE18 PDAT8 [PATH#8 Data 0 - o
PE19 PDEF9 |PATH#9 Definition 00000000h - o
PE20 PDAT9 [PATH#9 Data 0 - o
PE21 PDEF10 |PATH#10 Definition 00000000h - o
PE22 PDAT10 |PATH#10 Data 0 - o
PE23 PDEF11 |PATH#11 Definition 00000000h - o
PE24 PDAT11 |PATH#11 Data 0 - o
PE25 PDEF12 |PATH#12 Definition 00000000h - o
PE26 PDAT12 |PATH#12 Data 0 - o
PE27 PDEF 13 |PATH#13 Definition 00000000h - o
PE28 PDAT 13 |PATH#13 Data 0 - o
PE29 PDEF 14 |PATH#14 Definition 00000000h - o
PE30 PDAT 14 |PATH#14 Data 0 - o
PE31 PDEF15 |PATH#15 Definition 00000000h - o
PE32 PDAT15 |PATH#15 Data 0 - o
PE33 PDEF 16 |PATH#16 Definition 00000000h - o
PE34 PDAT 16 |PATH#16 Data 0 - o
PE35 PDEF17 |PATH#17 Definition 00000000h - o
PE36 PDAT17 |PATH#17 Data 0 - o
PE37 PDEF 18 |PATH#18 Definition 00000000h - o
PE38 PDAT 18 |PATH#18 Data 0 - o
PE39 PDEF 19 |PATH#19 Definition 00000000h - o
PE40 PDAT19 |PATH#19 Data 0 - o
PE41 PDEF20 |PATH#20 Definition 00000000h - o
PE42 PDAT20 |PATH#20 Data 0 - o
PE43 PDEF21 |PATH#21 Definition 00000000h - o
PE44 PDAT21 |PATH#21 Data 0 - o
PE45 PDEF22 |PATH#22 Definition 00000000h - o
PE46 PDAT22 |PATH#22 Data 0 - o
PE47 PDEF23 |PATH#23 Definition 00000000h - o
PE48 PDAT23 |PATH#23 Data 0 - o
PE49 PDEF24 |PATH#24 Definition 00000000h - o
PES50 PDAT24 |PATH#24 Data 0 - o
PE51 PDEF25 |PATH#25 Definition 00000000h - o
PE52 PDAT25 |PATH#25 Data 0 - o
PE53 PDEF26 |PATH#26 Definition 00000000h - o
PE54 PDAT26 |PATH#26 Data 0 - o
PES55 PDEF27 |PATH#27 Definition 00000000h - o
PE56 PDAT27 |PATH#27 Data 0 - o
PE57 PDEF28 |PATH#28 Definition 00000000h - o
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PE58 PDAT28 |PATH#28 Data 0 - o
PE59 PDEF29 |PATH#29 Definition 00000000h - o
PE6GO PDAT29 |PATH#29 Data 0 - o
PE61 PDEF30 [PATH#30 Definition 00000000h - o
PE62 PDAT30 |PATH#30 Data 0 - o
PE63 PDEF31 |PATH#31 Definition 00000000h - o
PE64 PDAT31 |PATH#31 Data 0 - o
PEG5 PDEF32 |PATH#32 Definition 00000000h - o
PE66 PDAT32 |PATH#32 Data 0 - o
PEG67 PDEF33 [PATH#33 Definition 00000000h - o
PE68 PDAT33 |PATH#33 Data 0 - o
PE6G9 PDEF34 |PATH#34 Definition 00000000h - o
PE70 PDAT34 |PATH#34 Data 0 - o
PE71 PDEF35 |PATH#35 Definition 00000000h - o
PE72 PDAT35 |PATH#35 Data 0 - o
PE73 PDEF36 |[PATH#36 Definition 00000000h - o
PE74 PDAT36 |PATH#36 Data 0 - o
PE75 PDEF37 |PATH#37 Definition 00000000h - o
PE76 PDAT37 |PATH#37 Data 0 - o
PE77 PDEF38 [PATH#38 Definition 00000000h - o
PE78 PDAT38 |PATH#38 Data 0 - o
PE79 PDEF39 |PATH#39 Definition 00000000h - o
PES8O PDAT39 |PATH#39 Data 0 - o
PE81 PDEF40 |PATH#40 Definition 00000000h - o
PE82 PDAT40 |PATH#40 Data 0 - o
PE83 PDEF41 |PATH#41 Definition 00000000h - o
PE84 PDAT41 |PATH#41 Data 0 - o
PES85 PDEF42 |PATH#42 Definition 00000000h - o
PES86 PDAT42 |PATH#42 Data 0 - o
PE87 PDEF43 |PATH#43 Definition 00000000h - o
PE88 PDATA43 |PATH#43 Data 0 - o
PES89 PDEF44 |PATH#44 Definition 00000000h - o
PE90 PDAT44 |PATH#44 Data 0 - o
PE91 PDEF45 |PATH#45 Definition 00000000h - o
PE92 PDATA45 |PATH#45 Data 0 - o
PE93 PDEF46 |PATH#46 Definition 00000000h - o
PE94 PDAT46 |PATH#46 Data 0 - o
PE95 PDEF47 |PATH#47 Definition 00000000h - o
PE96 PDATA47 |PATH#47 Data 0 - o
PE97 PDEF48 |PATH#48 Definition 00000000h - o
PE98 PDATA48 |PATH#48 Data 0 - o
PE99 Reserved
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(6)Pr position path planning parameter group 2

. . Control Mode
NO Abbr. Name Initial Value | Unit PtIPrlSIT
PFO1 PDEF49 PATH#49 Definition 00000000h - o
PF02 PDAT49 PATH#49 Data 0 - o
PF03 PDEF50 PATH#50 Definition 00000000h - o
PF04 PDAT50 PATH#50 Data 0 - o
PF05 PDEF51 PATH#51 Definition 00000000h - o
PF06 PDAT51 PATH#51 Data 0 - o
PFO7 PDEF52 PATH#52 Definition 00000000h - o
PF08 PDAT52 PATH#52 Data 0 - o
PF09 PDEF53 PATH#53 Definition 00000000h - o
PF10 PDAT53 PATH#53 Data 0 - o
PF11 PDEF54 PATH#54 Definition 00000000h - o
PF12 PDAT54 PATH#54 Data 0 - o
PF13 PDEF55 PATH#55 Definition 00000000h - o
PF14 PDAT55 PATH#55 Data 0 - o
PF15 PDEF56 PATH#56 Definition 00000000h - o
PF16 PDAT56 PATH#56 Data 0 - o
PF17 PDEF57 PATH#57 Definition 00000000h - o
PF18 PDAT57 PATH#57 Data 0 - o
PE19 PDEF58 PATH#58 Definition 00000000h - o
PF20 PDAT58 PATH#58 Data 0 - o
PF21 PDEF59 PATH#59 Definition 00000000h - o
PF22 PDAT59 PATH#59 Data 0 - o
PF23 PDEF60 PATH#60 Definition 00000000h - o
PF24 PDAT60 PATH#60 Data 0 - o
PF25 PDEF61 PATH#61 Definition 00000000h - o
PF26 PDAT61 PATH#61 Data 0 - o
PF27 PDEF62 PATH#62 Definition 00000000h - o
PF28 PDAT62 PATH#62 Data 0 - o
PF29 PDEF63 PATH#63 Definition 00000000h - o
PF30 PDAT63 PATH#63 Data 0 - o
PF31 Reserved
PF32 Reserved
PF33 POV1 Speed setting of Internal position command 1 50 rpm o
PF34 POV2 Speed setting of Internal position command 2 10 rpm o
PF35 POV3 Speed setting of Internal position command 3 200 rpm o
PF36 POV4 Speed setting of Internal position command 4 300 rpm o
PF37 POV5 Speed setting of Internal position command 5 500 rpm o
PF38 POV6 Speed setting of Internal position command 6 800 rpm o
PF39 POV7 Speed setting of Internal position command 7 1000 rpm o
PF40 POV8 Speed setting of Internal position command 8 1200 rpm o
PF41 POV9 Speed setting of Internal position command 9 1500 rpm o
PF42 POV10 Speed setting of Internal position command 10 1800 rpm o
PF43 POV11 Speed setting of Internal position command 11 2000 rpm o
PF44 POV12 Speed setting of Internal position command 12 2200 rpm o
PF45 POV13 Speed setting of Internal position command 13 2400 rpm o
PF46 POV14 Speed setting of Internal position command 14 2700 rpm o
PF47 POV15 Speed setting of Internal position command 15 3000 rpm o
PF48 POV16 Speed setting of Internal position command 16 3000 rpm o
PF49 POA1 Accle.leration and deceleration time of internal 200 ms 5
position command 1
PF50 POA2 Acc.elleration and deceleration time of internal 300 ms 5
position command 2
PE51 POA3 Acge_leration and deceleration time of internal 500 ms 5
position command 3
PF52 POA4 Accle'leration and deceleration time of internal 600 ms 5
position command 4
PF53 POA5 Accg_leration and deceleration time of internal 800 ms 5
position command 5
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PF54 POAG Accle.leratlon and deceleration time of internal 900 ms 5
position command 6

PF55 POA7 Acc.elleratlon and deceleration time of internal 1000 ms 5
position command 7

PF56 POAS Acge_leratnon and deceleration time of internal 1200 ms 5
position command 8

PF57 POA9 Accle'leratlon and deceleration time of internal 1400 ms 5
position command 9

PF58 POA10 Accg_leratlon and deceleration time of internal 1600 ms 5
position command 10

PE59 POA11 Accg_leratlon and deceleration time of internal 2000 ms 5
position command 11

PF60 POA12 Accle'leratlon and deceleration time of internal 2500 ms 5
position command 12

PF61 POA13 Accg_leratlon and deceleration time of internal 3000 ms 5
position command 13

PF62 POA14 Accg_leratlon and deceleration time of internal 4000 ms 5
position command 14

PF63 POA15 Acc'e'leratlon and deceleration time of internal 5000 ms 5
position command 15

Acceleration and deceleration time of internal

PF64 POA16 o 6000 ms o
position command 16
PF65 DLY1 Delay time after position reached 1 0 ms o
PF66 DLY2 Delay time after position reached 2 100 ms o
PF67 DLY3 Delay time after position reached 3 200 ms o
PF68 DLY4 Delay time after position reached 4 300 ms o
PF69 DLY5 Delay time after position reached 5 500 ms o
PF70 DLY6 Delay time after position reached 6 600 ms o
PF71 DLY7 Delay time after position reached 7 800 ms o
PF72 DLY8 Delay time after position reached 8 1000 ms o
PF73 DLY9 Delay time after position reached 9 1200 ms o
PF74 DLY10 Delay time after position reached 10 1500 ms o
PF75 DLY11 Delay time after position reached 11 2000 ms o
PF76 DLY12 Delay time after position reached 12 2300 ms o
PF77 DLY13 Delay time after position reached 13 2500 ms o
PF78 DLY14 Delay time after position reached 14 3000 ms o
PF79 DLY15 Delay time after position reached 15 4000 ms o
PF80 DLY16 Delay time after position reached 16 5000 ms )
PF81 PDEC Auto-protection of deceleration time 00000000h ms o|lof| o] o
PF82(m) PRCM PR command trigger registers 0 - o
PF83 EVON Event on trigger PR program No. 0000h - o
PF84 EVOF Event off trigger PR program No. 0000h - o
PF85(m) PMEM Don’t memory data setting when power off 0000h - o|lo| o] o
PF86 SWLP Software limit : positive 2%'-1 pulse o
PF87 SWLN Software limit: negative -2%'+1 pulse o
PF88~PF99
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The following table including the relevant parameters with different modes is helpful for users convenient to consult.

Torque control related parameters

. . Control Mode
NO Abbr. Name Initial Value Unit PilPrl ST
PAO1(*) STY [Control mode setting value 1000h - o | o
PAO5 TL1 |Internal torque limit 1 100 % o | o
PCO05 SC1 |Internal speed limit 1 100 rpm o | o
PC06 SC2 [Internal speed limit 2 500 rpm o | o
PCO7 SC3 [Internal speed limit 3 1000 rpm o | o
PC08 SC4 |Internal speed limit 4 200 rpm o | o
PC09 SC5 |Internal speed limit 5 300 rpm o o
PC10 SC6 [Internal speed limit 6 500 rpm o | o
PC11 SC7 |Internal speed limit 7 800 rpm o | o
PC12 (A) | VCM |Analog speed limit maximum rotation speed 3000 rpm o | o
PC13 (A) TLC |Analog torque command maximum output 100 % o | o
PC25 TL2 |Internal torque limit 2 100 % o | o
PC26 VCO |Analog speed limit offset 0 mV o | o
PC27 TLO |Analog torque command offset 0 mV o | o
PC35(*%) VCL |VC Voltage limit 0 mV o | o
Speed control related parameters
. . Control Mode
NO Abbr. Name Initial Value | Unit Ptlprls|T
PAO1(*) STY |Control mode setting value 1000h - o | o
PAO5 TL1 [Internal torque limit 1 100 % o | o
PA14(*) | ENR |Encoder output pulses 10000 p‘r‘('j\'/e’ olololo
PB18 SFLT [Speed command low-pass smoothing time constant 0 ms o | o
PCO05 SC1 [Internal speed command 1 100 rpm o | o
PCO06 SC2 [Internal speed command 2 500 rpm o | o
PCO07 SC3 |Internal speed command 3 1000 rpm o | o
PC08 SC4 |Internal speed command 4 200 rpm o | o
PCO09 SC5 [Internal speed command 5 300 rpm o | o
PC10 SC6 |Internal speed command 6 500 rpm o | o
PC11 SC7 |Internal speed command 7 800 rpm o | o
PC12 (A) | VCM [Analog speed command — Maximum rotation speed 3000 rpm o | o
PC25 TL2 |Internal torque limit 2 100 % o| o] ofo
PC26 VCO |Analog speed command offset 0 mV o | o
PC27 TLO |Analog torque limit offset 0 mV o | o
PC35(%) VCL [VC Voltage limit 0 mV o | o
Position control related parameters
. . Control Mode
NO Abbr. Name Initial Value Unit Pl pPr] S
PAO1(*) STY |Control mode setting value 1000h - o| o] o]o
PAO4 HMOV|Home moving mode 0000h - o
PAO5 TL1 |Inner torque limit 1 100 % o| o] ofo
PAOG CMX |Electronic gear numerator 1 - o | o
PAQ7 (A) | CDV |Electronic gear denominator 1 - o | o
PA13 (*) PLSS [Command pulse option 0000h - o
PA14 (*) ENR Encoder output pulses 10000 Plr.l(I;/e/ olololos
PA39(*) POL [Motor rotary direction option 0000h - o | o
PC25 TL2 [Inner torque limit 2 100 % o | o
PC32 CMX2 [Electronic gear numerator 2 1 - o | o
PC33 CMX3 [Electronic gear numerator 3 1 - o | o
PC34 CMX4 |Electronic gear numerator 4 1 - o | o
PEO1 ODEF |Origin return Definition 00000000h - o
PEO02 ODAT |Origin Data value 0 - o
PE03~PE98 PR mode related definition.Details refer to section 8.3 o
PFO1~PF87 PR mode related definition.Details refer to section 8.3 o
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Smoothing filter and resonance suppression related parameters

. . Control Mode
NO Abbr. Name Initial Value Unit Pt | Pr T
PBO1 NHF 1 |Machine resonance suppression filter 1 1000 Hz o|lof|ofo
PB02 NHD1 |Machine resonance suppression attenuation 1 0 dB ol o|ofo
PB03 NLP [Resonance suppression low-pass filter 10 0.1ms o|loflo]o
PB04 PST |Position command filter time constant 3 ms o | o
PB19 TQC |Torque command filter time constant 0 ms o
PB20 SJIT |Speed feedback filter time constant 0 0.1ms o | o o
PB21 NHF2 |Machine resonance suppression filter 2 1000 Hz o o
PB22 NHD2 |Machine resonance suppression attenuation 2 0 dB ol ool o
PB23 Reserved
PB25 NHF 3 [Machine resonance suppression filter 3 1000 Hz o|lo|ofo
PB26 NHD3 |Machine resonance suppression attenuation 3 0 dB o|lof|ofo
PB27 ANCF |Auto resonance suppression mode 1 - o|lof| o] o
PB28 ANCL |Resonance suppression detection level 50 % o| o ofo
PB29 AVSM |Auto vibration suppression mode 0 - o| o
PB30 VCL |Low-frequency vibration detection level 50 pulse o | o
PB31 VSF1 |Vibration suppression frequency 1 100 0.1Hz o | o
PB32 VVSG1 |Vibration suppression gain 1 0 - o | o
PB33 VSF2 |Vibration suppression frequency 2 100 0.1Hz o | o
PB34 VVSG2 |Vibration suppression gain 2 0 - o | o
PB35 FRCL |Friction compensation level 0 % o | o
PB36 FRCT |Friction compensation filter time constant 0 ms o | o
PB37 FRCM|Friction compensation option 0 - o | o
PB38 FFCT |Position feed forward filter time constant 0 ms o| o
PCO1 STA |Acceleration time constant 200 ms o | o
PC02 STB |Deceleration time constant 200 ms o | o
PC03 STC |S-pattern acc./dec. time constant 0 ms o | o
PD17(*) |DOP1|LSP/LSN triggered stop option 0000h - ol of o
Control gain and gain switch related parameters
- . Control Mode
NO Abbr. Name Initial Value Unit PilpPrls
PAO2 ATUM |[Gain tuning mode option 0002h - oflo]| o] o
PAO3 ATUL [Auto-tuning response level setting 0010 - o] o] o
PB05 FFC |Position feed-forward gain 0 0.0001 | o | o
PBO7 PG1 |Position loop gain 45 rad/s o | o
PBO08 VG1 |Speed loop gain 183 rad/s of| o] o
PB09 VIC |Speed integral gain 34 ms o| o] o
PB10 VFG |Speed feed-forward gain 0 0.0001 o
PB11(*) CDP |[Gain switch condition 0000h - ofl o] o
Kpps /
PB12 CDS |Gain switch condition value 10 Pulse/ | o | o | ©
rpm
PB13 CDT |Gain switch time constant 1 ms o] o] o
PB14 GD2 [The ratio 2 of load inertia to motor shaft 70 0.1time | o | o | ©
PB15 PG2 |Position loop gain change ratio 100 % o] o
PB16 VG2 [Speed loop gain change ratio 100 % of o] o
PB17 VIC2 |Speed integral gain change ratio 100 % o| o] o
PB24 VDC |Speed differential compensation 980 - ofl o] o
Digital 1/0 settings related parameters
. . Control Mode
NO Abbr. Name Initial Value Unit PtlPrlsS|T
PA12 INP [In-position range 41943 pulse o | o
PC17 ZSP |Zero speed acknowledged range 50 rpm o|lo]| o] o
PC16 MBR |Electromagnetic brake output delay time 100 ms o|lo|o]o
PDO1(*) DIA1 |Digital input signal auto-ON option 1 0000h - o|lo|o]o
PDO02(*) DI1 |Digital input 1 option(CN1-14) 0001h - o|lo]|o]o
PDO03(*) DI2 |Digital input 2 option(CN1-15) 000Dh - o|lo]|o]o
PDO04(*) DI3 |Digital input 3 option(CN1-16) 0003h - o|lo| o] o
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PDO05(*) DI4 |Digital input 4 option(CN1-17) 0004h - olo]o]o
PDO06(*) DI5 |Digital input 5 option(CN1-18) 0002h - o|lo]|o]o
PDO7(*) DI6 |Digital input 6 option(CN1-19) 000Fh - o|lo]|o] o
PDO08(*) DI7 |Digital input 7 option(CN1-20) 0012h - o|lo]|o]o
PDO09(*) DI8 |Digital input 8 option(CN1-21) 0011h - o|lo]|o]o
PD10(*) DO1 |Digital output 1 option(CN1-41) 0003h - oflof|of o
PD11(*) DO2 |Digital output 2 option(CN1-42) 0008h - olofof o
PD12(*) DO3 |Digital output 3 option(CN1-43) 0007h - olofo|o
PD13(*) DO4 |Digital output 4 option(CN1-44) 0005h - olofo| o
PD14(*) DOS5 |Digital output 5 option(CN1-45) 0001h - olofof o
PD15(%) DIF |Digital input filter time option 0002h - o|lof|o] o
PD16(*) I0S |Digital input on/off state control option 0000h - o| o
PD17(*) |DOP1|[LSP/LSN triggered stop option 0000h - oo o
PD18(*) |DOP2|R signal clear option 0000h - o| o
PD19(*) |DOP3|Alarm code output option 0000h - o|lof|o] o
PD20(*) |DOP4|Alarm reset triggered process 0000h - o|lof|o] o
PD21(*) DI9 |Digital input 9 option 0018h - o|lof|o] o
PD22(*) DI10 [Digital input 10 option 0019h - olofo| o
PD23(*) DI11 [Digital input 11 option 0005h - o|lof|lo] o
PD24(*) DI12 [Digital input 12 option 0010h - olofof o
PD25(m) ITST |Communication control DI on/off state 0000h - o|lof|o] o
PD26(*) DO6 |Digital output 6 option 0002h - o|lof|o] o
PD27(*) DOD |Digital output logic option 0020h - olofof o
Communication related parameters
- . Control Mode
NO Abbr. Name Initial Value Unit PilPrlS|T
PC20(*) SNO |Communication device number 1 - o|lo]| o] o
PC21(*) | CMS [Communication mode option 0010h - o|lo]|o] o
PC22(*) BPS |Communication protocol option 0010h - o|lo]|o]o
PC23 SIC [Communication time-out process option 0 s o|lo| o] o
Monitor and status display related parameters
. . Control Mode
NO Abbr. Name Initial Value Unit PLIPrl ST
PC14 MOD [Analog monitor output 0100h - o|lo|ofo
PC24(*) DMD |Status display option 0000h - o|lo|o]o
PC28 MO1 |Analog monitor ch1 offset 0 mV o|lof|ofo
PC29 MO2 [Analog monitor ch2 offset 0 mV o|lof|lo]o
PC30 MOG1 [Analog monitor ch1 output proportion 100 % ofo] o] o
PC31 MOG2 [Analog monitor ch2 output proportion 100 % o|o|o]o
Other functions related parameters
. . Control Mode
NO Abbr. Name Initial Value Unit PtlPrlsSlT
PA40(A) | SPW |Special parameter write-enable 0000h - o|lo|o]o
PA42(*) BLK [Parameter write-inhibit 0000h - o| ol o
PB06 GD1 |The ratio of load inertia to motor shaft 70 0.1time | o | o | ©
PB14 GD2 |The ratio 2 of load inertia to motor shaft 70 0.1time | o | o | o
PC18(*) |COP1|Stop option and power interruption restart option 0010h - ool o
PC19(*) |COP2|Alarm history clear option 0000h - ool o
PD20(*) |DOP4|Alarm reset triggered process 0000h - o| ol o
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8.3 Parameter details

Control| Initial |Setting

No | Abbr. Function description Mode | Value | range unit

Setting value of Control mode option:

x:control mode select
0:position
1:position/speed
2:speed
3:speed/torque
4:torque
5:torque/position
STY y:position command select Pr.Pt 0000h
PAO1 *) 0:external input ST -
1:inner register(absolute type)
2:inner register(incremental type)

1000h
1115h

z:electromagnetic brake enabled option
0:disabled
1:enabled. (Motor with electromagnetic brake applied)

u:DI/DO setting option
0:Functions of DI/DO are fixed as user defined no matter what
control mode switched.
1:Functions of DI/DO are changed as control mode switched. Pin
functions are decided by servo drive automatically.

Gain tuning mode option:

x:gain tuning mode option 0000h
PA02 |ATUM 0:manual-gain tuning(PI control) Pr. Pt.

) . . . 0002h ~
(A) 1: manual-gain tuning(PI control + interference compensator) S. T 0003h
2: Auto-gain tuning(load inertia ratio and bandwidth estimated)
3: Auto-gain tuning(fixed load inertia ratio)
4:Interpolation mode(PB37 is fixed, other gain value estimated)

Auto-tuning response level setting:

PAO3 [ATUL| [0]0 0] x| sT | 10 [1~32| -

x: response level setting

Response Rigidity Response| | Response Rigidity Response
level frequency level frequency
1 10.0 Hz 17 67.1
2 11.3 Hz 18 75.6
3 12.7 Hz 19 85.2
4 14.3 Hz 20 95.9
5 low | 16.1 Hz 21 middle | 108.0
6 18.1 Hz 22 121.7
7 20.4 Hz 23 137.1
8 23.0 Hz 24 154.4
9 259 Hz 25 173.9
10 29.2 Hz 26 195.9
11 32.9 Hz 27 220.6
12 middle | 37.0 Hz 28 high 248.5
13 41.7 Hz 29 279.9
14 47.0 Hz 30 315.3
15 52.9 Hz 31 355.1
16 59.6 Hz 32 400.0
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No | Abbr. Function description Cemie]) Ml | S unit
Mode | Value | range
Home moving option:
[olz]y[x]
z y X
Limit setting Z signal setting Home moving option
0~1 0~2 0~8
x=0:
Home return in CW
rotation, LSP is origin.
x=1:
y=0 : motor tlurns back to last Z g?;?;fﬁgﬁ :2 cc);r%\llr\‘/n
pulse to attain — ;
y=1: motor goes ahead to next )é:/?/'rlc-)l; rg:nreturn n
Z pulse to attain y=2 : origin ) ’ .
recognized right away OGRP'OFF_)ON 'S
origin.
x=3: Home return in
CCW rotation, 0000h
PA04 |HMOV o OGRP:OFE—ON is Pr |{0000h| ~ -
When reach limit : origin. 0128h
z:O:E'rror' X=4: CW rotation to
z=1:direction ) -
reverse find z pulse as origin.
X=5: CCW rotation to
find z pulse as origin.
X=6:
Home return
y=0 : motor turns back to last Z |in CW rotation,
pulse to attain OGRP:ON—OFF is
y=1: motor goes ahead to next|origin.
Z pulse to attain y=2 : origin x=7: Home return in
recognized right away CCW rotation,
OGRP:ON—OFF is
origin.
x=8: Directly define
current position as the
origin.
No [ Abbr. Function description il [k | e unit
Mode |Value| range
Inner torque limit 1 :
Motor generated torque is restricted by this parameter which unit is %.
The generated torque is calculated as below.
Torque limit value = maximum torque *PA05
TL signal is used to select PAO5S or analog TLA as limit value.
TL1 signal enables the PC25 to compare with PAO5 or TLA.
If the TL1 and SG are open-circuit, the valid torque limit is: 0
TL-SG The valid torque limit Pr. Pt _
PAO5 | TL1 open-circuit torque limit =PA 05 S.T 100 | 450 | %
short-circuit If TLA<PA 05, torque limit = TLA
If TLA>PA 05, torque limit = PA 05

If the TL1 and SG are short-circuit, the valid torque limit is:

TL-SG The valid torque limit
open-circuit If PC 25<PA 05, torque Ii'mi.t =PC 25
If PC 25>PA 05, torque limit = PA 05
short-circuit If PC 25<TLA, torque Iimit.= PC 25
If PC 25>TLA, torque limit = TLA
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1
PA0OG6 | CMX Electronic gear numerator Pr. Pt 1 ~ -
226
Electronic gear denominator
The improper setting could lead to unexpected fast rotation so make sure to
set them in the state of SERVO OFF.
The proper range setting is:
. o 1
PAQ7 CDhV Pulse command input CMX Position command Pretl 1 - )
(4) > N e
F1 CbhVv CMX
2=f1. ——
Cbv
Note : limit condition : 1/50 < (CMX/CDV) < 64000
No | Abbr. Function description o] Initial Value S unit
Mode range
1
PA08 | HSPD1 | Home moving high speed option 1 Pr 100 ~ rom
2000
1
PAQ9 | HSPD2 [Home moving high speed option 2 Pr 20 ~ rem
500
Regenerative resistor value
Drive capacity Default According to 10
Under 500W 100Q Pr. Pt | spec, please -
PAT0| REST 750W~1KW 40Q S. T |refer to the table 750 Ohm
1.5KW~3.5KW 13Q left.
S5KW~7KW 8Q
Regenerative resistor capacity
Drive capacity Default According to 0
Under 500W 20W Pr. Pt | spec, please -
PATH RESZ | I75ow=1kw 40W S.T |refer to the table| .~ | "'
1.5KW~3.5KW 100W left.
S5KW~7KW 1000W
In-position range :
To define the permissible pulse error range of position pulse 0
PA12| INP commands. As positioning operation done, the INP signal of DO Pt Pr 41943 2;2 pulse
would output.
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motor revolution is 1024.

For output division ratio setting

Set " o1oo " in parameter PA39.

Set the output division ratio (PA14) per motor revolution.

PA14 setting value
—  PAfdsettngvalue
Output pulses =
resolution per motor revolution
resolution per motor revolution
If PA39=0100h and PA14=512, the actual output pulses per

motor revolution is (222/512) =8192.

No | Abbr. Function description Canlirel Sl ST unit
Mode Value range
Pulse command option :
Setting value of Control mode option:
lulz[y[x]
x : pulse-train format select
x=0 : forward/reverse rotation pulse train - x=1 : pulse
train + sign
x=2 : A/B phase pulse train
y : acknowledged logic
y=0 : positive logic - y=1 : negative logic
Logic Pulse Type Forward [ Reverse
appnose [P LT L L L
Y sl LN W W W
g poes | AT AR 0000h
PA13 Pt*s)s R A p— Pt | ooooh | ~ :
2| cwong |7 LT 1112h
CCW pulse, xr—lm—n—r
aphase | LT LT LT LT
of P AL L
- "
| o | TR
L= Cmnuie:_n_ﬂ_f"m—
z : input pulse filter option
0 : Pulse frequency 500kpps or less (u=0)
1 . Pulse frequency 200kpps or less (u=0)
0 : Pulse frequency 4000kpps or less (u=1)
1 : Pulse frequency 1000kpps or less (u=1)
u : pulse input hardware option
u=0 : Normal speed port (CN1, PP - PG ~ NP ~ NG)
u=1 : High speed port (CN1, HPP ~ HPG ~ HNP - HNG)
No [ Abbr. Function description Cenio) il iy unit
Mode Value range
Encoder output pulses
Used to set the A/B-phase pulses encoder output by the
drive.
Users could use parameter PA39 to choose the output pulse
setting or output division ratio setting. Set the value 4 times
greater than the A-phase or B-phase pulses. The number of
A/B-phase pulses actual output is 1/4 times. The maximum
output frequency is 20MHz. (after multiplication by 4). Use
this
parameter within this range.
For output pulse setting
ENR Set " 00oo " (initial value) in parameter PA39. Pr.Pt 4 Pulse/
PA14 *) Set the number of pulses per servo motor revolution. S.T 10000 ~ rev
If PA39=0000h and PA14=1024, the actual output pulses per 2%
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No Abbr. Function description Ceniel | [liEl ) <y unit
Mode | Value | range
Motor crash protection level (percentage)

PA15 | CRSHA Used to prevent the motor running from crashing the mechanical PSr._PI_t 0 0~300 o
equipment. If PA15 is 0, the function is disabled. Any non-zero ’ °
value setting will enable this function.

Motor crash protection (time) 0
When the PA15 level is reached after the PA16 setting time Pr.Pt
PA16 | CRSHT taken, the AL20 will occur. This function is suitable for non- ST 1 ¥ ms
o e . 1000
contact applications, such as electric discharge machines.
Output overload warning level 0
Used to set output overload level. If PA17 setting is within 0 Pr.Pt ~ o

PA17 OovL ~100, when the motor has reached this level, a warning will be S.T 120 120 %
activated. If PA17 setting exceeds 100, the function is disabled.

Over speed warning Pr Pt 1

PA18 OVS [When the motor feedback speed exceeds this PA18 setting, the S.T 5500 ~ rpm
ALO6 will occur. ) 6000
Position error excess PrPt 1~

PA19 | OVPE [When the position error exceeds this PA19 setting, the ALO8 will . 3*2% o%4 | Pulse
oceur. )

OVPL1 Position pulse frequency excess level 1 100
PA20 . When PA13 is set as Oooo and the position command pulse Pt 530 ~ KHz
) frequency exceeds this PA20 setting, the ALO7 will occur. 600
OVPL2 Position pulse frequency excess level 2 1000
PA21 " When PA13 is set as 1ooo and the position command pulse Pt 4500 ~ KHz
) frequency exceeds this PA20 setting, the ALO7 will occur. 5000
Dynamic brake control
Used to enable or disable the dynamic brake if an alarm

PA22 D(%F occurred. PSr._PI_t 0 0~1 -
0: DBF enabled, the motor stops immediately. ’

1: DBF disabled, the motor coasts to stop gradually.
Memory write-inhibit function
Used to permit or prohibit memory-write.

PA23 M(S)S 0:EEPROM is writable. PS:'.PI.t 0 0~1 -
1:EEPROM is prohibited to be written. Parameter modification ’
will vanish after power off.

PRES Linear scale resolution of full-closed loop Pr Pt 200
PA24 . Used to set the A/B quadrature phase pulses (4x) for full-closed ' 5000 ~ pulse
) control per motor revolution. 2%
Error protection range of full-closed loop
When the position error of linear scale A/B phase feedbacked Pr Pt 1

PA25 | PERR |and the motor encoder feedbacked exceeds this PA25 setting, ' 30000 ~ pulse
the (2%-1)

AL23 will occur.
Full-closed loop control option :
[ 0fz]y[x]
x : switch of full-close loop
0 : invalid
1 : full-close loop control is valid
2 : couple synchronous motion is valid 0000h
PA26 FCON Pr.Pt 0000h - )
(A) |y : pulse output source option (LA/LB/LZ) 0112h
0 : motor encoder
1 : linear scale A/B phase counter
z : positive or negative direction option of linear scale
0 : Aphase leads B phase means the positive direction
1 : B phase leads A phase means the positive direction
Low-pass filter of full-closed loop
If the mechanism rigidity of full-close loop control is insufficient, Pr Pt 0

PA27 | FELP |users can adjust this PA27 setting to enhance the stability of ' 100 ~ ms
the mechanism. “0” setting means this filter disabled. The more 1000
rigidity of full-closed mechanism, the more less setting of PA27.
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PA28

ABS
)

Absolute encoder settings
Used to permit that the motor with absolute encoder but is
operated as an incremental motor.

0: Incremental mode.

1: Absolute mode.
This setting is only available for the servo motor with absolute
encoder, otherwise the AL24 will occur.-

Pr.Pt
ST

0000h

0000h

0001h

PA29

CAP
(m)

Absolute homing position
When the PA29 is set as 1, the current position will be set as
origin position. This function is the same as the ABSC.

Pr.Pt
ST

0000h

0000h

0001h

PA30

UAP
(w)

Update encoder absolute position

Used to update the absolute position data of the encoder.
1: Update the encoder data to PA31~PA33 only
2: Update the PA31~PA33 and clear the position error as
well. As this setting is activated, the current position of the
motor will be reset as the goal of position command.

Pr.Pt
S.T

1§

No

Abbr.

Function description

Control
Mode

Initial
Value

Setting
range

unit

PA31

APST

Absolute coordinate system state (read only)

bit15~bit5 bit4 bit3 bit2 bit1 bit0

0 01 0 01 01 01

bit0 : absolute position status
0 : normal
1 . absolute position has lost

bit1 : battery voltage level
0 : normal
1 : low voltage

bit2 : encoder turns excess
0 : normal
1 : overflow

bit3 : reserved

bit4 : absolute coordinate system state
0 : normal

1 . absolute coordinate system has not yet been set

bit5~bit15 : reserved

Pr.Pt
ST

0000h

001Fh

PA32

APR

Encoder absolute position (rev) (read only)
To display the absolute encoder turn number. This parameter is
valid only when the PA28 is set as 1.

Pr.Pt
ST

0

4194303

pulse

PA33

Encoder absolute position (pulse) (read only)
To display the absolute encoder pulse number. This parameter
is valid only when the PA28 is set as 1.

Pr.Pt
ST

32767

-32768

rev

PA34

I/O communication of absolute system
0 : Delta PLC is applied
1 : Mitsubishi PLC is applied

Pr.Pt
S.T

0

1

PA35

PA38

reserved
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PA39

POL
(*)

Motor rotary direction option

The relation among motor rotary direction and input command
pulse-train direction and encoder output pulse direction is
described below.

[olz[y[x]

x : input pulse-train and motor rotary direction option
X motor rotary direction

forward pulse-train

input

0 CCW CwW
1 Cw CCW

y : motor rotary direction and encoder pulse output option

y motor CCW rotation motor CW rotation

aphase f} ] f1 aphese f 3 1 £}

O | spwed 73 AL F | oot 1 F1
asvase_f 1 1 1 prase_ f1 F1
a7} £ 1 sorase} ) £ £
z : encoder output option

0 : output pulse

1 . output division ratio
This parameter is related to PA 14

reverse pulse-train input

1

Pt.S.

0000h

0000h

0111h

PA40

SPW
()

Special parameter write-enable :
As this parameter is set as 0088h, the drive would take 2
seconds to recover factory-set. This change is valid by
power off once and power on again.

Pr.Pt
ST

0000h

0000h

00FFh

PA41

POSPD

Max. speed output setting of encoder

According the actual application, users can set this PA41 to
optimize the encoder outputs (LA, LB). If this setting value is
exceeded during the motor running, the AL30 will occur. “0” is to
disable this function.

Pr.Pt
S.T

5500

6000

rpm

No

Abbr.

Function description

Control
Mode

Initial
Value

Setting
range

unit

PA42

BLK
)

Parameter read/write inhibit option

PA42 | PAoo | PBoo | PCoo | PDoo | PEoo | PFoo

0000h ©

0001h ® [ X

0002h ® | X

0003h B | X

0004h © | X

0005h | o | X

0006h X, but PA42 is excepted it is writable.

o : R/W enable, o : R enable W inhibit, X : R/W inhibit

Note: When the parameter group is assigned to R/W
inhibit, it mean that the display will not show.

Pr.Pt
S.T

0000h

0000h

00FFh

PA43

ENB
)

Encoder type option

Set PA43 as 0, when the 20bit resolution encoder is used
Set PA43 as 1, when the 22bit resolution encoder is used
Set PA43 as 2, when the 23bit resolution encoder is used

Pr.Pt
ST

0001h

0000h

0002h
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No Abbr. Function description Coniel L] S unit
Mode Value range
Electronic gear ratio mode
0 : normal, ratio=PA06/PAQ7
1 : ratio conversion 1, ratio= encoder resolution/
PA45
2 : ratio conversion 2, ratio= 2 x PA06/PAQ7, it is
suitable for 22bit
to 23bit conversion 0
EGM |Here is a explanation diagram :
PA44 (*) FBP is the setting value of PA45 ; Ptis the resolution pulse of perturn. Pr.Pt 0 -~ -
A | 2
Commend
pulse train
FBP Position command pulse per revolution 10°
PA45 *) Used to set the position command pulse number per Pr.Pt 10000 ~ pulse
revolution when the PA44 is set as 1. 10°
PA46
~ Reserved
PA50
No ([ Abbr. Function description Ceitl| el | i) unit
Mode | Value | range
Machine resonance suppression filter 1
To set a specific frequency which the control gain is decreased to
suppress the mechanism resonance. Refer to section 6.3.6.
Goinfon)
10
Pr.Pt
PBO1|NHF1 r s - 1000 ~ Hz
NHD I \} Ve ST 4000
- ------= Frequency (M|
1 1
l———p
NHF
Machine resonance suppression attenuation 1 Pr Pt 0
PB02|NHD1|To set the attenuation at the PBO1 frequency. The setting of “0” S'T 0 ~ dB
value denotes the disabled of this notch filter. ) 32
. ) 0
PBO3| NLP Resonance suppression low-pass filter Pr.Pt 10 ~ 0.1ms
To set low-pass filter time constant for suppress resonance S.T 10000
Position command filter time constant
Used to smooth the running of motor in position control mode.
See section 6.4.3 for more details.
HeiE
3% 0
PB04| PST Pt. Pr 3 ~ ms
20000
t
PET
The time to reach actual target position is 5time of PST.
Position feed-forward gain 0
PBO5| FFC To reduce the position error and po§|tlon settling tlme, but if the value Pt Pr 0 ~ %
is set too large, a sudden acceleration or deceleration may cause 200
overshoots.
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No | Abbr. |Function description Comie]| il || i) unit
Mode | Value | range
The ratio of load inertia to motor shaft
(load inertia ratio) Pr Pt 0
PB06| GD1 |Set the load inertia ratio value on the servo motor. When the auto tuning S T' 70 ~ 0.1time
mode (PA02) set to”1”, then adjusting result will be set in this parameter ’ 1200
automatically.
Position loop gain :
Used to decide response level of position loop. Increasing PG1 4
PBO07| PG1 |improves traceability, but a too high value makes overshooting or Pt. Pr 45 ~ rad/s
vibration occurred. When auto-gain tuning mode is applied, PB07 would 1024
be set according to the result of inertia estimation.
Speed loop gain
Increasing VG1 improves traceability to a speed command but a too Pt Pr 40
PB08| VG1 |high value will make machine resonance. S 183 ~ rad/s
When auto-gain tuning mode is applied, PB08 would be set according 9000
to the result of gain tuning.
. . 1
Speed integral gain Pt Pr. N
PBO9| VIC The PBO09 is used to eliminate stationary deviation against a command. S 34 1000 ms
Speed feed-forward gain 0
pe10| VEG To set the proper gain would reduce the tracking time of speed s 0 ~ o
command. Also, a too big value would cause overshoots during the 200 ?
sudden acceleration/deceleration command.
Gain switch option
[ofofofx]
x=0 : Turn off gain switch
x=1 : Gain switched as the CDP signal of DI is ON
CDP x=2 : Position command frequency >= CDS(PB12) setting Pt. Pr 0000h
PB11 *) x=3 : Position command pulse error >= CDS(PB12) setting S 0000h - -
x=4 : Motor speed >= CDS(PB12) setting 0008h
x=5 : Gain switched as the CDP signal of DI is OFF
x=6 : Position command frequency<= CDS(PB12) setting
x=7 : Position command pulse error <= CDS(PB12) setting
x=8 . Motor speed <= CDS(PB12) setting
Gain switch condition value Pt Pr 0 kpps
PB12| CDS |The unit of CDS value is varied (kpps, pulse, rpm) according to the S 10 ~ pulse
settings of CDP. 4000000| rpm
Gain switch time constant Pt Pr 0
PB13| CDT [Used to smooth the motor running at gain switching. Used to set up S 1 ~ ms
time constant when CDP switches to CDS. 1000
The ratio 2 of load inertia to motor shaft Pt Pr 0 0.1
PB14| GD2 |Set the demand ratio of load inertia to motor shaft after switching. This . 70 ~ .'
) . : . ) S time
value is valid as gain switch function preformed. 1200
Position loop gain change ratio
PB15| PG2 The gain values would be changed as: Pt P 100 1? Y
gain after switched = (PG1 or VG1 or VIC) x PB15 (%) T 500 ?
These changes are valid only if auto-gain tuning disabled.
. . 10
Speed loop gain change ratio Pt .Pr. ~ o
PB16| VG2 These changes are valid only if auto-gain tuning disabled. S 100 500 o
. . . 10
Speed integral gain change ratio : Pt .Pr - o
PB17) VIC2 These changes are valid only if auto-gain tuning disabled. S 100 500 o
Speed low-pass filter smooth time constant :
Larger value would make the response slow down obviously. If it is set
as zero, this function is disabled. 0
PB18|SFLT|. ST | o ~ ms
' 1000
L
The required time to catch the command is 5-time of SELT.
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Control

Initial

Setting

No | Abbr. Function description Mode | Value | range unit
Torque command filter time constant :
Larger value would make the response slow down obviously. If it is set
as zero, this function is disabled.
— 0
PB19| TQC | = T 0 ~ ms
5000
| T
The required time to catch the command is 5-time of TQC.
) . 0
Speed feedback filter time constant Pr.Pt ~
PB20| SJIT Used to set the filter time constant of motor speed feedback. S.T 0 1000 0.1ms
Machine resonance suppression filter 2 : Pr Pt 10
PB21|NHF2|The secondary option of notch filter frequency to suppress the S.T 1000 ~ Hz
mechanism resonance. ' 4000
Machine resonance suppression attenuation 2 : Pr Pt 0
PB22[NHD2[The secondary option of notch filter attenuation. S'T 0 ~ dB
0 is setting for turning off the function of Notch filter. ' 32
PB23 Reserved
Speed differential compensation : Pr Pt 0
PB24| VDC |Used to set the Speed differential compensation. It is valid only if digital ) 980 ~ -
terminals input is “ON”. 1000
Machine resonance suppression filter 3 : 10
PB25|NHF3 The third option of notch filter frequency to suppress the mechanism Pr.Pt 1000 N Hz
resonance. S.T
4000
Machine resonance suppression attenuation 3 : Pr Pt 0
PB26|NHD3|The third option of notch filter attenuation. S'T 0 ~ dB
0 is setting for turning off the function of Notch filter. ) 32
Auto-resonance suppression mode setting( for machine resonance
suppression filter 1&2) Pr Pt 0
PB27|ANCF Setting value is 0 : Stable S-T 1 ~ -
Setting value is 1 : Stable after resonance suppression ’ 2
Setting value is 2 : Continuous resonance suppres sion
Resonance suppression detection level Pr Pt 1
PB28|ANCL |The smaller the setting value is, the more sensitive the S-T 50 ~ %
resonance will be. ) 300
Auto low frequency resonance suppression mode setting:
Setting value is 0 : Stable
Setting value is 1 : Stable after resonance suppression 0
PB29|AVSM Description: Pr.Pt 0 ~ -
When it is set to 1: Auto resonance, the value returns to 0 automatically 1
and saves the point of resonance suppression to PB31 (VSF1) when it
is stable.
Low frequency resonance suppression detection level
When PB29 is set to 1, low frequency resonance suppression is on.
The lower value of Low frequency resonance suppression detection 1
PB30| VCL |[level is, the more sensitive the detection will be, but misjudge the noise | Pr.Pt 50 ~ pulse
or other not main low frequency resonance easily. The higher the value 8000
is, the more correct the judge is. But if the machine resonance is too
small, the lower value is hard to search for low-frequency resonance.
Low-frequency vibration suppression 1 1
PB31|VSF1 |The setting value of the first low-frequency vibration suppression. Pr.Pt 100 ~ 0.1Hz
If PB32 is set to 0, then it will disable the first low-frequency filter. 3000
Low-frequency vibration suppression gain 1 0
PB32|VSG1 _The bigger yalue it is, t.he better the p_osmon response will be. However, Pr Pt 0 ~ )
if the value is set too big, the motor will not be able to smoothly operate. 15
It is suggested to set the value to 1
Low-frequency vibration suppression 2 1
PB33| VSF2 |The setting value of the second low-frequency vibration suppression. If | Pr.Pt 100 ~ 0.1Hz
PB34 is set to 0, then it will disable the second low-frequency filter. 3000
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Low-frequency vibration suppression gain 2

The second low-frequency vibration suppression gain. The bigger value 0
PB34|VSG2|it is, the better the position response will be. However, if the value is set| Pr.Pt ~ -
too big, the motor will not be able to smoothly operate. It is suggested 15
to set the value to 1.
Friction Compensation 0
PB35| FRCL The level of friction compensation (the percentage of rated torque. Pr.Pt - %
Set the value to 0 means to disable the function; set the value to 1 or S 100
number above means to enable it.)
PB36|FRCT Friction F;ompensation smpqthing time constant o Pr.Pt 9 ms
The setting value of the friction compensation smoothing time constant. S 1000
Friction compensation option
When setting value is 0 : Speed <PC17,the value of Friction compen- 0
PB37|FRCM|(sation option retains. Prep S ~ -
When setting value is 1 : Speed <PC17 he value of Friction compensa- 1
tion option converges to 0 °
PB38| FFCT Position feed forward filter time constant o Pr.pt 9 0.1ms
The setting value of the position feed forward filter time constant. 1000
SVP Synchronous motion speed gain Pr Pt 0
PB39 With this value increases will enhance the two motors speed follow, but ’ ~ rad/s
(A) . S . ST
cause into vibration and noise. 8191
Synchronous motion speed integral compensation 0
SVI |With this value increases will enhance the two motors speed follow and | Pr.Pt
PB40 . L ~ rad/s
(A) |close speed between two motor errors, but cause into vibration and S.T 1023
noise.
Synchronous motion position integral compensation 0
PB41 SPI |With this value increases will enhance the two motors speed follow and | Pr.Pt ~ rad
(A) |close speed between two motor errors, but cause into vibration and S.T 1023
noise. It is suggested to set the value to the same value of PB09.
Synchronous motion control bandwidth
If users do not know how to design PB39~PB41, through setting of
this value to design bandwidth, which corresponds to PB39~PB41. 0
pBao| SBW [When the synchronous motion control bandwidth is greater than servo | Pr.Pt - Hz
(A) |bandwidth the better traceability is. But when the speed loop bandwidth S.T 1023
+ synchronous motion control bandwidth > system allowed bandwidth,
it can cause the resonance. When increasing the speed loop bandwidth
and synchronous motion control bandwidth, please note that PB03
react far faster than the bandwidth of the two designs.
Synchronous motion speed error filter constant
As with motion control because of the influence of low resolution Pr.Pt 0
PB43| SVL . . ~ 0.1ms
making noise (less sharp and rough sound), you can set the low-pass ST 1000
filter suppression should be noted that bandwidth must be much faster
than the motion control design.
PB44
~ Reserved
PB50
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No

Abbr.

Function description

Control
Mode

Initial
Value

Setting
range

unit

PCO1

STA

Acceleration time constant

This parameter is the time spent for the motor from 0 rpm to the rated
speed and it is defined as “acceleration time constant”.

For example, if the rated speed of the servo motor is 3000 rpm and this
parameter is set as 3000 (3s). In such case, the motor accelerating from
0 rpm to 3000 rpm would take 3 seconds. When the speed command
is set at 1000 rpm, the motor take 1 second to accelerate from 0 rpm to
1000 rpm. Set the acceleration time by the PC01 when in JOG mode.
See section 6.4.3 for more details.

It the speed command is smaller thon rated speed.
the ccceleration/deceleration fime will between
3P g uale of STA and ST,

Rated speed —#f-cecmeeaay

i
STA 5TB

S.T

200

20000

ms

PC02

STB

Deceleration time constant

The time spent for the motor to decelerate from the rated speed to 0
rpm is called “deceleration time constant”. See section 6.4.3 for more
details. Set the deceleration time by the PC02 when in JOG mode.

S.T

200

20000

ms

PCO03

STC

S-pattern acceleration/deceleration time constant

The S-pattern acceleration/deceleration function is to employ a three-
step curve of acceleration or deceleration moving to soothe the vibration
during starting or stopping the motor. Setting an appropriate STC could
improve the stability of the motor during startup and stop

In order to smooth the command curve, the acceleration time and
deceleration time there will be a little error.

Motor acceleration time to the speed command = STA + STC

Motor deceleration time from the speed command to 0 = STB + STC

Speed
CONEOn === = = por——

n ¥ by

rpm - e
- L - -

STCTSTAT sTC sSTCTSTB STC

Time

Pr
ST

10000

ms

PC04

JOG

JOG speed command
As JOG mode applied, this PC04 is used as speed command.

Pr.Pt
S.T

300

4500

rom

PCO05

SC1

Inner speed command/limit 1

For speed control, PCO5 is used as inner speed command 1.

For torque control, PCO5 is the speed limit and directionless.

The maximum value of speed command 1 is the motor highest speed.

S.T

100

-4500

4500

rpm

PCO06

SC2

Inner speed command/limit 2

For speed control, PCO6 is used as inner speed command 2.

For torque control, PCOG6 is the speed limit and directionless.

The maximum value of speed command 1 is the motor highest speed.

S.T

500

-4500

4500

rom

PCO7

SC3

Inner speed command/limit 3

For speed control, PCO7 is used as inner speed command 3.

For torque control, PCQ7 is the speed limit and directionless.

The maximum value of speed command 1 is the motor highest speed.

ST

1000

-4500

4500

rnm

PC08

SC4

Inner speed command/limit 4

For speed control, PCO8 is used as inner speed command 4.

For torque control, PCO8 is the speed limit and directionless.

The maximum value of speed command 1 is the motor highest speed.

S.T

200

-4500

4500

rom
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No | Abbr. Function description Contmel) ED | i unit
Mode | Value | range
Inner speed command/limit 5 4500
Pco9 | scs For speed control, PC09 is used as |nn.er_speed f:om.mand 5. ST 300 ~ rpm
For torque control, PCQ9 is the speed limit and directionless. 4500
The maximum value of speed command 1 is the motor highest speed.
Inner speed command/limit 6 -4500
pc1o| scs For speed control, PC10 is used as |nn_er_speed gommand 6. ST 500 ~ rpm
For torque control, PC10 is the speed limit and directionless. 4500
The maximum value of speed command 1 is the motor highest speed.
Inner speed command/limit 7 4500
Pc11| sc7 For speed control, PC11 is used as |nn.er.speed f:omrnand 7. ST 800 ~ rpm
For torque control, PC11 is the speed limit and directionless. 4500
The maximum value of speed command 1 is the motor highest speed.
Output speed of maximum analog command
This value decides the output speed while the maximum permissible 0
voltage (10V) is applied. For example, if the setting is 2000, when the S 3000 ~ rpm
external voltage input is 5V, it means the speed control command is 30000
1000r/min.
PC12 VCM [The formula is as follows :
(A) |output speed == PC12* applied voltage of speed command/10
In torque mode, analog speed limit inputs the swing speed limit setting
of the max. voltage. 0
The formula is as follows : T 3000 ~ rpm
Speed limit command= PC12* input voltage value/10 30000
Torque generated of maximum analog command
This value decides the output torque while the maximum permissible T
voltage (10V) is applied. For example, if the setting is 100, when the
TLC external voltage input is 10V, it means the torque control command is 0
PC13 (4) 100%; when the external voltage input is 5V, it means the torque control 100 ~ %
command is 50%. 2000
The formula is as follows : Pr.Pt
Torque command == PC13* applied voltage of torque command/10 S
See section 6.3.4 for more details.
Analog monitor output
There are 2 monitor outputs, ch1 and ch2.
[ 0 [ch2] 0 [chi]
The setting values and their corresponding output are listed below.
0 : Motor speed (scale: +10V/(double rated speed)) 0000h
PC14 | MOD 1 : Generated torque (scale: +10V/max.torque) Pr.pt 0100h ~ -
2 : Speed command (scale: +10V/(double rated speed)) S.T 0707h
3 : Effective load ratio (scale: £+10V/£300%)
4 : Pulse command frequency (scale: £10V/500kpps)
5 : Current command (scale: +10V/max.current command)
6 : DC Bus voltage (scale: £+10V/400V)
7 . Pulse command error(scale: £10V/10000pulse)
SVZR Speed analog zero voltage acknowledged range
PC15 |~ .. '|Treat the applied voltage which is less than PC15 as zero speed S.T 10 [ 0~1000| mv
) command.
Electromagnetic brake output delay time Pr Pt 0
PC16 | MBR |The parameter PC16 could be used to decide the delay time of the S.T 100 ~ ms
SON signal off to the MBR signal activated. ) 1000
Zero speed acknowledged range 0
As motor feedback speed is less than the setting value of PC17, the Pr.Pt ~
PC17 | ZSP servo drive would treat it as zero speed and the ZSP of DO would be S.T 50 10000 | ™
outputted.
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PC18

COP1
)

Stop option and power interruption restart option

ooy [x]
X : power interruption restart option

restart function could be applied by the setting of PC18.
0 : invalid 1 : valid

y : motor stop option - Servo stop operation in speed command
mode.

y=1 : stops instantaneously

y=0 : decelerates to stop

The voltage level drop would cause drive to alarm and stop. Auto-

Pr.Pt
S.T

0010h

0000h

0011h

PC19

COP2
)

Alarm history clear option

ooy [x]
x=0 : does not clear
x=1 : to clear the histories after power off once and restart. The
value will be set to 0 automatically after clear.
y=0 : does not act when the alarm occurs.
y=1 : Motor EMG when the alarm occurs.

Pr.Pt
ST

0000h

0000h

0011h

PC20

SNO
(")

Communication device number

To set different device number for varied devices is necessary. If two
drives occupy the same number, the communication could not be
performed.

Pr.pt
ST

32

Device

PC21

CMS

Communication mode option :
[ofofy[x]
y : communication reply delay time (changing parameter is valid
after restart)
y=0 : reply within 1 mS y=1 : reply after 1 mS
X : mode option
x=0 : RS-232C x=1: RS-485

Pr.Pt
ST

0010h

0000h

0011h

PC22

BPS
)

Communication protocol option :

[ofoly]|x]

y : RS-485 or RS-232C transfer setting
y=0 : 4800bps y=1:9600bps y=2 : 19200bps
y=3 : 38400bps y=4 : 57600bps y=5 : 115200bps

x : Communication protocol

: 7,N,2 ( Modbus, ASCII )

: 7,E,1 ( Modbus, ASCII )

: 7,0,1 ( Modbus, ASCII )

: 8,N,2 ( Modbus, ASCII )

: 8,E,1 ( Modbus, ASCII )

: 8,0,1 ( Modbus, ASCII )

: 8,N,2 ( Modbus, RTU )

: 8,E,1 ( Modbus, RTU )

: 8,0,1 ( Modbus, RTU )

x
1l

X X X X X X X
LD A L 1 R | R 1
O~NO GO~ WN -0

x
|

Pr.Pt
ST

0010h

0000h

0058h

PC23

SIC

Communication time-out process option
Time-out inspection could be set from 1 to 60 seconds. If it is set as 0,

the inspection function is invalid.

Pr.Pt
S.T

60
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Control | Initial | Setting

No | Abbr. Function description Mode | Value | range

unit

Status display option :
o ly Ix |

x_: display option after power on (Hexadecimal)
x=0 ) Motor feedback pulse (High byte) (before electronic gear
ratio
x=1 1 Motor feedback revolution (Low byte) (before electronic
gear ratio)
x=2 : Cumulative pulses of command (High byte) (before elec-
tronic gear ratio)
x=3 : Cumulative turns of command (Low byte) (before elec-
tronic gear ratio)
x=4 : Accumulative pulses error (before electronic gear ratio)
: Command pulse frequency
* Motor speed
: Speed analog command/limit voltage
: Speed input command/limit
: Torgue analog command/limit voltage
: Torque input command/limit
: Effective load ratio
x=C : Peak load ratio
x=D : DC bus voltage
x=E * The ratio of load inertia to motor shaft
x=F * Instantaneous torque
x=10 : Regenerative load rate 0000h
pcos | PMD | x=11 : Full-close loop feedback pulse (High word) PrPt | o000n

@) x=12 : Full-close loop feedback pulse (Low word) ST 0113h

x=13 1 13 : Z phase reference absolute pulse

ROROSORRORD
> © 0~

y : assigned display after power on

y=1 : display option according the x-digit of PC24

y=0 : display option according varied control modes that sta-
tus shown as followings :

Control mode Initial display after power on
position motor feedback pulse (Note 1)
position/speed motor feedback pulses(Note 1)/
motor speed

speed motor speed

speed/torque motor speed / torque analog
command voltage

torque torque analog command voltage
torque/position torque analog command voltage /
motor feedback pulse (Note 1)

Note 1: the pulse after electronic gear ratio (low word)

Inner torque limit 2 :
PC25| TL2 Setting description is same with PAO5. Inner torque limit are decided| Pr.Pt
by the signal state combinations of TL and TL1. S.T

100 ~
. 100
Refer to description of PAO5.

%

Speed analog command/limit offset : -8000
Used to “compensate” the analog offset for a zero command. Speed ST 0 ~ my
analog command (VC) is corrected for speed control. ' 8000

Speed analog limit (VLA) is corrected for torque control mode.

PC26| VCO

Torque analog command/limit offset
Used to “compensate” the analog offset for a zero command. -8000
PC27| TLO |Torque analog command (TC) is corrected for torque control mode.| S.T 0 ~ mV
Torque output analog limit (TLA) is corrected for speed control mode. 8000
Refer to section 4.5.5 for more details.

Analog monitor ch1 offset Pr Pt -999
PC28| MO1 [Used to set the output offset voltage of analog monitor MON 1. S.T 0 ~ mV
See section 6.6.2 for more details. ) 999
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Analog monitor ch2 offset Pr Pt -999
PC29| MO2 |Used to set the output offset voltage of analog monitor MON 2. S.T 0 ~ mV
See section 6.6.2 for more details. ' 999
Analog monitor ch1 output proportion Pr Pt
PC30| MOGH1 |Used to set output ratio of monitor signal to be viewed. S. 100 | 0~100 %
- . T
See section 6.6.2 for more details.
PC31| MOG2 |Analog monitor ch2 output proportion Psr$t 100 | 0~100 %
Electronic gear numerator 2 1
PC32 | CMX2 |Refer to the description of PA06. Pt. Pr 1 N -
See section 6.4.4 for more details. 2%
1
PC33| CMX3 [Electronic gear numerator 3 Pt. Pr L ~ )
226
1
PC34 | CMX4 |Electronic gear numerator 4 Pt. Pr 1 ~ -
226
VC input voltage limit
VCL Used to limit the range of speed analog command (VC). “0” 0
PC35 *) denotes no limit. A “5000” setting of PC35 as an example : even S\ T 0 ~ mV
the actual analog command is 10V, the drive would recognize 20000
that the maximum input voltage is only 5V.
PC36
~ Reserved.
PC60
Digital input signal auto-ON option 1
u lz Iy x |
x : SON open/short option
0 : controlled by external actual wiring
1 : SON-SG is short-circuit without actual wiring
DIA1 y LSP open/short option N Pr Pt 0000h
PDO01 « |0 - controlled by external actual wiring ST 0000h ~ _
) 1 : LSP-SG is short-circuit without actual wiring : 1111h
z : LSN open/short option
0 : controlled by external actual wiring
1 : LSN-SG is short-circuit without actual wiring
u : EMG open/short option
0 : controlled by external actual wiring
1 : EMG-SG is short-circuit without actual wiring
Digital input 1 option 0000h
DI1 [The 12 DI input pins of CN1 are programmable. The preset pin| Pr.Pt
PD02| . . . . . 0001h ~ -
(*) |functions are different corresponding to varied control modes. S.T
! . 002Fh
See section 3.3.2 for more details.
0000h
PD03 ?,!)2 Digital input 2 option PSr_FI’_t 000Dh ~ -
) 002Fh
o . 0000h
PDO4 ?1)3 Digital input 3 option IDsl‘,"Prt 0003h ~ )
) 002Fh
0000h
PDO05 E(),!;l Digital input 4 option Psr._T_t 0004h ~ -
) 002Fh
0000h
PDO06 [()';E’ Digital input 5 option PS“T 0002h | ~ ;
) 002Fh
Digital input 6 option 0000h
PDO7 '?,!;3 Psf'.'?t 000Fh | ~ -
) 002Fh
Digital input 7 option 0000h
PDO08 E(),!; Fg.'? 0012h ~ -
) 002Fh
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0000h
PD09 E(),!? Digital input 8 option PSr_I?t 0011h ~ -
' 002Fh
Digital output 1 option 0000h
DO1 |The 6 DO output pins of CN1 are programmable. The preset pin| Pr.Pt
PD10| —. : . : . 0003h ~ -
(*) |functions are different corresponding to varied control modes. See| S.T
! . 001Fh
section 3.3.2 for more details
Digital output 2 option 0000h
PD11 0(9)2 P ooosh |~ i
) 001Fh
Digital output 3 option 0000h
PD12 D(?)?’ Psf'it 0007h | ~ -
) 001Fh
PD13 DO4 Digital output 4 option Pr Pt 0000h
*) ST 0005h ~ -
' 001Fh
Digital output 5 option 0000h
PD14 D(9)5 "ot L oooth |~ -
) 001Fh
Digital input filter time option
 fo Jo [x | o000
DIF | x_filter time constant Pr.Pt
PD15 *) 0 : invalid ST 0002h ~ -
1:2mS ' 0005h
2:4mS
3: 6mS
Digital input on/off state control option
0 |0 |0
pp16| SP! e k] PP | oooon |~
m) [|x : state control option ST -
(w) FFFh
0 : controlled by external input signals 0
1: controlled by communication software
LSP/LSN triggered stop option =,
0000h
0 fo Jo [x |
DOP1 | Pt. Pr ~
PD17 *) S 0000h 0001h -
X : motor stop option
0 : stops immediately
1 : decelerates to stop according to PC02,PC03
CR signal clear option
As CR signal is activated, the deference between position
pulses and motor feedback pulses would be cleared.
o fo fx |
x : clear option
0 : CRrising edge trigger
1: keeps clearing while CR=1
2:As CR is triggered, the motor would decelerate to stop. The
PD18 | DOP2 remainder of pulse commands would be neglected. If 0000h
i signal triggered, the present commands would be t. Pr ~ -
*) CTRG signal tri d, th t d Idb Pt. Pr | 0000h
executed. Here is the process chart. 0001h
Clear remainder
| \
L on || Lo |
| | |
CTRG T—l ; ou; rl i
R | ﬂ } | |
1 Lo 1 i
Moving 1/'—/_
distance ‘ : . .
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Alarm code output option

0 Jo Jo x|

X * output option

0 : output definition according to PD10 ~ PD14
1: to show alarm codes while alarms occurred ;
see section 10.1 for detail

Setting value x Rin[GonICht

CN1-41 CN1-42 CN1-45
0 By function By function  |By function
1 Alarm output when alarm occurs.

Attention : By function setting is according to the setting value of PD14
to PD10.

(Note) Alarm code

CN1-41 | CN1-42 | CN145 | S9" Name

AL. 09 [Communication abnormal 0000h
PD19 D(()*I)% AL. OA [Communication time-out Psrﬁt 0000h ~
0 0 0 AL. OE |IGBT overheat ' 0001h
AL. OF |Memory error
AL. 10 |Overload 2
0 0 1 AL. 02 [Low voltage
0 1 0 AL. 01 |Over voltage
AL. 04 |Abnormal regeneration
0 1 1 AL. 03 |Over current
1 0 0 AL. 05 |Overload
AL. 06 |Over speed
1 0 1 AL. 07 |Pulse command abnormal
AL. 08 |Position error excessive
AL. OB |Encoder error 1
1 1 0 AL. 0C |Encoder error 2
1 1 1 AL. 11 [Motor mismatched
Note 0 : OFF, 1:ON
Alarm reset triggered process
b fo Jo |x | 0000
PD20 DOP4 |x : clear option Pr.Pt 0000h N
(*) |0 : PWM signal off(If the motor is running, it would coast to ST 0001h
stop. If the motor is shaft-lock, it would become rotatable.)
1:invalid
Digital input 9 option 0000h
DI9 |The 12 DI input pins of CN1 are programmable. The preset pin| Pr.Pt
PD21 . . . . ; 0018h ~
(*) [functions are different corresponding to varied control modes. S.T
. . 002Fh
See section 3.3.2 for more details.
Digital input 10 option 0000h
PD22 D('f)o "o L ooton |~
' 002Fh
Digital input 11 option 0000h
PD23 D(l*1)1 PSr.PI.t 0005h ~
) 002Fh
Digital input 12 option 0000h
o024 D(I*1)2 PS“T ootoh | ~
) 002Fh
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Digital input status

Digital input contacts (total of 12 points) are determined by the
setting methods of digital. The digital input status of PD25 that
bit 0 ~ 11 corresponds to DI1~DI12 at the time of communication
control.

Bit binary representation 0: digital input contacts OFF

1: digital input contacts ON

The DI input signal can come from external terminal (DI1 ~
DI12) or software PD25 (Bit 0 ~ 11 of corresponding parameter
PD25) and is determined by PD16.

If the PD16 corresponding bit is 1, then the source is software
DI (PD25). Otherwise, from hardware DI.

Read PD25 value as 0x0011 means DI1. DI5 is ON at the end.

Write PD25 value as 0x0011 means DI1. DI5 is ON while com-
munication, but doesn’t mean the final digital input of DI1 and
DI5 is ON. It is determined by PD16.

ITST Pr.Pt
PD25 (m) |Digital input The function planning of DI (DI1~DI8) please refer ST 0000h
to PD02~PD09 ; DI9~DI12 please refer to PD21~PD24.
Example 1:

When PD16 is OFFFh and PD25 is 0000h, the status of
DI1~DI12 is all controlled by communication contact. When
DI1~DI12 is all OFF, all external hardware terminals DI1~DI12
and SG break over, digital input signals will not be affected, all
controlled by communications contacts, all digital input contacts
DI1~DI12 still OFF.

Example 2 :

External hardware terminal DI12~DI1 represented by bit11~bitO.
Bit binary for description :bit11~bit0 represent DI12~DI1 (left to
right)

Digital input contact source switch (PD16): 111111000000
External hardware terminal status: 111100001111 (1 represent
ON, O represent OFF)

Communication control digital input contact status (PD25):
111000111000

0000h

OFFFh
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No

Abbr.

Function description

Control
Mode

Initial
Value

Setting
range

unit

PD26

DO6
(")

Digital output 6 option

The 6 DO output pins of CN1 are programmable. The preset pin
functions are different corresponding to varied control modes.

See section 3.3.2 for more details.

Pr.Pt
S.T

0002h

0000h

001Fh

PD27

Output signal contacts definitions
Output signal contact of the DO1~DO6 definition
The parameter value bitO~bit5 representing the DO1~DO6 pin definition
defines the output contact for a or b contact
0 : normal open contact A
1 : normal close contact B
Digital output logic option
To defined logic of DO1~ DO6. The bit0~ bit5 corresponds to DI1~ DI6.
Contact A or contact B is selectable.
0 : normal open contact A
1 : normal close contact B

Pr.Pt
S.T

0020h

0000h

003F

PD28

MCOK

Motion reached (DO : MC_OK) operation options

L o [y x|

x=0 : Output not remain , x=1 : output remain

y=0 : Position offset warning AL.1B disable

y=1 : Position offset warning AL.1B enable
1.Command trigger : Pr new command begins valid, command 3 be-
gins to output and clear signals of 2, 4, 5, 6.
2.CMD_OK : To check if command 3 finished the output and enable to
set delay time DLY,
3.Command output : Output position command pattern according to
the setting value of acceleration and deceleration speed.
4.INP : Check if position error is in the setting range of parameter
PA12.
5.MC_OK : Indicates that the command output is complete and the
servo position is complete too, and signal 2, 4 is AND
6.MC_OK(output remain) : Same with 5, but once the output is ON (7)
maintained, no matter the signal 4 is OFF,
7.Users can only choose one output for signal 5 or signal 6, designated
by the parameter PD28.X.
8.Position offset : When 7 occurs, if 4(or 5) becomes too OFF means
position offset which would trigger AL.1B.
The alert can be set from parameter PD28.Y.

Pr

0000h

0000h

0011h

PD29

PD40

Reserved
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Control

Setting

No | Abbr. Function description Initial Value unit
Mode range
Home return definition 00000000h
PEO1 | PDEF1 Detai . — Pr 00000000h ~ -
etail parameter definition as followings: 10FFFF3Fh
31~28 [27~24123~20 [19~16 |15~12|11~8 [7~0 bit
BOOT |- DLY |- DEC1 |[ACC |PATH
PATH: path type (bit0O~bit7)
0: Stop: Finish home returning and stop.
1~63: Auto: Finish home returning and operate next
path.
ACC: acceleration time selection 0~F which are
corresponding to PF49~PF64.
DEC1: Section 1 of home return deceleration time
selection, DEC setting value is 0~F, corresponds to
PF49~PF64.
DLY: Delay time selection 0~F , corresponds to
PF65~PF80,
BOOT: When drive power on, check if home point
search operates or not :
0 : Do not home return.

1 : Do home return automatically. (the first SRV
ON after power on) ,
In addition to the above definitions, the related set-
tings about home returning :
PAO4 home return mode,
PA08~PAQ9 the setting speed of searching home.
PEO2 : ORG_DEF the coordinate value of home
could be 0 or not. This function is for traverse moving
of the coordinate system.
A. Goes back to the origin after home returning
function of PAO4 in SDA series, does not provide in
SDH, but through a different method. Find the origin
(Sensor or Z), the drive must decelerate to stop and
stop position will be a short distance beyond the
origin:
If it does not pull back to the origin, PATH=0.
If it pulls back to the origin, the PATH= non-zero, and
users can set the path to PABS=ORG_DEF.
B .After finding the origin (Sensor or Z), move some
offsets of S, and define the moved coordinates as P:
PATH= non-zero, and set the ORG_DEF=P-S, the
path is absolute position, command =P.
Origin definition Controll | ol value Range Unit

mode
PE02 | PDEF1 31~16 | 15~0 bit (<27'+1)
ORG_DEF(32bit) Pr 0 ~ -

2-1)
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No Abbr. Function description Control Mode Initial Value Setting range | unit
PATH#1 definition 00000000h |-
Detail definition as following. Pr 00000000h ~
See the chapter 7 for details of PR mode. FFFFFFFFh
31~28 27~24 | 23~20 | 19~16 | 15~12 | 11~8 | 7~4 3~0 bit
PEO3 - - DLY - - - OPT TYPE
PEO4 DATA(32bit)
TYPE. OPT
OPT option TYPE path model
7 6 5 4 BIT 3~0 BIT
- UNIT | AUTO INS 1:SPEED Control,
PEO3 |PDEF1 2:SINGLE position control, stop after
finish.
CMD ovLP INS INS 3:AUTO position control, load to nexf
path after finish.
- - - INS 7:JUMP Jump to assigned path.
- - AUTO INS 8: Write assigned parameter to path.
TYPE : 1 ~3 DO : STP and soft limit is acceptable.
INS : When this path runs, interrupt the previous path.
OVLP : Allows the next path overlap. Overlap is invalid in speed mode. When position mode overlap,
DLY is inactive.
AUTO : Load to next path after PR program finish.
CMD : See the command description of chapter 7.
DLY : 0 ~ F, the delay time number (4 BIT) . The delay after this path finished, delay output code,
external INS is invalid (DLY related parameter :PF65~PF80)
No Abbr. [Function description Control Mode | Initial Value Setting range unit
PATH#1data For non index position
PEO3 defines attributes of the target function -
PEO4 | PDAT1 |point, PE04 corresponding PEO3 target Pr (=2 ~ (2%'-1)
point or jumping PATH_NO For index position function
Note :PATH : Program (0~4194304)
PATH#2 definition
PEO5 | PDEF2 Please refer to the description of PE03. Pr 00000000h | 00000000h~FFFFFFFFh -
PATH#2 data ¥4\ (o3 )
PEO6 | PDAT2 Please refer to the description of PEO4. Pr (27+1) ~(271)
PATH#3 definition
PEO7 | PDEF3 Please refer to the description of PE03. Pr 00000000h | 00000000h~FFFFFFFFh -
PATH#3 data o314y (o3
PEO8 | PDATS |5 ase refer to the description of PE04. Pr (27+1) ~(271) )
PATH#4 definition
PEO9 | PDEF4 Please refer to the description of PE03. Pr 00000000h | 00000000h~FFFFFFFFh -
PATH#4 data I
PE10 | PDAT4 |50 ase refer to the description of PE04. Pr (=27+1) ~ (27-1) )
PATH#5 definition
PE11 | PDEF5 Please refer to the description of PE03. Pr 00000000h | 00000000h~FFFFFFFFh -
PATH#5 data o314y (o3t
PE12 | PDATS |5 ase refer to the description of PE04. Pr (27+1) ~(271) )
PE13 PATH#6 definition
PDEF6 Please refer to the description of PE03. Pr 00000000h | 00000000h~FFFFFFFFh -
PE14 PATH#6 data _ 031 (931 _
PDAT6 Please refer to the description of PEOB. (=27+1) ~(271)
PATH#7 definition
PE15 | PDEF7 Please refer to the description of PE03. Pr 00000000h | 00000000h~FFFFFFFFh -
PE16 PATH#7 data 0314\ _ (531
PDATY |pjease refer to the description of PE04. Pr (-27+1) ~ (27-1) )
PATH#8 data _ 31 (931 .
PE18 | PDAT8 Please refer to the description of PEO4. Pr (m27+1) ~ (27-1)
PATH#9 definition
PE19 | PDEF9 Please refer to the description of PE03. Pr 00000000h | 00000000h~FFFFFFFFh -
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PATH#9 data

PE20 | PDATS Please refer to the description of PEO4. Pr 0 (-2°+1) ~ (2°-1)
PE21 |PDEF10 Eggfrgfifftigiﬂ?e” description of PEOS. Pr 00000000h | 00000000h~FFFFFFFFh
PE22 |PDAT10 gﬁgg?rgfifttz the description of PE04. Pr 0 (-2°+1) ~ (2°-1)
PE23 |PDEF11 Eﬁg’:frlf‘;fftigi:f: desaription of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh
PE24 |PDATT Ef;g:?:efift; the description of PE04. Pr 0 (=27+1) ~ (27-1)
PE25 |PDEF12 lﬁﬁgfrifgf‘l“&oe” description of PEOG. Pr 00000000h | 00000000h~FFFFFFFFh
PE18 | PDATS ngzfieﬁﬁo the description of PE04. Pr 0 (-2°+1) ~ (2°-1)
PE17 | PDEFg | 1170 definition desaription of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh
PE19 | PDEF9 gﬁgﬁie‘ﬁm'g‘”e description of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh
PE20 | PDATY | o the description of PEO4. Pr 0 (-2°+1) ~ (271)
PE21 |PDEF10[PA 10 definfion desaription of PEGS. Pr | 00000000h |00000000h~FFFFFFFFh
PE22 |PDATI0 E';-\eggﬁrgfg?ttz the description of PE04. Pr 0 (-2"+1) ~ (27-1)
PE23 |PDEF11 mgfr;fif‘:g':fg description of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh
PE24 |PDAT11 szégzz1rlf2?t’:) the description of PE04. Pr 0 (-2741) ~ (2°1)
PE25 |PDEF12 Eﬁggfrif‘:ﬂm?e” desaription of PEO3. Pr 00000000h | 00000000h~FFFFFFFFh
PE26 |PDAT12 gg—s'frifg?ttz the description of PE04. Pr 0 (-27+1) ~ (27-1)
PE27 |PDEF13 gﬁg’:frzf:f‘;?ﬂfe” description of PEO3. Pr 00000000h | 00000000h~FFFFFFFFh
PE28 |PDAT13 E'IA(;E:?erg?tti the description of PE04. Pr 0 (-2741) ~ (2°1)
PE29 |PDEF14 gﬁgﬂfr‘éfiffgiﬂ?e” description of PEOS. Pr 00000000h | 00000000h~FFFFFFFFh
PE30 |PDAT14 Eglz—al-slfrif:?tti the description of PE04. Pr 0 (-2741) ~ (2°1)
PE31 |PDEF15 ﬁgﬂfg;‘:@iﬁfg desaription of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh
PE32 |PDATTS Eﬁgl-slz1r2f:?ttz the description of PE0A4. Pr 0 (-2741) ~ (2°1)
PE33 |PDEF16 ﬁﬁgﬂfﬁﬁ?i’g'ﬂfg description of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh
PE34 |PDAT16 ﬁglf—;?rgf:?ttz the description of PE04. Pr 0 (-2741) ~ (2°1)
PE35 |PDEF17 ﬁﬁgﬂf&gf@iﬂfe” desaription of PEGS. Pr 00000000 | 00000000h~FFFFFFFFh
PE36 |PDATT? Eﬁgzz1r2f2?tti the description of PE04. Pr 0 (-2°7+1) ~ (271
PE37 |PDEF18 ﬁﬁgﬂfrzfgf@iﬁ]"e” description of PEOG. Pr 00000000h | 00000000h~FFFFFFFFh
PE38 |PDAT1S Ig'lil;\':?rifg?ttz the description of PE04. Pr 0 (-2+1) ~ (2°-1)
PE39 |PDEF19 ﬁﬁgﬂ?rzf‘;‘:@iﬂ?e” description of PEOS. Pr 00000000h | 00000000h~FFFFFFFFh
PE40 |PDAT19 ﬁf\egifrzfifﬁ the description of PE04. Pr 0 (-2+1) ~ (2°-1)
PE41 |PDEF20|CATHA20 definition Pr | 00000000h | 00000000h~FFFFFFFFh

Please refer to the description of PEQ3.
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PATH#20 data

PEA42 |PDAT20| 510 56 refer to the description of PE04. Pr 0 (-27+1) ~ (271
PE43 |PDEF21 ﬁﬁzgzzrlfiff{g'ffe” description of PEG3. Pr 00000000h | 00000000h~FFFFFFFFh
PE44 |PDAT21 ﬁﬁgﬂzififﬁ the description of PE04. Pr 0 (-27+1) ~ (271
PE45 |PDEF22 gﬁgﬂ:ﬁi;ﬂg‘fﬁe" desaription of PEGS. Pr 00000000 | 00000000h~FFFFFFFFh
PE46 |PDAT22 ﬁﬁgﬁz}fﬁ?ﬁ the description of PE04. Pr 0 (-2°+1) ~ (271
PE47 |PDEF23 Z:ngﬁzf:?:?&oen description of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh
PE48 |PDAT23 Igfézzzzrzfgftti the description of PE04. Pr 0 (-2°+1) ~ (2°-1)
PE49 |PDEF24| 111424 definifon desaription of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh
PESO | PDAT24 | e the description of PE04. Pr 0 (-2°+1) ~ (2°-1)
PE51 |PDEF25(7/1 1120 definfion desaription of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh
PES2 |PDAT25 Eﬁgﬂzﬁ?ﬁ the description of PE04. Pr 0 (-27+1) ~ (2°-1)
PE53 |PDEF26 gﬁggzzrgfgffgiﬂ?e” description of PEOG. Pr 00000000h | 00000000h~FFFFFFFFh
PES4 |PDAT26 IzQZZZngfiftt?) the description of PE04. Pr 0 (-2°+1) ~ (271
PESS5 |PDEF27 [P 127 definiton desaription of PEO3. Pr 00000000 | 00000000h~FFFFFFFFh
PES6 | PDAT27 Eg:zifift@ the description of PE04. Pr 0 (-2+1) ~ (2°-1)
PE57 | PDEF28 Eﬁg':zzrifgfft'g'ﬁfe” description of PEG3. Pr 00000000h | 00000000h~FFFFFFFFh
PES8 | PDAT28 Igﬁz-slzzri;f:?tt?) the description of PE04. Pr 0 (-2+1) ~ (271)
PE59 | PDEF29 Eﬁg’:zizf‘;ﬁ‘;‘g'&"e" desaription of PEO3. Pr 00000000h | 00000000h~FFFFFFFFh
PE6O | PDAT29 Eﬁggzzlif:?tti the description of PE04. Pr 0 (-2°7+1) ~ (271)
PE61 | PDEF30 Eg:f’rgfgf‘;'g'ttﬁ’e” description of PEO3. Pr 00000000h | 00000000h~FFFFFFFFh
PE62 | PDAT30 Ii'lo;l;lzs;gfg?tti the description of PE04. Pr 0 (-27+1) ~ (271
PE64 | PDAT3! Eg:ﬁlf(;?tti the description of PE04. Pr 0 (-2°+1) ~ (271)
PE65 | PDEF32 E{:L':Zg’rifgf‘?g'ﬂ?e” description of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh
PEG6 | PDATS2 Ii'loégl-slzs;if:?ttz the description of PE04. Pr 0 (-2+1) ~ (2°-1)
PE63 |PDEF31|or 1701 defniion description of PEC3. Pr 00000000h | 00000000h~FFFFFFFFh
PE67 |PDEF33 Eﬁg’:ﬁigf‘;ﬁft‘g'&(’e” description of PEO3. Pr 00000000h | 00000000h~FFFFFFFFh
pEss |PDATSs [T description of PEO4. Pr 0 (-27+1) ~ (271)
PE69 | PDEF34 [P/ 11#34 definiion desaription of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh
PE70 | PDAT34 Eﬁz;lz?’rif(;?tti the description of PE04. Pr 0 (-2°+1) ~ (271)
PE71 |PDEF35 E@L’:Zg’rzfgfft'g'ttfe” description of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh
PE72 | PDAT35 |[PATH#3S data Pr 0 (=2%'+1) ~ (2%'-1)

Please refer to the description of PE0O4.
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PE73 | PDEF36 Eﬁg’:gigf‘éfﬁg'ﬁfe" desaription of PEGS. Pr 00000000 | 00000000h~FFFFFFFFh | -
PE74 | PDAT36 Eg:ﬁgf:?tti the description of PE0A4. Pr 0 (-2°+1) ~ (271) B
PE75 | PDEF37 E{:LZZ?:;Z??QI&O; description of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh | -
PE76 | PDAT37 Elpt;z-slzsr;c;?tti the description of PE04. Pr 0 (-2°+1) ~ (271) -
PE77 |PDEF38 Eﬁg’:ﬁiif‘:‘fft‘g'&"e” description of PEC3. Pr 00000000h | 00000000h~FFFFFFFFh | -
PE78 | PDATS38 iﬁlﬂﬁ?ﬁéﬂi the description of PE04, Pr 0 (-2°+1) ~ (271) -
PE79 | PDEF39 ﬁg’:ﬁizfgfft'g'&oe” description of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh | -
PE8O | PDAT39 EIAeLZZ?;zfgfttz the description of PE04. Pr 0 (-2+1) ~ (2%1) -
PE81 | PDEF40 EﬁTe‘Z21ng??g|:LOen description of PEO3. Pr 00000000h | 00000000h~FFFFFFFFh | -
PE82 | PDAT40 Eg;':z‘tgfgftti the description of PE04. Pr 0 (-2+1) ~ (271) -
PE83 | PDEF41 gﬁg’:g“rlfg‘:ft'g'tt&” desoription of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh | -
PE84 | PDATA41 iﬁg':zﬁlfifﬁ the description of PE04. Pr 0 (=2"+1) ~ (27-1) -
PE85 | PDEF42 E@L’:Zﬁifgfftigittfe” description of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh | -
PE86 | PDAT42 ilpéz;lz‘lrifgfttz the description of PE04. Pr 0 (-27+1) ~ (2°-1) -
PES7 | PDEF43 Eﬁg’:g“éf‘;‘ffsgiﬂf’e” desaription of PEO3. Pr 00000000h | 00000000h~FFFFFFFFh | -
PE8S | PDAT43 E@E:Zigfgfttz the description of PE04. Pr 0 (-27+1) ~ (2°1) )
PE89 | PDEF44 ﬁﬁg’:z“r‘;fgfftigittfe” description of PEC3. Pr 00000000h | 00000000h~FFFFFFFFh | -
PESO | PDAT44 igiﬁifi?t@ the description of PE04. Pr 0 (-27+1) ~ (2°-1) -
PEOT | PDEF45 | o tha description of PE03.|  PT | 00000000h | 00000000h~FFFFFFFFh | -
PE92 | PDAT45 ﬁﬁlﬂﬁﬁi@?t@ the description of PE04. Pr 0 (-2+1) ~ (271) -
PE93 | PDEF46 ﬁﬁg’:zﬁf‘;‘:ft‘g'&oe” desoription of PEGS. Pr 00000000 | 00000000h~FFFFFFFFh | -
PE94 | PDAT46 Eg:ﬁgfg?tti the description of PE04. Pr 0 (-27+1) ~ (2°-1) -
PE95 | PDEF47 Eﬁg’:ﬁﬁzfgfft'g'ttfe” description of PEC3. Pr 00000000h | 00000000h~FFFFFFFFh | -
PE96 | PDAT47 Eﬁgl-slzélr;g?tti the description of PE04. Pr 0 (-27+1) ~ (2°-1) -
PE97 | PDEF48 gﬁg’:g“rif‘éf?ﬁfe" desaription of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh | -
PE98 | PDAT48 Eﬁz-slzltzfgfttz the description of PE04. Pr 0 (-27+1) ~ (1) )
PE99 Reserved.
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No Abbr. Function description Control Mode | Initial Value Setting range unit
PFO1 |PDEF49 Eﬁg’:ﬁ“rzf‘:‘:fg"ﬁ” description of PEG3. Pr 00000000h | 00000000h~FFFFFFFFh | -
PFO2 | PDAT49 ﬁﬁgﬂﬁzfiftti the description of PE04. Pr 0 (-2°+1) ~ (271 -
PF03 |PDEF50 ﬁﬁgﬂ:i&gﬂ:'{&” desaription of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh | -
PFO4 | PDATSO ﬁﬁgﬁ‘rﬁfﬁ?ﬁ the description of PE04. Pr 0 (-2°+1) ~ (271 -
PFO5 |PDEF51 lﬁﬁgzzf’rlf:f‘;';"&oe” description of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh | -
PFO6 | PDATST ngzf;lfg?tti the description of PE04. Pr 0 (-2°+1) ~ (271) B}
PFO7 |PDEFs2| 11702 definiton desaription of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh | -
PFO8 | PDATS2 ggagzsrif:?tti the description of PE04. Pr 0 (-2°+1) ~ (2°-1) -
PF09 |PDEF53 ﬁﬁgﬂﬁizfgf‘;?&oe” desaription of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh | -
PF10 | PDATS3 Eﬁggzsrifi?tti the description of PE04. Pr 0 (-2+1) ~ (2°-1) -
PF11 |PDEF54 gﬁgﬂiﬁifgfftg"&oe” description of PEG3. Pr 00000000h | 00000000h~FFFFFFFFh | -
PF12 | PDATS4 ngzsrifc;?tti the description of PE04. Pr 0 (-27+1) ~ (271) )
PF13 |PDEFS55 Eﬁgﬂjﬁg;ﬁgfﬁe" desaription of PEO3. Pr 00000000h | 00000000h~FFFFFFFFh | -
PF14 |PDATSS E@z—agzt?'zf:?ttz the description of PE0A4. Pr 0 (-2°+1) ~ (2°-1) -
PF15 |PDEF56 ngzizfi‘f‘l"ﬂfe” description of PEO3. Pr 00000000h | 00000000h~FFFFFFFFh | -
PF16 | PDATS6 ?IA;ZZSrgfg?tti the description of PE0O4. Pr 0 (-27+1) ~ (271 B
PF17 |PDEF57 Eﬁg’:zzfifftg"ﬂ?e” description of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh | -
PF18 |PDATS? ﬁﬁgﬂﬁzfift@ the description of PE04. Pr 0 (-2°+1) ~ (271) -
PF19 |PDEF58 gﬁgﬁi&gf%‘fﬁe" desaription of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh | -
PF20 | PDATSS Eﬁgﬁ‘r’rif‘iﬂi the description of PE04. Pr 0 (-2°+1) ~ (271) -
PF21 |PDEF59 lﬁﬁgzzf’rzf:f‘;g'&oe” description of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh | -
PF22 |PDATS9 szégzzizfgfttz the description of PE04. Pr 0 (-2°+1) ~ (271) B}
PF23 |PDEF60 Eﬁgﬂﬁﬁgf‘éf‘;ﬁ'&oe” desaription of PEO3. Pr 00000000h | 00000000h~FFFFFFFFh | -
Pr24 | PDATE0| o RE0 000 e description of PEO4. Pr 0 (-27+1) ~ (271 -
PF25 |PDEF61 lﬁﬁgﬂ:ilf:f‘;g'&oe” description of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh | -
PF26 | PDAT6T Iilp;l-slzesrlfgittz the description of PE04. Pr 0 (-2+1) ~ (271) -
PF27 |PDEF62|r 1702 definfion desaription of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh | -
PF28 | PDAT62 :Zf\eg:zeéfift@ the description of PE04. Pr 0 (=2"+1) ~ (27-1) -
PF29 |PDEF63 ﬁﬁgﬂjﬁg;‘:@?ﬁ: desaription of PEGS. Pr 00000000h | 00000000h~FFFFFFFFh | -
PF30 | PDAT63 Eﬁg':z?ifift@ the description of PE04. Pr 0 (-2"+1) ~ (27-1) -
PF31 Reserved.

143




S hihlin soH series Manual

PF32 Reserved.

PF33 | POV1 Speed setting of inner position Pr 50 1~6000 rpm
command 1

PE34 | POV2 Speed setting of inner position Pr 10 1~6000 rpm
command 2

PF35 | POV3 Speed setting of inner position Pr 200 1~6000 rpm
command 3

PF36 | POV4 Speed setting of inner position Pr 300 1~6000 rpm
command 4

PE37 | POVS Speed setting of inner position Pr 500 1~6000 rpm
command 5

PF38 | POVE Speed setting of inner position Pr 800 1~6000 rpm
command 6

PF39 | POV7 Speed setting of inner position Pr 1000 1~6000 rpm
command 7

PF40 | POVS Speed setting of inner position Pr 1200 1~6000 rpm
command 8

PFa1 | POVY Speed setting of inner position Pr 1500 1~6000 rpm
command 9

PF42 | POV10 Speed setting of inner position Pr 1800 1~6000 rpm
command 10

PFE43 | POVA1 Speed setting of inner position Pr 2000 1~6000 rpm
command 11

PFa4 | POVA2 Speed setting of inner position Pr 2200 1~6000 rom
command 12

PEa5 | POVI3 Speed setting of inner position Pr 2400 1~6000 rpm
command 13

PF46 | POV14 Speed setting of inner position Pr 2700 1~6000 rpm
command 14

PE47 | POV15 Speed setting of inner position Pr 3000 1~6000 rpm
command 15

pras | POV16 Speed setting of inner position Pr 3000 1~6000 rpm

command 16

Acceleration/deceleration time of inner
position command 1

PF49 | POA1 |Acceleration/deceleration time setting Pr 200 1~65550 ms
of Pr mode, which means the time
spent form speed 0 to rated speed.

Acceleration/deceleration time of inner
PF50 | POA2 |position command 2 Pr 200 1~65550 ms
Please refer to PF49.

Acceleration/deceleration time of inner
PF51 | POA3 |position command 3 Pr 300 1~65550 ms
Please refer to PF49.

Acceleration/deceleration time of inner
PF52 | POA4 |position command 4 Pr 500 1~65550 ms
Please refer to PF49.

Acceleration/deceleration time of inner
PF53 | POV5 |position command 5 Pr 600 1~65550 ms
Please refer to PF49.

Acceleration/deceleration time of inner
PF54 | POV6 [position command 6 Pr 800 1~65550 ms
Please refer to PF49.

Acceleration/deceleration time of inner
PF55 | POV7 [position command 7 Pr 900 1~65550 ms
Please refer to PF49.

Acceleration/deceleration time of inner
PF56 | POV8 |position command 8 Pr 1000 1~65550 ms
Please refer to PF49.

Acceleration/deceleration time of inner
PF57 | POV9 [position command 9 Pr 1200 1~65550 ms
Please refer to PF49.
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0~F is used to index deceleration time of PF49~PF64.

For example, X is set to A; the deceleration time of PL is determined by PF58.

Acceleration/deceleration time of inner

PF58 | POV10 [position command 10 Pr 1400 1~65550 ms
Please refer to PF49.
Acceleration/deceleration time of inner

PF59 | POV11 |position command 11 Pr 1600 1~65550 ms
Please refer to PF49.
Acceleration/deceleration time of inner

PF60 | POV12 [position command12 Pr 2000 1~65550 ms
Please refer to PF49.
Acceleration/deceleration time of inner

PF61 | POV13 |position command 13 Pr 2500 1~65550 ms
Please refer to PF49.
Acceleration/deceleration time of inner

PF62 | POV14 |position command 14 Pr 3000 1~65550 ms
Please refer to PF49.
Acceleration/deceleration time of inner

PF63 | POV15 |position command 15 Pr 4000 1~65550 ms
Please refer to PF49.
Acceleration/deceleration time of inner

PF64 | POV16 |position command 16 Pr 5000 1~65550 ms
Please refer to PF49.

PF65 | DLY1 Delay time of rgached position 1 Pr 0 0~32767 ms
Delay time setting of Pr mode
Delay time of reached position 2 5

PF66 | DLY2 Please refer to PF65. Pr 100 0~32767 ms
Delay time of reached position 3 ~

PF67 | DLY3 Please refer to PF65. Pr 200 0~32767 ms
Delay time of reached position 4 _

PF68 | DLY4 Please refer to PF65. Pr 300 0~32767 ms
Delay time of reached position 5 N

PF69 | DLY5 Please refer to PF65. Pr 500 0~32767 ms
Delay time of reached position 6 ~

PF70 | DLY6 Please refer to PF65. Pr 600 0~32767 ms
Delay time of reached position 7 _

PF71 DLY7 Please refer to PF65. Pr 800 0~32767 ms
Delay time of reached position 8 ~

PF72 DLY8 Please refer to PF65. Pr 1000 0~32767 ms
Delay time of reached position 9 N

PF73 | DLY9 Please refer to PF65. Pr 1200 0~32767 ms

PF74 | DLY10 Delay time of reached position 10 Pr 1500 0~32767 ms
Please refer to PF65.

PF75 | DLY11 Delay time of reached position 11 Pr 2000 0~32767 ms
Please refer to PF65.

PE76 | DLY12 Delay time of reached position 12 Pr 2300 0~32767 ms
Please refer to PF65.

PF77 | DLY13 Delay time of reached position 13 Pr 2500 0~32767 ms
Please refer to PF65.

PF78 | DLY14 Delay time of reached position 14 Pr 3000 0~32767 ms
Please refer to PF65.

PE79 | DLY15 Delay time of reached position 15 Pr 4000 0~32767 ms
Please refer to PF65.

PF80 | DLY16 Delay time of reached position 16 Pr 5000 0~32767 ms
Please refer to PF65.
Deceleration time of auto protection Pr.Pt 0~~
function. ST 00000000n FOFOFFFFh )
Parameters set into eight bit of D\ C. B. A, W, Z. Y. X (hexadecimal)
Including :
1. Deceleration time of auto protection function. : OVF, CTO (time-out) ,SPL, SNL, PL, NL

PF81 | PDEC -

Bit D C B A W Z Y X
Function | STP | reserved |CTO | reserved | SNL [ SPL| NL | PL
Range |0~F - 0~F - O0~F | O~F |O~F | O~F
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PF82
(w)

PRCM

Pr command trigger register Pr 0 0~~1000 -

Write 0, start to home return.

Write 1 ~ 63, start to operate assigned PR program which equal to DI : CTRG+POSn.
Write 64 ~ 9999, writing prohibition. (Value out of normal range)

Write 1000, operate stop which equal to DI : STOP.

While Reading :

If the command does not complete, then read the original command.

If the command has completed, then read the original command +10000.

If the command has been completed and the DO: TPOS ON motor position reached then read the
original command +20000.

For example :

Write positioning command 3, trigger the PR program 3.

Read 3, that 3 execution of a program is not completed;

If 10003 is read as the program 3 command sent, but unfinished motor positioning;

If 20003 is read, as the program 3 command sent, and motor positioning is complete.

No

Abbr.

Function description Control Mode| Initial Value Setting range | unit

PF83

EVON

Upper edge-triggered PR program number Pr 0000h 0000h~DDDDh -

Parameter function : 4 bit : UZYX

Set EVx is ON, operate PR number.

X=0 : When EV1 is ON, do nothing.

X=1~D : When EV1 is ON, operate PR No.51~63
Y=0 : When EV2 is ON, do nothing.

Y=1~D : When EV2 is ON, operate PR No.51~63
Z=0 : When EV3 is ON, do nothing.

Z=1~D : When EV3 is ON, operate PR No.51~63
U=0 : When EV4 is ON, do nothing.

U=1~D : When EV4 is ON, operate PR No.51~63

PF84

EVOF

Low edge-triggered PR program number | Pr | 0000h | 0000h~DDDDh | -

Parameter function : 4 bit : UZYX

Set EVx is ON, operate PR number.

X=0 : When EV1 is OFF, do nothing.

X=1~D : When EV1 is OFF, operate PR No0.51~63
Y=0 : When EV2 is OFF, do nothing.

Y=1~D : When EV2 is OFF, operate PR No.51~63
Z=0 : When EV3 is OFF, do nothing.

Z=1~D : When EV3 is OFF, operate PR No.51~63
U=0 : When EV4 is OFF, do nothing.

U=1~D : When EV4 is OFF, operate PR No.51~63

PF85
(m)

PMEM

PATH#1 ~ PATH#2 data is not memorized
settings when power off.

Parameter function : 4 bit : 00YX

X=0 : PATH#1 data is memorized settings
when power off.

X=1: PATH#1 data is not memorized settings
when power off. Pr.Pt
Y=0 : PATH#2 data is memorized settings ST
when power off.

Y=1 : PATH#2 data is not memorized settings
when power off.

Remaining reserves.

This parameter provides users to constantly
write new goal points through communication.

0000h
0000h ~ -
0011h

PF86

SWLP

Soft limit :forward
When Motor moved forward and feedback —2%"+1
the position that over the setting value of this Pr 2311 ~ pulse
parameter would trigger alarm code AL14 in 2%11
PR mode.

PF87

SWLN

Soft limit :reverse
When Motor moved reverse and feedback -2%141
the position that over the setting value of this Pr %14 ~ pulse
parameter would trigger alarm code AL15 in 2%11
PR mode.

PF88

PF99

Reserved
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Digital input (DI) function definition

Sign Initial value Functions/Applications description

SON 0x01 As this signal is on, the servo drive is ready to be operated.

RES 0x02 As particular alarm occurred, this signal recovers from an abnormal status.
PC 0x03 This signal could switch proportion-integral speed control to proportion one.
TL 0x 04 |This signal could switch torque limit from inner limit 1 to external analog limit.
TL1 0x 05 |Turn TL1-SG on to make inner torque limit 2 valid.

SP1 0x 06 Speed command/limit option 1.

SP2 0x 07  |Speed command/limit option 2.

SP3 0x 08 |Speed command/limit option 3.

In speed control mode, drive will rotate “forward” when the signal activated.
ST1/RS2 0x 09 . . “ ” ) .
In torque control mode, drive will rotate “reverse” when the signal activated.
ST2/RS1 0 In speed control mode, drive will rotate “reverse” when the signal activated.
X0A . : “ » : .
In torque control mode, drive will rotate “forward” when the signal activated.
ORGP 0xOB In positign qontrol w'ith inner registers, the arbitrary position could be assigned as the origin
when this signal activated.
SHOM 0x0C  |As this signal activated, the drive runs motor to return the present origin.

CM1 0x0D Electronic gear numerator option 1

CM2 0x0E Electronic gear numerator option 2

Used to clear the position command pulse errors on its rising edge. The width of pulse must be

CR O0x0F

10ms or more than 10ms.

CDP 0x10 Turn CDP on to change the gain into the multiplier of PB14 to PB17.

LOP 0x11 It is used to switch varied mode as hybrid control mode applied.

EMG 0x12 Turn it off to bring to an emergency stop and turn it on to reset that state.

POS1 0x13 Position command option 1

POS2 0x14 Position command option 2

POS3 0x15 Position command option 3

CTRG 0x16 Used to switch the 8 inner register position commands.

HOLD 0x17 As this signal activated, the motor would stop running when the Pr mode is applied.

Sign Initial value |Functions/Applications description
LSP 0x18 Limit of forward rotation route

LSN 0x19 Limit of reverse rotation route

POS4 0x1A Position command option 4
POS5 0x1B Position command option 5
POS6 0x1C  |Position command option 6

INHP 0x1D Pulse inhibit input
EV1 Ox1E Event trigger Pr command 1
EV2 0x1F Event trigger Pr command 2
EV3 0x20 Event trigger Pr command 3
EV4 0x21 Event trigger Pr command 4

ABSE 0x22 Absolute encoder function 1
ABSC 0x23 Absolute encoder function 2
STOP 0x24 As this signal activated, the motor would stop running when the Pr mode is applied.
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Digital output (DO) function definition

Sign U;ltba; Functions/Applications description
RD 0x01 |As the drive is ready to be operated, RD-SG would become conductive.
ALM-SG is isolated as power off or protection activated to cut off the main circuit. Without alarm
ALM | 0x02 -
occurring, ALM-SG would turn on after power on 1 second latter.
INP/SA |0x 03 In position mode, INP—S_G is condgctive as position errors is under permigsible range.
In speed mode, SA-SG is conductive as the motor speed has nearly attained.
HOME |0x 04 |HOME-SG is on after the completion of home moving.
In speed mode, TLC-SG is on as motor generated torque reaches inner torque limit or torque analog
TLC/ 0x 05 limit. TLC-SG is off when SON signal is turned off.
VLC In torque mode, VLC-SG is on as motor speed reaches inner speed limit or speed analog limit. VLC-SG
is off when SON signal is turned off.
When using this signal, make it usable by setting parameter PAO1 as o1oo. MBR is off as the power is
MBR | 0X06
turned off or any alarm occurred.
WNG [0x 07 |WNG-SG is conductive as any warning occurred. Without warning occurring, WNG-SG is isolated
ZSP | 0x 08 [When motor speed is under the preset of zero speed, ZSP-SG keeps conductive.
CMDOK | 0x 09 |CMDOK-SG is conductive as the inner position command is completed or stopped.
OLW | OxOA [When reaching the overload setting(PA17), this DO is ON
MC_OK | 0xOB [When CMDOK and INP is both ON, this DO is ON.
OVF | 0x0C [When motor position command pulse is more than 2*'-1or less than -2%, this DO is ON.
SWPL | 0x0D |When the motor feedback pulse more than software forward limit (PF86), this DO is ON.
SWNL [ OxOE |When the motor feedback pulse less than software reverse limit (PF87), this DO is ON.
ABSW | OxOF [Absolute encoder related alarm is from this DO output.

Note: DO output logic level can be set to determine the output PD27 a normal open a or normal close ab.
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9. Communication functions

9-1. Communication interface and wiring

Shihlin servo drive equips the RS-232C, RS-485 and plug-play USB serial communication functions. These
functions could be used to perform servo operation, parameter changing, monitor function, etc. However, the RS-232C
and RS-485 communication could not be used simultaneously. Use the parameter PC21 to select between RS-232C and
RS-485. The wiring is demonstrated below.
RS-232C
(1)Outline :

One device applied.
Servo driver

=0

.

(2)Wiring diagram:

| (*2) Max. permissible length is 15m i *1)
D-sub 9 pins 1CN3 connector
connector ! Fiat FG
******************* (| Plate
TXD 3 3 !
g T4 & |RxD
[ i)
— — 4 | GNDI
Vi 1)
D 2 T l T 1 7 XD
[ 1
GND | 5 ¥ ) ®

2 L 5 GNDI

RTS 7
CTS 8 :|

1 : CN3 connector is the RJ-45 type.
2 . Suitable for the environment with less noise interference. If communication transmission speed is higher than
38400bps, use the wires shorter than 3m.

RS-485

(1)Outline :
Up to 32 devices of driveServo Drives from stations 1 to 32 could be operated on the same bus.
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Servo driver Servo driver

: . . | | g‘“ Rs-232C
L eal Is
E

I

RS-485 TO RS-234C
Conveter

(2)Wiring diagram :

Recommendation: To connect ground terminal of RS-485/RS-232 converter and GND (pin4, pin5) of CN3 could
reduce communication failure if necessary.

Driver 1 Driver 2 Driver 32
CN3 CN3 CN3
——| 3 | RS485A 3 | RS485A 3 | RS485A
——| 2 | RS485B —| 2 | RsassB 2 | RS4a85B
RS485
Output unit
RS4RSA
RS485B

MNote:Suitable for the environment with less noise interface.
If communication transmission speed is higher than 38400bps.
use the wires shorter than 15m.

usB
(1)Outline :
Use the standard Mini-USB cable to perform.

Servo driver

(ElilsE e

-

. (00

d
i

o 0
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9.2 Relevant parameters of communication

As RS-232C/RS-485 communication is performed, the related settings are described below.

(1) Communication device number (PC20)
Please refer to Parameter PC-20 and setting range is form 1 to 32.

(2) RS-232C/485 communication interface selection and reply delay time setting (PC21)

[ofofy[x]

x=0 : RS-232C x=1: RS-485

(3) Communication reply time delay (PC21)

[oJofy[x]

y=0 : reply withinims y=1 : reply after 1ms

(4) Communication protocol option (PC22)

[ofofy[x]
x=0 : 7 data bit - No parity - 2 Stop bit (Modbus : ASCII Mode)
x=1: 7 data bit - Even parity - 1 Stop bit (Modbus : ASCII Mode)
x=2 : 7 data bit - Odd parity - 1 Stop bit (Modbus : ASCII Mode)
x=3 : 8 data bit - No parity - 2 Stop bit (Modbus : ASCII Mode)
x=4 : 8 data bit - Even parity - 1 Stop bit (Modbus : ASCII Mode)
x=5 : 8 data bit - Odd parity - 1 Stop bit (Modbus : ASCII Mode)
x=6 : 8 data bit - No parity - 2 Stop bit (Modbus : RTU Mode)
x=7 : 8 data bit - Even parity - 1 Stop bit (Modbus : RTU Mode)
x=8 : 8 data bit - Odd parity - 1 Stop bit (Modbus : RTU Mode)

(5) Baud rate (PC22)

[oJofy[x]

y=0 : 4800bps ; y=1 : 9600bps ; y=2 : 19200bps
y=3 : 38400bps ; y=4 : 57600bps ; y=5 : 115200bps

9.3 Modbus protocol

When communication between a computer and several drives is going to be performed, every drive should have
its device number of PC20 setting. Then the computer could control individual drive according to its device number. The
protocol of Shihlin drive is Modbus protocol. There are two modes : ASCII(American Standard Code for information inter-
change) mode and RTU (Remote Terminal Unit) mode - users could change the mode by setting the PC21 value.

Shihlin drives support Modbus Function Codes there is 0x03, 0x04, 0x06, and 0x10, can be related to host

communication control.
ASCII mode

(a) Coding signification

An 8-bit data (a byte) is expressed with 2 ASCII character. For example, 75h is expressed with ASCII code “37h”of

"7’ and ASCII code “35h”of ’5'.
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(b) frame signification

11 bit frame (suitable for 8-bit data length)

S hihlin soH series Manual

Start Odd | Stop
801 ° i u|1‘2‘3 4‘5‘6‘?mmym
-— 8- bit Data length B
11 bit Frame length —
Start Even | Stop
BET G | 0 [ 1 | 2| 3| 4|5 |6 |7 |oaiy i
- 8- bit Datalength -
11 bit Frame length — "
Start Stop| Stop
BN2 o | 12345 e | T T
-— 8- bit Datalength —
11 bit Frame length — T
10-bit frame (suitable for 7-bit data length)
Start Odd |Stop
701 ‘ it | O 1 2| 3| 4 5 | 6 |pority| bit
- 7- bit Data length o
* 10 bit Frame length —_—
Start Even |Stop
7E1 pit | © 1 2 3 4 5 € |parity| bit
- 7- bit Data length —
y 10 bit Frame length I
Start Stop|Stop
N2 ") o |1 2 | 3| 4|5 |6 | uilpi
- 7- bit Data length — -
‘ 10 bit Frame length -
(3) Data packet structure
Bit Sign Name Description
STX Start code “: ”(3AH of ASCII)
ADR Device number |1 byte is composed of 2 ASCII code bytes.
CMD Command code |1 byte is composed of 2 ASCII code bytes.
) The length of n words is equal to the one of 2n bytes.(n<=29)
DATA(n-1) Data code So, there are 4n ASCII code bytes.
DATA(0)
LRC LRC check value |1 byte is composed of 2 ASCII code bytes.
End1 End code 1 0DH of ASCII (CR)
EndO End code 0 0AH of ASCII (LF)
Communication data formats are described below.
STX (Start code)
"’ character

ADR (Device number)

The address code is from 1 to 32. For example, communicate with device number 18(hexadecimal 12h)

ADR=1"2" =>"1'=31H . '2’=32H

CMD and DATA

The DATA are varied according to different Command codes. Command codes for common use are described

below.
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Example 1 - Command code : 03H, read data ( N word)
The maximum of N is 29; for example : To read 2 words which start address is 0100h from device number 01H as
an example is described below.

Command(host) : Response(slave) :
STX : STX
0 0
0
CMD 0
3 CMD
0 3
byte length (byte) 2 0
0 1
start address 0
1
content of address 0100h 0 0
2 0
! 0
2 word length
content of address 0101h > 0
2
1 F
D
LRC LRC 5
2
End1 ODH(CR) End1 ODH(CR)
End0 OAH(LF) End0 0AH(LF)

Example 2 - Command code : 06H - write data ( 1 word )
For example : To write “100” (0064h) into the drive which device number is 01H and start address is 0100H.

Command(host) : Response(slave) :
STX : STX :
ADR (1) ADR (1)
0 0
CMD 6 CMD 6
0 0
1 1
start address 0 start address 0
0 0
0 0
. 1 . 1
written data written data
4 4
5 5
B B
LRC > LRC 5
End1 ODH(CR) End1 ODH(CR)
End0 O0AH(LF) End0 0AH(LF)
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Example 3 - Command code : 10H - write data ( multiple words )

For example : To write 2 words“OBB8H and 0000H” into the drive which device number is 01H and start address is
0112H which means that 0112H is written into 0BB8H, 0113H is written into 0000H. The maximum allowable written data
are 10 at one time.

First data content

Second data content

Command(host) : Response(slave) :
STX : STX :
ADR ? ADR (1)
CMD 2) CMD (1)
0 0
1 1
start address ] start address 1
2 2
0 0
. 0 . 0
written data (word) 0 written data 0
2 2
. 0 D
written data (byte) 7 LRC A
0 End1 ODH(CR)
B EndO 0AH(LF)
B
8
0
0
0
0
1
3

LRC
End1 ODH(CR)
End0 0AH(LF)

LRC calculation (ASCIlI mode)

ASCII mode uses LRC (Longitudinal Redundancy Check) to detect errors. LRC method computes the 2's
complement of the sum from ADR code to the last data code. The 2's complement is a byte value which the overflow part
neglected. Here is a case to describe the rule.

For example : To read 2 words which start address is 0104h from device number 01H as an example is described below.

01H+03H+01H+04H+00H+02H = OBH
The 2's complement of 0BH is F5H, so LRC is 'F’,’5’.

STX :

0

ADR 1

0

CMD 6

0

1

start address 0

4

0

. 0

data written 0

2

F

LRC debug c
End1 ODH(CR)
End0 OAH(LF)
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End1 - EndO ( data packet ended )
Use \r’ Fcarriage returns of “ODh” and \n’ “new line s of “0Ah” to denote the end of communication data packet.

RTU mode
Coding signification
Data are expressed in hexadecimal characters. For example, 1-byte is expressed as data 62H. Data packet structure

Bit sign Name Description
STX Start To keep an idle more than 6mS
ADR Device number 1 byte
CMD Command code 1 byte
DATA(n-1)
......... Data code n-word = 2n-byte - n<=29
DATA(0)
CRC Command code 1 byte
End End code To keep an idle more than 6mS

STX (Communication start)
To keep an idle more than 6mS.
ADR (Communication address)

The address code is from 1 to 32. For example - number “18” is expressed as ADR=12H.
CMD and DATA

The DATA are varied according to different Command codes.
Command code used as commonly follows:

Example 1: Command code: 03h, read data

The biggest N id29. Example : to read 2 words which start address is 0200h from device number 01H is described
below.

Command(host) : Response(slave) :

ADR 01H ADR 01H

CMD 03H CMD 03H

02H(high byte) byte length 04H

tart -

start address 00H(low byte) content of address 00H(high byte)
word lenath 00H 0100H B1H(low byte)
S 02H content of address 1FH(high byte)
CRC debug low byte C5H(low byte) 0101H 40H(low byte)
CRC debug high byte B3H(high byte) CRC debug low byte A3H(low byte)
CRC debug high byte D4H(high byte)

Example 2 - Command code:06H - write data (1 word)

Example : to write “100” ( 0064H ) into the drive which device number 01H and start address 0200h.

Command(host) : Response(slave) :
ADR 01H ADR 01H
CMD 06H CMD 06H

start address

02H(high byte)

00H(low byte)

start address

02H(high byte)

00H(low byte)

word length

00H(high byte)

64H(low byte)

word length

00H(high byte)

64H(low byte)

CRC debug low byte

89H(low byte)

CRC debug low byte

89H(low byte)

CRC debug high byte

99H(high byte)

CRC debug high byte

99H(high byte)
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Example 3 - Command code:10H - write data ( multiple words )

For example : To write 2 words“OBB8H and 0000H” into the drive which device number is 01H and start address is
0112H which means that 0112H is written into OBB8H, 0113H is written into 0000H. The maximum allowable written data
are 10 at one time.

Command(host) : Response(slave) :
ADR 01H ADR 01H
CMD 10H CMD 10H
01H(high byte) 01H(high byte)
start address 12H(low byte) start address 12H(low byte)
00H(high byte) 00H(high byte)
word length (word) 02H(low byte) word length 02H (low byte)
byte length 04H CRC debug low byte EOH(low byte)
content of first address 0BH(high byte) CRC debug high byte 31H(high byte)
B8H(low byte)
00H(high byte)
content of second address 00H(low byte)
CRC debug low byte FCH(low byte)
CRC debug high byte EBH(high byte)

CRC ( RTU mode ) calculation :

RTU mode uses CRC (Cyclical Redundancy Check) to detect errors.
CRC method to decide the check value is described below.

Step 1: Load a 16-bit register (called CRC register) with FFFFh.

Step 2: Exclusive OR the first 8-bit byte of the command message with the lower byte of CRC register, putting the result
in the CRC register.

Step 3: Check the LSB of CRC register. If it is 0, shift the CRC register one bit to the right. If it is 1, shift the CRC register
one bit to the right then Exclusive OR the CRC register with A001h.

Step 4: Repeat step 3 until eight shifts have been performed. When this is done, a complete 8-bit byte will have been
processed, then perform step 5.

Step 5: Repeat step 2 to step 4 for the next 8-bit byte of the command message. Continue doing this until all bytes have
been processed. The final contents of the CRC register are the CRC value. It should be noticed that the low-byte should
be transmitted before high-byte.

For example, reading 2 words from address 0101h of the drive with address 01H. The final content of the CRC register
from ADR to last data character is 3794H, then the command message is shown as follows. What should be noticed is
that 94H have to be transmitted before 37H.

ADR 01H

CMD 03H
01H(high byte)
start address 01H(low byte)
. 00H(high byte)
written data 02H(low byte)
CRC debug low byte 94H(low byte)

CRC debug high byte 37H(high byte)

End1 - EndO (Communication finish)
To keep an idle more than 6mS.

CRC calculation example :

The following is an example of CRC generation using C language. The function takes two variables.
unsigned char* data;

unsigned char length

This function returns the CRC value as unsigned integer type.

unsigned int crc_chk(unsigned char* data, unsigned char length)
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{
int j;
unsigned int reg_crc=0xFFFF;
while( length--)
{
reg_crc= *data++;
for (j=0; j<8; j++)
{
if( reg_crc & 0x01) [*LSB(bit0 ) =1"%*/
reg_crc = (reg_crc >> 1)"0xA001;
else
reg_crc = (reg_crc>>1);
}
}
return reg_crc;
}

(b)Command code and exception code
The Command code and exception code of Shihlin servo drive are described below.

Command code Description
03H Read data
04H Only read data (Only read)
06H Write data(one word)
10H Write data(Maximum 10 words)

Command code 03h denotes data reading, the maximum permissible length is 29 words.
Command code 04h denotes data only reading, the maximum permissible length is 29 words.
Command code 06h denotes data writing, a word length writing.

Command code 10h denotes data writing, the maximum permissible length is 10 words.

exception code Description
01 Command code error
02 Parameter address error
03 Parameter range error

Exception code 01h denotes wrong command code transmitted from the host computer.

Exception code 02h denotes wrong parameter address transmitted from the host computer. The parameter address
range is from 0x0000 to Ox20FF.

Exception code 03h denotes the over-range parameter setting request. The range judgment of parameter value is as
follows:

1.Check if reading data is out of range. The data (word) range is form 1 to 29 words.
2.Check if writing data exceeds the range of data that has be defined. When current communication addresses is from
0x0000 to Ox20FF, almost address has be defined its range, if some addresses is not in use, the range is form -32,728
to 32767.

If the received data are wrong, the drive would send back the command code which is the original one added to 0x80.

(a)ASCIl mode (b)RTU mode

STX v Slave Address 01H

o Function 86H

Slave Address or Ecention sod BeH

Function © CRC CHK Low C3H

3 CRC CHK High ATH
Exception code g
7
LRC CHK =
END1 CR
ENDO F
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9.4 Communication parameter write-in and read-out

(1)Status monitor (read only)

Address Content Data length
0x0000 Motor feedback pulse [pulse] 2word
0x0002 Cumulative pulses of command[pulse] 2word
0x0004 Accumulative pulses error [pulse] 2word
0x0006 Command pulse frequency [kHz] 2word
0x0008 Motor speed [rpm] 2word
0x000A Speed analog command/limit voltage [V] (the sencond digit after the decimal point) 2word
0x000C Speed command / limit [rpm] 2word
0x001E Torque analog command/limit voltage [V] (the sencond digit after the decimal point) 2word
0x0010 Torque command/limit [%] 2word
0x0012 Effective load ratio [%] 2word
0x0014 Peak load ratio [%] 2word
0x0016 DC Bus voltage [V] 2word
0x0018 The ratio of load inertia to motor shaft [times] (the first digit after the decimal point) 2word
0x001A Instantaneous torque [%] 2word
0x001C Regenerative load ratio [%] 2word
0x001E Fully closed encoder feedback pluses [pulse] 2word
0x0020 ?Sj;lg]te(ﬁ)relative to encoder z-phase oword
0x0022 Command pulse number ( after electric gear ratio) [pulse] 2word
0x0024 Feedback pulse number (before electric gear ratio) [pulse] 2word
0x0026 Accumulative pulses error (before electric gear ratio) [pulse] 2word

Note1: Absolute pulse relative to z-phase of encoder means that the origin value of Z phase is 0 and could be form
positive 5000 to negative 5000 pulse, The drawing shown below.

0 0 0
+5000 | -4999 | +5000 -4999

|
|
1

Every 10000 pulse per pitch between two Z.
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(2) Digital 10 monitor (read only)

(a) 10 pin status

Address Content Data length
0x0204 The ON/OFF status of DI and DO. The pin location is as follows. 1word
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 Bit No.
DI8 DI7 DI6 DI5 DI4 DI3 DI2 DI1 Signal name
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit No.
DI12 DI11 DI10 DI9 Signal name

Note: The status of digital IO is integrated status of DI source, control switch (PD16) and communications source (PD25),
please see the following samples.

External hardware terminal DI12~DI1 represented by bit11~bit0.

Bit binary for description :bit11~bit0 represent DI12~DI1 (left to right)

Digital input contact source switch(PD16) :
External hardware terminal status: 111100001111 (1 represent ON - O represent OFF)
Communication control digital input contact status (PD25) : 111000111000

111111000000

Based on the above, The status of digital IO (address 0x0204),and the pin DI12~DI7 are determined by communications

source (PD25) status and the pin DI6~DI1 are determined by External hardware terminal status.

So the final digital 10 status (address 0x0204) is 111000 001111.

Address Content Data length
0x0205 The ON/OFF status of DI and DO. The pin location is as follows. 1word
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 Bit No.
DO6 DO5 DO4 DO3 DO2 DO1 Signal name
(b) 10O pin function
Address Content Data length
0x0206~0x020D To display the pin function programmed of DI and DO 1word

Attention: If the input/output signal function is not suitable for current control mode, then send back 0.
Ex : Ifitis in speed control mode, PD07=0x000B, then bit0~bit7 of Address 0x0208 must send back 0.

Address : 0x0206

Bit8~Bit15 Bit0~bit7 Bit No.
DI1 DI2 Signal name
0x00~0x2F 0x00~0x2F Function
Address : 0x0207
Bit8~Bit15 Bit0~bit7 Bit No.
DI3 Dl4 Signal name
0x00~0x2F 0x00~0x2F Function
Address : 0x0208
Bit8~Bit15 Bit0~bit7 Bit No.
DI5 DI6 Signal name
0x00~0x2F 0x00~0x2F Function
Address : 0x0209
Bit8~Bit15 Bit0~bit7 Bit No.
DI7 D8 Signal name
0x00~0x2F 0x00~0x2F Function
Address : 0x020A
Bit8~Bit15 Bit0~bit7 Bit No.
DI9 D10 Signal name
0x00~0x2F 0x00~0x2F Function
Address : 0x020B
Bit8~Bit15 Bit0~bit7 Bit No.
DI11 DI12 Signal name
0x00~0x2F 0x00~0x2F Function
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Bit10~Bit14 Bit5~bit9 BitO~bit4 Bit No.
DO3 DO2 DO1 Signal name
0x00~0x1F 0x00~0x1F 0x00~0x1F Function
Address : 0x020D
Bit10~Bit14 Bit5~bit9 BitO~bit4 Bit No.
DO6 DO5 DO4 Signal name
0x00~0x1F 0x00~0x1F 0x00~0x1F Function
(c) Current control mode
Address Content Data length
0x0200 Bit0 : servo drive is ready (0:Servo OFF, 1:Servo ON ) 1word
Bit0~Bit3 : To display current control mode of servo drive.
0 : Pt mode -
1 : Pr mode (inner register command in absolute type)
0x0201 2 : Prmode (inner register command in incremental type) 1word
3 : S mode
4 : T mode
5Fully closed loop control mode
Note 1 : DI function definition
0x07 0x06 0x05 0x04 0x03 0x02 0x01 0x00 F‘g’;‘g'eon
SP2 SP1 TL1 TL PC RES SON - Sign
OXOF 0X0E 0x0D 0x0C 0x0B 0X0A 0x09 0x08 F‘irc‘)‘f;":“
CR CM2 CMA1 SHOM ORGP ST2/RS1 ST1/RS2 SP3 Sign
0x17 0x16 0x15 0x14 0x13 0x12 0x11 0x10 F‘g‘)‘gg’”
CTRG POS3 POS2 POS1 EMG LOP CDP Sign
Ox1F OX1E 0x1D 0x1C 0x1B Ox1A 0x19 oxig | Funcion
EV2 EV1 INHP POS6 POS5 POS4 LSN LSP Sign
0x24 0x23 0x22 0x21 0x20 Function
code
STOP ABSC ABSE EV4 EV3 Sign
Note 2 : DO function definition
0x05 0x04 0x03 0x02 0x01 0x00 Function code
TLC/VLC HOME INP/SA ALM RD - Sign
0x0B 0x0A 0x09 0x08 0x07 0x06 Function code
MC_OK OoLW CMDOK ZSP WNG MBR Sign
O0xOF 0x0E 0x0D 0x0C Function code
ABSW SWNL SWPL OVF Sign
(3) Alarm information (read only)
Address Content Data length
0x0100 Current alarm. 1word
0x0101 The last alarm. 1word
0x0102 The 2nd alarm in the past. 1word
0x0103 The 3rd alarm in the past. 1word
0x0104 The 4th alarm in the past. 1word
0x0105 The 5th alarm in the past. 1word
0x0106 The 6th alarm in the past. 1word
Note : When 0x00ffwas sent back means no alarm,0x0001means AL.01, 0x0012 means AL.12 and so on.
(4) Alarm clear (readable and writable)
Address Content Data length
Clear current alarm if “Ox1EA5” is written into this address.
0x0130 Transmit current alarm code back if this address is read. 1word
The setting range is 0~OxFFFF.
Clear all alarm histories if “Ox1EA5” written data is address.
0x0131 Transmit last alarm back if this address is read. 1word
The setting range is 0~OxFFFF.
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_(5) Parameter write-in and read-out (readable and writable)

Address Content Data length
. There are 50 parameters in PA group. The data length of every parameter
0x0300~0x0363 |5 35 bit which takes two words. For example, PAO1 : 0x0300~0x0301. 2word
5 There are 50 parameters in PB group. The data length of every parameter
0x0400~0x0463 i 35 pit which takes two words. For example, PBO1 : 0x0400~0x0401. 2word
5 There are 60 parameters in PC group. The data length of every parameter
0x0500~0x0577 is 32 bit which takes two words. For example, PC01 : 0x0500~0x0501. 2word
" There are 40 parameters in PD group. The data length of every parameter
0x0600~0x064F ;s 35 bit which takes two words. For example, PDO1 : 0x0600~0x0601. 2word
5 There are 99 parameters in PE group. The data length of every parameter
0x0700~0x07C5 |35 bt which takes two words. For example, PEO1 : 0x0700~0x0701. 2word
0x0800~0x08C5 There are 99 parameters in PE group. The data length of every parameter oword
is 32 bit.
Note: The maximum read ability are 29 words.
(6) Factory-set recovery (readable and writable)
Address Content Data length
All parameters would be recover factory-set as3 second latter after “Ox1EA5”
being written. The setting range is 0~OxFFFF.
0x0140 To read this address, the result of “1” means the recovery is processing. “0” 1word
means the completion of recovery.
(7) DI contact control (readable and writable)
Step 1: Select DI contact control option
Address Content Data length
DI contact source control switch (PD16)
The input signal source of Dl is determined by every one bit of this parameter:
OXO61E B!tO ~ Blt‘l‘l correspo.nd to DI1 ~ DI12. 2 word
Bit setting as follows:
0 : according to actual input state.
1 . controlled by communication command (Parameter PD25)
Step 2: Write-in command to control ON/OFF state of each DI pin
Address Content Data length
DI contact source control switch (PD16)
The input signal source of DI is determined by every one bit of this parameter:
OX061E B!tO ~ Bltﬂ correspo_nd to DI1 ~ DI12. 2 word
Bit setting as follows:
0 : according to actual input state.
1 . controlled by communication command (Parameter PD25)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 Bit No.
SDI8 SDI7 SDI6 SDI5 SDl4 SDI3 SDI2 SDI1 Pin name
Bit12~Bit31 Bit11 Bit10 Bit9 Bit8
bit value must be “0” SDI12 SDI11 SDI10 SDI9

Attention : Consideration of test mode ( DO forced output - JOG test - Positioning test )

As test mode is performed, check the following items or servo drive could not be operated normally.

1. As no alarm occurred nor Servo ON activated, test mode could be performed.

2. If communication is interrupted over 1 second during test mode, drive would quit this test mode. The host could
repeatedly read-out at “0x0900” address to keep a continuous communication.

(8) DO forced output (readable and writable)
Step 1: To check if alarm occurred or Servo ON activated by reading at address “0x0900”. -

Address Content Data length
(Oon)i)(/)grggd) 0x0UVW, UV=Alarm code;W=1 means SON is ON;W=0 means SON is OFF. 1word
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Step 2: Enter in forced DO mode , and write-in 0x0002 at address “0x0901” to perform this test.

Address Content Setting range

Data length

Mode switch

0000 : To quit the test mode
0001 : Preserved

0002 : DO forced output
0003 : JOG test

0004 : Positioning test

0x0901 0000~0004

1word

Note: Write 0x0002~0x0004 into 0x090 cannot enter in test mode if it is Servo ON.

Step 3: To write in test data at address “0x0203” to enforce output.

Address Content Setting range | Data length
0x0203 To control DO status by the written data (ON/OFF) which as follows.| 0~0x003F 1word
Bit6~Bit15 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 Bit No.
DO6 DO5 DO4 DO3 DO2 DO1 Pin No.
Step 4: To quit this mode by 0x0000 written at “0x0901” address.
(9)JOG test (readable and writable)
Step 1: o check the drive without alarm did not occur nor Servo ON activated.
Address Content Data length
0x0900 0x0UVW, UV=Alarm code;W=1 means SON is ON;W=0 means SON is OFF. 1word
(Only read)
Step 2: To write-in 0x0003 at address “0x0901” to perform this mode.
Step 3: To set acceleration/deceleration time constant of JOG test
Address Content Data length
JOG -~ Acceleration/deceleration time constant of positioning test
0x0902 (Setting range:0~20000) (Unit:ms) Tword
Step 4: JOG speed command and start
Address Content Data length
0x0903 JOG -~ speed command of positioning test(Setting range:0~6000)( Unit:rpm) 1word
Step 5: JOG Forward/Reverse/Stop command
Address Content Data length
0: Written 0 to stop motor running.
0x0904 1: Written 1 to make motor run forward rotation.(CCW) 1word
2: Written 2 to make motor run reverse rotation.(CW)
Setting range:0~2
Step 6: To quit this mode by 0x0000 written at address “0x0901”.
(10) Positioning test (readable and writable)
Step 1: To check the drive without alarm occurred nor Servo ON activated.
Address Content Data length
0x0300 0x0UVW, UV=Alarm code;W=1 means SON is ON;W=0 means SON is OFF. 1word
(Only read)
Step 2: To write-in 0x0004 at address “0x0901” to perform this positioning test.
Step 3: To set the acceleration/deceleration time constant of positioning test.
Address Content Data length
JOG - the acceleration/deceleration time constant of positioning test.
0x0902 (Setting range:0~20000) (Unit:ms) Tword
Step 4: To set speed command of positioning test.
Address Content Data length
0x0903 JOG -~ speed command of positioning test (Setting range:0~3000)( Unit:rpm) - 1word
Step 5: To set the pulse of positioning test.
Address Content Data length
0x0905~ Pulse of positioning test (0x0905 feedback low 16 bit and 0x0906 feedback 1word
0x0906 high 16 bit)Setting range: 0 ~ (2*-1) (Unit: pulse)
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Step 6: Positioning test Forward/Reverse/Stop command
Address Content Data length

0: Written 0 to pause/stop motor running.(twice pause command to stop motor
running)

1: Written 1 to make motor run forward rotation.(CCW)

2: Written 2 to make motor run reverse rotation.(CW)

(Setting range:0~2)

Step 7: To quit this mode by 0x0000 written at address “0x0901”.

0x0907 1word

10. Inspection and Maintenance
10.1 Basic Inspection

It is recommended for users to inspect the following items periodically. Operate the inspection after the drive is
power off and charge light of drive is off.

* Inspect the screws of the drive, terminal block and the connection to mechanical system. Tighten screws as
necessary as they may be loosen.

* Avoid to locate drive in place with inflammable gas.

* Avoid to locate conductive objects beside the drive and wirings.

* Avoid any naked wires or damaged, broken wires applied for the servo motor.

*  Ensure that all wiring terminals are correctly insulated.

«  Ensure that the external applied power voltage is AC 220V.

*  Ensure that “START “button is OFF.

«  Ensure that all wiring instructions and recommendations are followed, otherwise damage to the drive and or motor
may result.

10.2 Maintenance

Users should not disassemble the servo drive or motor as maintenance performing. Please refer to following
regular maintenance:

*  Periodically clean the surface of servo drive and motor
»  Operate the servo drive and motor within the specified environmental condition range.
*  Clean off any dust and dirt that accumulated on the ventilation holes of servo drive

10.3 Life of consumable components

Some components inside servo drive are consumable and must be replaced periodically. The life of consumable
components are varied, which depend on operating methods and environmental conditions. For parts replacement,
please contact your sales agent. The life of particular components are listed below.

Component Life guideline Description
The contact would wear due to switching currents. Relays reach the end of its
Relay 100.000 times |life at cumulative 100,000 switching times, which depends on the power supply
capacity.
10.000~ The cooling fan bearings reach the end of their life in 10,000 to 30,000 hours. It
Cooling fan 30.000hrs ’ ' )

(2~3years) should be replaced if noise is found during inspection.

Affected by ripple currents and deteriorates in characteristic. Its life greatly
Aluminum depends on ambient temperature and operating conditions. The capacitor

. 10 years ; e . L .
capacitor will reach the end of its life in 10 years of continuous operation in normal air-
conditioned environment.
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11. Troubleshooting

An alarm occurs, please make sure that all alarm were cleared to ensure safety then operate. Otherwise it

&CAUTION will lead to accidental injury easily..

Caution:

As the following alarms occur, please do not power OFF — ON to clear alarm and start repeatedly, otherwise it will
cause damage to the drive or servo motor.

Please place the driver aside and let cool off for more than 15 minutes while to clear the following alarms.
AL.04(Abnormal regeneration)

AL.05(Overload 1)

AL.10(Overload 2)

Please place the driver aside and let cool off for more than 30 seconds while to clear the following alarms.
AL.03(Over current)

11.1 Alarm list

The drive would display alarm or warning if some faults occurred during operation. As a alarm or a warning
occurred, please remedy the fault according to the instruction mentioned in section 11.2 When parameter PD19 is set as
ooo1, alarm codes could be output via the ON/OFF states of DO1(CN1_41), DO2(CN1_42), DO5(CN1_45) terminals.

Sign Alarm code Name Clear
Press "SET"
CN1 CN1 CN1 Power on RES
41 42 45 OFF—ON alarm signal
screen.

AL.O1 0 1 0 Over voltage )

AL.02 0 0 1 Low voltage o o o

AL.03 0 1 1 Over current o

AL.04 0 1 0 Abnormal regeneration o o o

AL.05 1 0 0 Overload1 o o o

AL.06 1 0 1 Over speed o o o

AL.07 1 0 1 Pulse command abnormal o o o

AL.08 1 0 1 Position error excess o o o
> AL.09 0 0 0 Communication abnormal o o o
) AL.OA 0 0 0 Communication time-out o o o
3 | AL.OB 1 1 0 Encoder error 1 o

AL.0OC 1 1 0 Encoder error 2 o

AL.OD 1 1 0 Fan error o

AL.OE 0 0 0 IGBT overheat o

AL.OF 0 0 0 Memory error 0

AL.10 0 0 0 Overload 2 o

AL.11 1 1 1 Motor mismatched o

AL.20 1 1 1 Motor crash error o

AL.21 1 1 1 Motor U/V/W disconnect o

AL.22 1 1 0 Encoder communication error o

AL.23 0 1 0 Full-close position error excess o o o

AL.24 0 0 0 Encoder mismatched o

AL.25 1 1 0 Linear scale disconnect o
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AL.26 1 1 0 Encoder error 3 o
AL.27 1 1 0 Encoder error 4 o
AL.28 1 1 0 Encoder overheat o
AL.29 1 1 0 Encoder error 5(overflow) o
AL.2A 1 1 0 Absolute encoder error 1 o
AL.2B 1 1 0 Absolute encoder error 2 o
AL.2E 0 1 1 Control loop error o
AL.2F 0 1 1 Regenerative energy error o
AL.30 0 1 1 Pulse output frequency excess o o o
AL.31 0 1 1 Over current 2 o
AL.32 0 1 1 Control loop error 2 o
AL.33 0 1 1 Memory access error o
AL.12 Emergency stop
AL.13 LSP/LSN abnormal
AL.14 Software LSP trl.gger Removing the cause would clear the
AL.15 Software LSN trigger warning automatically.
AL.16 Overload pre-warning
AL.17 ABS time-out warning
AL.18 Over regeneration warn
s AL.19 Pr command error Home returning
o [ AL.1A Index coordinate undefined Removing the cause would clear the
> [AL.1B Position offset warn warning automatically.
AL.61 Parameter group excess o | o(Note 1) | o
AL.2C Absolute encoder error 3 Remgving the cause would clear the
warning automatically.
AL.2D Encoder battery low voltage Removing the cause and re-power on
AL.62 Parameter number excess o o o
AL.63 Pr relevant parameter overflow o o o
AL.64 Pr relevant parameter error o ) o

Note1 : Turn drive to “Servo OFF”. than “Servo ON” to remove this alarm.
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11.2 Alarm cause and remedy

AL.01 Over voltage

Definition : Main circuit bus voltage has exceeded its maximum allowable value.

S hihlin soH series Manual

Cause

Inspection

Remedy

Power supply voltage high

Review the power supply.

Use proper power source.

Input power error(incorrect
power)

Review the power supply.

Use proper power source.

Drive hardware damaged.

Use voltmeter to check if the power voltage is
within rated voltage while error still occurred.

Contact agent for proper service.

Lead of built-in regenerative
brake resistor or regenerative
brake option is disconnected.

Check the P,D terminals connected well or not.
Check built-in regenerative brake resistor or
regenerative brake option is disconnected well.

Connect correctly.

Built-in regenerative brake
resistor or regenerative brake
option is damaged.

Check if it is burn out or damaged.

Change the built-in resistor or option.

Capacity of built-in
regenerative

brake resistor or regenerative
brake option is insufficient.

Refer to section 6.6.1 to check if the capacity
insufficient.

Add regenerative brake option or
increase capacity.

AL.02 Low Voltage

Definition : Main circuit bus voltage is lower than its allowable value.

Cause

Inspection

Remedy

Input voltage of main circuit is
lower than permissible value.

Review the power supply.

Use proper power source.

Capacity of power supply is
insufficient.

Check if it occurred as motor torque
regenerated huge.

Increase power supply capacity.

Input power error (incorrect
power).

Review the power supply.

Use proper power source.

AL.03 Over current

Definition : The motor output current has exceeded the allowance range of servo drive.

Cause

Inspection

Remedy

Improper motor wirings.

Check the wirings.

Correct the wirings.

Short occurred in drive output
phases U, Vand W.

Check if the connection between drive and
motor is short.

Correct the wirings to prevent from
short-circuit or cable naked.

IGBT of servo drive faulty.

ALO3 occurs if power is switched on
after U,V and W are disconnected

Contact agent for proper service.

Improper parameters setting.

Check relevant parameters which have

modified.

Recover factory-set then re-define

user’s demand.

AL.04 Regenerative alarm

Definition : Regenerative energy suppression circuit faults

Cause

Inspection

Remedy

Brake transistor fault.

Set PC36 to be 0 and re-power on, if AL04 is
occurred soon, it means the brake transistor
broken.

Contact agent for proper service.

Built-in brake resistor or brake
option is disconnected.

Check the wirings.

Correct the wirings.

The active time of brake
resistor is over the PC36
value.

when ALO4 occurred, reset PC36 to be zero
and re-power on; if motor runs a while then
ALO4 occurred again, it means capacity of built-
in brake resistor is insufficient.

Use the external brake resistor and refer
to section 14.2 to set a proper PC36
value.
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AL.05 Overload1

Definition : Load exceeded overload protection characteristic of servo drive.

Cause

Inspection

Remedy

heavy duty continually.

Operate the servo drive in

Check if mechanism load is huge.

Upgrade the capability of servo or reduce
the duty.

Improper gain values setting.

Check if vibration of mechanism is occurred.

Re-operate the auto-gain tuning job to
obtain the proper gain value.

Servo system is instable.

constant are proper.

Check if acceleration/deceleration time

Extend these setting values.

ing error

Position encoder ~ motor wir-

skips or returns midway, it is faulty.

As motor shaft is rotated slowly with Servo
OFF, the pulses feedback should vary in
proportion to rotary angle. If the indication

Contact agent for proper service.

AL.06 Over speed

Definition : Speed has exceeded the instantaneous permissible speed.

Cause

Inspection

Remedy

Input command pulse
frequency exceeded the
permissible instantaneous
speed frequency.

Check if frequency of input pulse is over the
permissible speed range.

Set pulses frequency correctly.

Improper acceleration/
deceleration time constant
settings.

Check if these values are too small.

Increase acceleration/deceleration time
constant.

Servo system is instable to
cause overshoot.

Observe if the mechanism is with vibration.

1. Re-set proper servo gain value.

2. If gain could not be set to proper:
1) Reduce load inertia ratio; or

2) Set acceleration/deceleration time
constant to proper value.

Electronic gear ratio is large

Check if the settings are proper.

Set correctly.

AL.07 Pulse command abnormal

Definition : Input pulse frequency of the command pulse is too high.

Cause

Inspection

Remedy

Pulse frequency of the
command pulse is too high.

Check if input pulse frequency is over range
with frequency detector.

1.Set the command pulse frequency
to a proper value.

2. After RD output signal activated,
the host starts to send command.

Command device failure.

Check if the command device is
normal or not.

Change the command device.

AL.08 Position error excessive

Definition : Position error has exceeded the permissible error range.

Cause

Inspection

Remedy

Improper acceleration/
deceleration time constant
settings.

Check if these values are too small

Increase acceleration/deceleration time
constant.

Improper torque limit setting

Check if PAO5 setting is too small.

Increase the torque limit value.

Position loop gain value is
small

Check if PBO7 setting is too small.

Increase the gain value and adjust to
ensure proper operation.

Mechanism load is huge.

Check if mechanism load is huge.

Reduce load, or to use servo drive and

motor provide larger output.
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Error content : RS-232/485 communication error occurred between host device and servo drive.

Cause

Inspection

Remedy

Improper protocol setting.

Check if the protocol is matched

Set the protocol correctly.

Improper address setting.

Check the communication address.

Set the address correctly.

Improper data content
transmitted.

Check the value accessed.

Correct the data content accessed

AL.0A Communication time-out

Definition : RS-232/485 communication stopped for longer time exceeded the permissible range.

Cause

Inspection

Remedy

Cable broken or loosen.

Check if cable broken or loosen.

Replace or re-connect the cable.

than parameter PC23 setting.

Communication cycle is longer

Check if PC23 setting is proper.

Set the PC23 correctly.

AL.0OB Encoder error 1

Definition : Pulse signals abnormal between servo motor and servo drive.

Cause

Inspection

Remedy

Wirings are in wrong
sequence

Check if wirings sequence is correct or not.

Correct the wirings.

CN2 connector is loosen or
disconnected.

Check if CN2 connector is loosen or
disconnected.

Re-connect CN2 connector.

Encoder wirings faulty

Check the encoder feedback pulses continuity
of motor while Servo OFF

Contact agent for proper service.

AL.0C Encoder error 2

Definition : Pulse signals abnormal between servo motor and servo drive.

Cause

Inspection

| Remedy

Initial magnetic polarity of
encoder is in wrong position

Rotate the motor shaft forward and backward
no improvement, contact agent for proper servi

then re-power on the drive. If there is still
ce.

CN2 connector is loosen or
disconnected.

Check if CN2 connector is loosened or
disconnected.

Re-connect CN2 connector.

AL.OD Fan error

Definition : Abnormal operation of cooling fan.

Cause Inspection | Remedy
Cooling fan stops working. Change the fan by user or contact agent for proper service.
AL.OE IGBT overheat
Definition : Main circuit device overheat or fault.

Cause Inspection Remedy

Operate the drive in over-rate
duty

Operate the drive in over-rate duty

Operate the drive in over-rate duty

continuously.

continuously.

continuously.

AL.OF Memory error

Definition : EEPROM fault.

Cause Inspection Remedy
Data read-out/write-in To execute the parameter recovery or power |Contact agent for proper service.
abnormally. on reset and check if it still null.
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AL.10 Overload 2

Definition : The output duration of maximum current is over 1 second while mechanical impact.

Cause

Inspection

Remedy

Mechanical impact

Check if the moving route is proper.

1.Correct the moving route.
2.Install limit switches.

Wrong connection of
servomotor.

Check the wirings.

Correct the wirings.

Mechanism vibration.

Check if mechanism is instable and humming.

1.Change response level setting.
2. Make gain adjustment manually.

Encoder faulty.

To rotate motor shaft and check the continuity
of encoder feedback pulses while Servo OFF.

Contact agent for proper service.

AL.11 Motor dispatch

Definition : The servo drive and servo motor match improperly.

Cause

Inspection

Remedy

The capacity of drive and
motor are not compatible.

Check if they match for each other in capacity.

Use the proper combination.

AL.12 Emergency stop warning

Error content : The EMG signal of Dl is activated.

Cause

Inspection

Remedy

EMG signal is activated.

Check if EMG signal is applied and triggered.

Release the trigger after removal of some
emergency conditions.

AL.13 LSP/LSN abnormal

Definition : The LSP or LSN signal of Dl is activated.

Cause

Inspection

Remedy

LSP activated.

Check if the limit switch is activated.

Release the activated cause of limit
switch.

LSN activated.

Check if the limit switch is activated.

Release the activated cause of limit
switch.

AL.14 Software LSP trigger

Definition : The software LSP is activated.

Cause

Inspection

Remedy

The motor feedback pulses
are over the software LSP
PF86.

Check if the software limit switch is activated.
Refer to the PF86 usage.

Recover the motor feedback pulses to be
less than the software LSP.

AL.15 Software LSN trigger

Definition : The software LSN is activated.

Cause

Inspection

Remedy

The motor feedback pulses
are less than the software
LSN PF87.

Check if the deceleration time is proper or not.
Check if the motor shaft is locked or not.

Recover the motor feedback pulses to be
large than the software LSP.

AL.16 Overload pre-warning

Definition : The overload level set is activated.

Cause

Inspection

Remedy

The motor load exceeds the
permissible operation time

Check if the motor is overload or not.
Check if the setting of PA17 is too less or not.

1.Refer to the remedy of ALO5.
2.Disable this pre-protection or to set a

higher PA17 value.
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Cause

Inspection

Remedy

The absolute position signal
exceeds the time limit.

Delta DIO Communication : Check if when
the drive data is ready (ABSR), the upper PC
is no signal required more than five seconds
(ABSQ) in absolute position communication
situation.

Mitsubishi DIO Communication : please refer
to section 14.1.5 (Output error) -

Turn ABSE or ABSM signal terminal OFF
and check if the upper PC communication
format is correct or not.

AL.19 PR command error

Cause

Inspection

Remedy

Positioning command register
overflows.

Incremental system :

PR mode continuously operates in one
direction and causes feedback register
overflows. And the coordinate system
cannot reflect the correct position. If issuing
the absolute positioning command (except
incremental) at this time, the error will occur.
Absolute system :

This error will occur in following situations :
1. The position feedback register is overflow
2.Change the electronic gear ratio(PA0O6 -
PAQ7) and homing procedure has not been
executed.

3.0Operate Absolute Positioning Command
when DO HOME is OFF.

Conduct homing procedure.

AL.20 Motor Crash Error

Cause

Inspection

Remedy

When effectiveness loading
rate reaches setting value of
PA15 and exceeds the time
set by PA16.

1. Check if PA15 is enabled.
2. Check if PA15 is set too small and the time
of PA16 is set too short.

1. If it is enabled by mistake, please set
PA15 to zero.

2. According to the actual torque setting,
if the value is set too small, it will lose the
function of protection.

AL.21 Incorrect wiring of the motor power line U, V, W

Cause

Inspection

Remedy

Short occurred in servo motor
power (U, V, W)

Check if U, V, W of the motor is incorrect con-
nected.

Follow the user manual to correct the

wiring.
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AL.22 encoder communication error

Cause

Inspection

Remedy

CRC error occurs three times
continuously, or internal
memory is error.

1. Check if the servo is properly grounded.

2. Check if the encoder cable separates from
the power supply or the high-current circuit to
avoid the interference.

3. Check if the shielding cables are used in
the wiring of the encoder.

1. Please connect the UVW connector
(color green) to the heat sink of the servo
drive.

2. Please check if the encoder cable
separates from the power supply or the
high-current circuit.

3. Please use shielding mesh.

4.If the situation is not improving, please
contact agent for proper service.

AL.23 Excessive deviation of full closed-loop position control

Cause

Inspection

Remedy

Excessive deviation pulse of
position control exceeds PA25
setting value.

1. Check if PA25 is set too small.
2. Check if the connector is loose or there is
any connection problem of other mechanism.

1. Increase the value of PA25.
2. Check if the connection is well
connected.

AL.24 Wrong motor type

Cause

Inspection

Remedy

Incremental motor is not
allowed to activate the absolute
function.

1. Check if the motor is incremental or
absolute encoder.
2. Check the setting of PA28.

If users desire to use absolute function,
please choose absolute motor. If not,
please set parameter PA28 to 0.

AL.25 The communication of linear scale is breakdown

Cause

Inspection

Remedy

When PA26 =ooo1 or ooo2
and motor is on Servo ON
situation as the linear scale
feedback pulse >500 pulse, but
actual linear scale feedback
pulse <3 pulse, AL.25 occurs.

Check the communication of linear scale.

Check the communication of linear scale
again.

AL.26 Encoder error 3

Cause

Inspection

Remedy

Encoder LED lumens
depreciation or encoder internal
counter are in error.

Re-power on the servomotor and check if this
error occurs again.

If the situation is not improving, please
contact agent for proper service.

AL.27 Encoder error 4

Cause

Inspection

Remedy

The internal memory of the
encoder is in error.

1. Check if the servo is properly grounded.

2. Check if the encoder cable separates from
the power supply or the high-current circuit to
avoid the interference.

3. Check if the shielding cables are used in
the wiring of the encoder.

1. Please connect the UVW connector
(color green) to the heat sink of the servo
drive.

2. Please check if the encoder cable
separates from the power supply or the
high-current circuit.

3. Please use shielding mesh.

4.If the situation is not improving, please
contact agent for proper service.
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AL.28 Encoder overheat
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Cause

Inspection

Remedy

Encoder operating
temperature is over 95 °C .

Check the encoder is not in high temperature
environment or close to the heat.

1.To avoid high temperature environment
and lower the temperature of the
encoder.

2. If the situation is not improving, please
contact agent for proper service.

AL.29 Encoder error 5

Cause

Inspection

Remedy

The multi-turn of absolute
encoder exceeds the range.

Check if the multi-turn of absolute encoder
exceeds the maximum range: -32768 ~ +32767

Conduct homing procedure. Please refer
to the description of absolute coordinate
initialization in Chapter 14.

AL.2A Absolute encoder error 1

Cause

Inspection

Remedy

The voltage of the absolute
encoder battery is lower than
the specification.

Check if the voltage of the battery is lower than
2.45V(TYP).

After changing the battery, please
conduct homing procedure. Please refer
to the description of absolute coordinate
initialization in Chapter 14.

Battery circuit disconnects or
wire broken.

1.Check the wiring of the encoder.
2.Check the wiring between the battery pack
and power cable of the servo drive.

After connecting battery to encoder
correctly or repairing wiring, conduct
homing procedure. Please refer to
the description of absolute coordinate
initialization in Chapter 14.

AL.2B absolute encoder error 2

Cause

Inspection

Remedy

The value of absolute
encoder multi-revolution
counter is abnormal.

Re-power on the servomotor and check if this
error occurs again.

If the situation is not improving, please
contact agent for proper service.

AL.2C absolute encoder error 3b

Cause

Inspection

Remedy

Change the battery when
the power is OFF which is
controlled by the servo drive.

Do not change or remove the battery power
when the power is OFF which is controlled by
the servo drive.

Conduct homing procedure. Please refer
to the description of absolute coordinate
initialization in Chapter 14.

Start up with absolute
function and not have
finished absolute coordinate
initialization.

1.Install the battery.

2.Check the wiring between the battery pack
and power cable of the servo drive.

3.Check the wiring of the encoder.

Conduct homing procedure. Please refer
to the description of absolute coordinate
initialization in Chapter 14.

AL.2D encoder battery under voltage

Cause

Inspection

Remedy

The voltage of the encoder is
lower than the specification.

1. Check if the voltage of the battery on the
panel is lower than 3.0V(TPY).

2. Check if the voltage of the battery is lower
than 3.0V(TPY).

Change the battery when power is ON
which is controlled by the servo drive.
After changing the battery, AL. 2D will be
cleared automatically.

AL.2E Control circuit error

Cause

Inspection

Remedy

When motor is running and
external loading is bigger, the
situation of servo ON (SON)
OFF becomes ON instantly.

Check if servo ON (SON) turns on.

Turn on servo ON (SON) correctly.
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Drive current feedback
abnormal.

Re-power on the drive. If the situation is not improving, please contact agent for proper
service.

AL.2F Regeneration Error

Cause

Inspection Remedy

When the regenerative load
rate over 100%.

1. Adjust the acceleration and
deceleration time, or reduce the
frequency of reversing.

2. Power off and re-power on.

1. Check if the deceleration time is too short
2. Check if the frequency of reversing is too
quick

AL.30 Encoder pulse output frequency is over

Cause

Inspection Remedy

Encoder output abnormal
because encoder error

Check alarm list record if there are also
encoder error(ALOB ~ ALOC ~ AL22 ~ AL26 -
AL27).

Conduct procedure of ALOB  ALOC -
AL22 -~ AL26 -~ AL27

The input frequency of the
pulse command is over the
allowable value of the hardware
interface.

Check if there are following situations:

(a) Motor speed feedback > PA41

(b) (Motor speed / 60) x encoder output pulse
every revolution > 20x10°

Set parameter PA41 correctly and PA14:
PA41> (motor speed / 60) x encoder
output pulse every revolution < 20x10°

AL.31 Over current 2

Cause

Inspection | Remedy

Drive current feedback error

Re-power on the drive. If the situation is not improving, please contact agent for proper
service.

AL.32 Control circuit error 2

Cause

Inspection | Remedy

Programmable port array error

Re-power on the drive. If the situation is not improving, please contact agent for proper
service.

AL.33 Memory error 2

Cause

Inspection | Remedy

Cache memory is in error.

Re-power on the drive. If the situation is not improving, please contact agent for proper
service.

AL.1A Undefinition of index coordinates

Cause

Inspection Remedy

Conduct homing procedure to
define index coordinates origin
or the error will occurs.

1. Before index function, please conduct
homing procedure to prevent this error.

2. When the error occurs, conduct DI:Alm
Reset to clear -

Check if homing procedure conducted.

3. It's also useful on Servo ON.

AL.1B Offset

Cause

Inspection Remedy

MC_Ok is ON and then
becomes OFF.

Please refer to the description
of parameter PD28.

When DO : MC_OK was ON, and then DO :
MC_OK become OFF because DO : INP
becomes OFF.

After finishing motor positioning may be
subjected to an external force to push the

The alarm can be cleared with following
methods:

1.Power OFF—ON

2.Press "SET “on current alarm screen
3.RES signal ON

position offset. 4. SON signal OFF — ON
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Cause

Inspection

Remedy

The group of PR command
setting source exceeds the
range.

setting is over the range.

Write parameters via PR procedure: group

The alarm can be cleared with following
methods:

Power OFF—ON

Press "SET “on current alarm screen
RES signal ON

AL.62 Source parameter number is out of range

Cause

Inspection

Remedy

The numbers of PR command
setting source exceeds the
range.

setting is over the range.

Write parameters via PR procedure: group

The alarm can be cleared with following
methods:

Power OFF—ON

Press "SET “on current alarm screen
RES signal ON

AL.63 PR program writing parameter exceeds the range

Cause

Inspection

Remedy

Write parameter with PR
command TYPE 8 exceeds the
range.

Write parameters via PR procedure: group
setting is over the range.

The alarm can be cleared with following
methods:

1.Power OFF—ON

2.Press "SET “on current alarm screen
3.RES signal ON

AL.64 PR program writing parameter error

Cause

Inspection

Remedy

Write parameter with PR
command TYPE 8 as Servo
ON.

Write parameters via PR procedure: when the
servo is ON or the input data is unreasonable.

Correct the PR command and parameter
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12. Specifications

12.1 Specifications of driveServo Drives

Type
SDH-0O0A2 010 020 040 050 075 100 150 200 350
matched motor
type LO10 L020 L040 | MO50 | LO75 | M100 | M150 | M200 M350

SMH-oooo
Motor power 100W 200W | 400W | 500W | 750W | 1KW [ 1.5KW | 2KW 3.5KW

o 3@ 200 ~ 230VAC 50/60Hz or N

§ Voltage/Frequency 10 230VAC 50/60Hz 3¢ 200 ~ 230VAC 50/60Hz

.‘%

o Allowable voltage 3¢ 170 ~ 253VAC 50/60Hz or N

2 Range 1¢ 207 ~ 253VAC 50/60Hz 3¢ 170 ~ 253VAC 50/60Hz

©

s Allowable frequency Maximum +5%

Range

g Voltage/Frequency 19200 ~ 230VAC 50/60Hz

g

:‘:;;

(=

2 Allowable voltage 19170 ~ 253VAC 50/60Hz

e Range

c

§  [Mowane frequency Maximum +5%

Powgr 30
consumption(W)
Control mode 3¢ full-wave rectification, IGBT-PWM control (SVPWM)
Dynamic brake Built-in

Protection Function

Over current, under voltage, over voltage, overheat, overload, fan failure protection,
output short-circuit protection, abnormal encoder protection, abnormal regeneration
protection, low voltage/power interruption protection, over speed protection, error
excessive, short-circuit protection of terminal U, V, W and CN1, CN2, CN3

Encoder type

incremental type: 22bit (4194304 p/rev) - absolute type:16bit (4194304 p/rev)

Communication interface

RS232/RS485(MODBUS) - USB

Position control mode

Input pulse Line drive : 500Kpps(Low speed)/4Mpps(high speed)
frequency Open collector:200kpps
Comrrsgg pulse CCW pulse + CW pulse ; Pulse + Direction ; A phase + B phase,
Command source External pulse train input/Inner register
C°mm?”d Low-pass filter/Linear acceleration and deceleration pattern/S-pattern smoothing
smoothing

Electronic gear ratio

Electronic gear ratio A/B-time A/B time A: 1 ~2*-B: 1~ 2%
(condition:1/50 < A/B < 25600)

Position error

+3 revolutions

excessive
Torque limit Inner limit or torque analog limit (0~+10Vdc/Maximum torque)
Feed-forward Internal parameter setting: 0 ~ 200%

function
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Type
SDH-0OOA2 010 020 040 050 075 100 150 200 350
matched motor type SMH-oooo L010 L020 L040 | M0O50 | LO75 | M100 | M150 [ M200 | M350
Motor power 100W | 200W | 400W | 500W | 750W | 1KW | 1.5KW | 2KW | 3.5KW

Speed control range

Speed analog command 1:2000 ~ Inner speed command 1:5000

Command source

Speed analog voltage input/ Inner register command

[0
©
g C°mm"’!”d Low-pass filter/Linear acceleration and deceleration pattern/S-pattern smoothing
= smoothing
% Speed analog input 0 ~ +10VDC/ Rated speed ((Input impedance 10 ~ 12kQ)
8 Load change 0 ~ 100% maximum +0.01%
9 Speed change rate Power source change +10% maximum0.01% -
Q Ambient temperature 0°C ~55°C : Maximum +0.5% ( Speed analog command )
n Torque limit Inner limit or torque analog limit (0 ~ +10VDC/ Maximum torque)
Bandwidth Maximum 1.6KHz
§ Command source Torque analog voltage input
1S Command Low-pass filter
) smoothing
5‘ Torque analog input 0 ~ +10VDC/ Max torque generated (Input impedance 10 ~ 12kQ)
2 Speed limit Inner limit or speed analog limit (0 ~ +10VDC/ Maximum speed)
Servo ON, forward and reverse rotation limit switch, pulse error clearing, torque
direction option, speed command option, position command option, forward and
reverse rotation command, proportional control switched, torque limit switched,
abnormal alarm reset, emergency stop, control mode switching, electric gear ratio
options, gain switching
Servo on, Fault reset, Gain switch, Pulse clear, Zero clamp,
Tg Digital input(DI) Command input reverse control, Torque limit, Speed limit, Speed
% command selection, Speed / position mode switching, Speed /
= torque mode switching, Torque / position mode switching,
FSL Emergency stop, Positive/negative limit, Forward/reverse operation
o torque limit, Forward / reverse JOG input, E-gear N selection, Pulse
é input prohibition
C
8 Torque limit attain, speed limit attain, ready signal, zero speed attained, position
g attained, speed attained, alarm signal, home moving completed

Digital output(DO)

Servo on, Servo ready, Zero speed, Target speed reached, Target
position reached, Torque limiting, Servo alarm, Brake control, Early
warning for overload, Servo warning

Analog input

Analog speed command / limit, analog torque command / limit

Analog output

Command pulse frequency, pulse error, current command, DC bus voltage, serve
motor speed, torque value

Cooling method(structure)

Nature air convention(IP20) | Fan force-cooling(IP20)

operating : 0°C ~ 55°C (If it is above 45°C forced cooling would be required) -

= Temperature storage : -20 ~ 65°C (non-freezing)
qg’ Humidity operating 90% RH (non-condensing). N
S storage : below 90RH ((non-condensing)
E Installation site Indoor(no direct sunlight), no corrosive gas, no oil mist or dust, no flammable gas
iy Altitude Max.1000m (3280ft) or lower above sea level
Vibration Maximum 5.9m/s’
Weight (kg) 14 | 14 | 14 | 14 | 17 | 17 | 26 | 26 | 26
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12.2. Dimensions of driveServo Drives

Dimensions of driveServo DrivesSDH-010A2 - SDH-020A2 -

60
54
6 Mounting hole "\
)
(14 4]
S =
o)
o)
Grounding /

Boit : M4 x 0.7

156

170.2

Optional spec

Boit torque : 14 ( kgf-cm )

*Dimensions of the servo drive may be revised without prior notice

SDH-075A2 ~ SDH-100A2 (750W ~ 1KW)

5

_.—7.—-"—.._

69

6 Mounting hole

170

Grounding /

Boit : M4 x 0.7
Boit torque : 14 ( kgf-cm )

Optional spec

bt | bl f ik

|t

| —
comcocod®

*Dimensions of the servo drive may be revised without prior notice
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SDH-040A2 - SDH-050A2 (100W~500W)

unit [mm]

unitfmm]
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SDH-150A2 - SDH-200A2 - SDH-350A2 (1.5KW~3KW)

unitfmm]

75
69 - 185.2 N

#6 Mounting hole

170

Grounding /

| .
T

Boit : M4 x 0.7
Boit torque : 14 ( kgf-cm )

oogc oco@®

Dimensions of the servo drive may be revised without prior notice
SDH-500A2  SDH-700A2 (5KW~7KW)

unitfmm]
75
69 185.2

6 Mounting hole

170

Grounding o

a: (1 ‘
Optional spec

/0

Boit : M4 x 0.7
Boit torque : 14 ( kgf-cm )

cococ eco @

Dimensions of the servo drive may be revised without prior notice
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12.3 Specifications of low inertia motors SMH-LoooR30ooo series

Type SMH-Looo 010 020 040 075
Capacity of power supply (kVA) 0.3 0.5 0.9 1.3
Rated output power (W) 100 200 400 750
Rated torque (N-m) 0.32 0.64 1.27 2.4
Maximum torque (N-m) 0.96 1.92 3.81 7.2
Rated speed (r/min) 3000
Maximum speed (r/min) 4500
Instantaneous allowable speed (r/min) 5175
Power rating (kW/s) 18.62 19.98 48.29 51.47
Rated current (A) 1.0 1.4 2.45 5.0
Max. instantaneous current (A) 3.0 4.2 7.35 15.0
Rotor inertia J (x10*kg-m?) 0.055(0.058) 0.205(0.224) 0.334(0.354) 1.199(1.244)
Torque constantK; (N-m/A) 0.32 0.46 0.52 0.48
Voltage constantK: (V/Kmin™) 41.0 54.5 59.8 56.0
Armature resistanceR,(Ohm) 42.00 11.70 5.63 1.35
Armature inductancel ,(mH) 44.25 42.10 22.95 9.83
Mechanical constant (ms) 1.84 1.01 0.64 0.59
Electric constant (ms) 1.05 3.51 4.08 7.28
Insulation class F
Insulation resistance 100MQ,DC500V
Insulation strength AC1500V,60Hz,60sec
Encoder 22bit (Absolute position is optional)
Protection 65
structure (IP)*
Temperature 0 ~ 40°C
= 35;@.@9 80%RH or less(non-condensing)
E Storage o
5 Temperature 15 ~ 70°C
UE_, '?é(r)rﬁl)g?ature 90%RH or less (non-condensing)
Vibration grade V-15
(Um)
Vil el X,y : 49 m/s?
capacity
Weight (kg) 0.36 0.83 1.28 2.70
() with electromagnetic brake (0.56) (1.26) (1.71) (3.44)

Approval

93

Note: 1. The shaft-through portion is excluded.

2. () Moment of Inertia with brake
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12.4 Specifications of medium inertia motors SMH-MoooR20oooseries

TYPE SMH-Mooo 050 100 150 200 350
Capacity of power supply (kVA) 1.0 1.7 2.5 3.5 5.5
Rated output power (kW) 0.5 1.0 1.5 2.0 3.5
Rated torque (N-m) 2.39 478 7.16 9.55 16.7
Maximum torque (N-m) 7.16 14.4 21.6 28.5 50.1
Rated speed (r/min) 2000
Maximum speed (r/min) 3000 2500
Instantaneous allowable speed (r/min) 3450 2850
Power rating (kW/s) * 8.6 18.2 27.7 23.5 37.3
Rated current (A) 3.1 5.8 8.5 10 16
Max. instantaneous current (A) 9.3 16.8 25.5 30 48
Rotor inertia J (x10*kg-m°) 6.59(8.55) 12.56(14.54) | 18.52(20.61) 38.8(49.2) 74.8(85.2)
Torque constant K; (N-m/A) 0.91 0.94 0.95 1.14 1.18
Voltage constant K (V/Kmin™) 95.3 98.5 99.3 119.5 123.2
Armature resistance R,(Ohm) 3.77 1.48 0.89 0.76 0.31
Armature inductance L,(mH) 19.2 9.12 5.79 8.17 3.99
Mechanical constant (ms) 2.99 2.09 1.82 2.26 1.69
Electric constant (ms) 5.09 6.18 6.54 10.75 12.79
Insulation class F
Insulation resistance 100MQ,DC500V
Insulation strength AC1500V,60Hz,60sec
Encoder 22bit (Absolute position is optional)
Protection structure 65
» (IP)*
& Temperature 0 ~ 40°C
g Operating Humidity Below 80%RH (non condensing)
2 Storage Temperature -15 ~ 70°C
LIE.I Storage Temperature Below 90%RH (non condensing)
Vibration grade (um) V-15
Vibration capacity X,y : 245 m/s’
Weight (kg) 4.6 6.7 8.8 1.4 17.5
() with electromagnetic brake (6.4) (8.5) (10.6) (16.7) (22.8)

Approval

C

Note: 1. The shaft-through portion is excluded.

2. () Moment of Inertia with brake
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12.5 Dimensions of low inertia motor
[ SMH-L010]

SMH-LO10(B) | 88(122.3)

[ SMH-L020 - L040])

Model L
SMH-L020(B) | 84.1(118.1)
SMH-L040(B) | 109.6(143.6)

[ SMH-L075]

SMH-LO75(B) | 127.5(163.5)

190,013
71

40 L
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12.6 Permissible shaft load of low inertia motor

Motor type SMH-L0100(B) | SMH-L0200(B) | SMH-L0400(B) | SMH-L0750(B)
L (mm) 25 30 30 40
Permissible load in radial direction N(kgf) 68.6(7) 245(25) 245(25) 392(40)
Permissible load in axial direction N(kgf) 39.2(4) 98(10) 98(10) 147(15)
_L_I
il
T &
L _:I__ ™ has
—F
12.7 Dimensions of medium inertia motors
[ SMH-M050 ~ M100 ~ M150]
Model L o
l:F: af:} Fomwver 5 Connector
SMH-MO50(B)|  124(158) L&y e
s - . Power supply connector  — L' - Encodar connactor
SMH-M100(B) 150(184) t it _.-'_z”f‘m“”
SMH-M150(B)|  176(210) . I ]
L] . ﬁ
gl g '
eglesl [ | ‘
J e
el |
L alm_
} =ik ] N L 88 | L N
[ SMH-M200 ~ M350
Model L
SMH-M200(B)|  149(199) I/F;ﬁo' A
\go J o8| ormwer supply Conrectar
SMH-M350(8)|  189(239) e/ Y-
Ed PR SRS SO 3 ] Encoder connector
| e ; WS 02A30 16R
]
| T
il I o
E' " 8
% g |
s
| 1l
L T4 _J'_ |
m ajl 185 )

*  The size varies according to the finished motor design, including with electromagnetic brake size too.
e unit [mm]
»  Dimensions of servo motors may be revised without prior notice.
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12.8 Permissible shaft load of medium inertia motor

Motor type SMH-M050(B) [ SMH-M1000(B) | SMH-M1500(B) | SMH-M2000(B) | SMH-M3500(B)
L (mm) 55 55 55 79 79
Permissible load in radial direction
N(kgf) 490(50) 490(50) 490(50) 980(100) 980(100)
IF\)I?IZ;I)SSIble load in axial direction 196(20) 196(20) 196(20) 392(40) 392(40)

Axial load

| —
1
PO |DIPDY

—
T

12.9 Precision of motor shaft

Precision of motor shaft varies with the dimensions such as right angle grade, deflection degree, concentric grade,
etc. The table below provides more details.

e Motor frame size
0100 or less 0130 o176
Right angle grade of frame to shaft a 0.05 0.06 0.08
Shaft deflection degree b 0.02 0.02 0.03
Concentric grade of outer diameter to shaft C 0.04 0.04 0.06

b kﬁ? |.|

12.10 Electromagnetic compatible filter (EMC Filter)

If the drive and motor need to comply with EMC rules, filters are recommended.

Drive Power Recommended filter
SDH-010A2 100W
SDH-020A2 200W
SDH-040A2 400W FN3258-7-45
SDH-050A2 500W
SDH-075A2 750W
SDH-100A2 1KW FN3258-16-45
SDH-150A2 1.5KW
SDH-200A2 2KW FN3258-30-47
SDH-350A2 3.5KW
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*  The filter is option.
* As an operating servo drive or motor interfere with peripheral equipment by radiation or conduction, it is
recommended to use the filter. Here is a wiring diagram for the filter application.

Servo drive
— NFB | INE———— L 0OAD
—o | o—toll L1
AC200~230V
or —0 | o— 12 L2
single phase
AC230V — i3 1| 3
O Siaph
= 4 . =
EMC Filter

»  If the single phase power is applied, T terminal of drive is idle.
»  EMC Filter should be well grounded
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13. Motor

characteristic

13.1 Speed-torque curves of low inertia motor

Tor que(N.m)

[SMH-L010]
Torque VS Speed
1
075 — Peak running range
05
*** Continuous ru'nning\"
range
0 1000 2000 3000 4000
[ SMH-L040]
Torque VS Speed
4
| |
E 3 | Peak running range
z
S 2
Z
B Pt

Continuous running
range

0 1000 2000 3000 4000
Speed(rpm)

[ SMH-L020]
Torque VS Speed

S S —| -
15— Peak running range ‘

1 | | I | ‘

' Continuous running
range
0 1000 2000 3000 4000

Speed(rpm)

Tor gue(N.m)

[ SMH-L075]

Torque VS Speed

8
 m— S S|
6 | Peak running range

4 |

Tor que(N.m)

2 e
Continuous running
range

0 1000 2000 3000 4000
Speed(rpm)

These characteristic curves are plotted with AC 3¢ 200~230V power applied

13.2 Speed-torque curves of medium inertia motor

[ SMH-M050]

Torque VS Speed

s - Peak running range

Tor que(N.m)

o — —
Continuous running
gyl TA0DS | | |
0 500 1000 1500 2000 2500 3000
Speed(rpm}

Tor que(N.m)

24

18

12

[ SMH-M100]

Torque VS Speed

'§ 12 — Peak running range
4
S &
o
i N I S
= Fl! ] ] S
Continuous running
o | range
0 500 1000 1500 2000 2500 3000
Speed(rpm)
[ SMH-M150]
Torque VS Speed
Peak running range
| ! ._-\_‘-__"!-\—‘____
Continuous running
range
0 500 1000 1500 2000 2500 3000
Speed(rpm)

185



S hihlin soH series Manual

»  These characteristic curves are plotted with AC 3¢ 200~230V power applied

[ SMH-M200] [ SMH-M350]
Torque VS Speed Torque VS Speed
32 — 56
g 24 - Peak running range E 42 — Peak running range —
T <
g 16 g 3
P e LI — I
Continuous running Continuous running
o range | | o range
0 500 1000 1500 2000 2500 1] 500 1000 1500 2000 2500
Speed(rpm) Speed(rpm)

*  These characteristic curves are plotted with AC 3¢ 200~230V power applied

13.3 Overload protection

Overload protection is to prevent motor from damage during instantaneous over rated operation.
Some cases are described as follows.

(1) The ratio of load inertia to motor shaft is too large.

(2) During acceleration or deceleration process, the time constant is set too small.

(3) The operating time which torque generated is over rated torque is too long.

(4) Mechanism vibration occurred due to improper gain is ignored but the motor is still performed.
(5) Wrong connection between drive and motor, or the encoder is faulty.

If case mentioned above met, the permissible operating time is plotted below.

SMA-LOLO & 38 (28 dhis
0 fRE00) BLERE)

120 4062

140 1862
— 160 11.46

_ 180 7.08
" 200 5.96
(3 220 4,65
10 240 375

260 310

280 2.61

300 223

100 120 140 160 180 200 220 240 260 280 300
BRLE(%)

As load torque is 300% - operating time is 2.23S.

SMA-LO20-LOT75 3 ¥ 35 (¥ i i s

1000
ARE(%) BEE)

120 | 29867
140 67.75
100 160 30.25
% 180 17.54
fr 200 10.49
i 220 6.85
240 496
260 378
N 280 261
, | 300 223

100 120 140 160 180 200 220 240 260 280 300

BERE()
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As load torque is 300% - operating time is 2.23S.

SMOS0/M10058 5 5 7 s

O EENGhEE i e LU LI LD
................................... 120 lmm

140 176.33

= 160 60.67
. 180 27.00
2 200 18.20
# 220 10.24
& 240 434
260 2.80

280 2.67

300 2.28

1

100 120 140 160 180 200 220 240 260 280 300
FRIEE(R)

As load torque is 300% - operating time is 2.28S.
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14. Absolute servo system

For configuring the absolute system, there are servo drive, absolute servo motor and absolute encoder
cable(including battery case).

The absolute position detection system does not detect and save the position by programming controller. It detects
the absolute position of the machine and keeps it battery-backed, independently of whether the power is on or off.
Therefore, once home position return is made at the time of machine installation, home position return is not needed
when power is switched on thereafter.

Even at a power failure or a malfunction, the system can be easily restored

If the drive is settled absolute system parameter, it's necessary to use absolute motor. When incremental motor is
used to activate the absolute function, AL. 24 alarm will occur.

Absolute servo motor model explanation:

SMo-oooooooMC
MC : Absolute servo motor

If an [absolute position erase alarm] or an [absolute position counter warning] has occurred, always
perform home position setting again.
Keep the battery in the battery caste before use to prevent unpredictable factors such as the battery
CAUTION [short circuit.
When using an absolute servo motor, please make sure that the motor speed is below 50rpm when
power on.
When drive is powered off, please keep speed be below 50rpm in battery mode.

If battery was removed, the absolute position data is erased from the encoder, always execute home

N position setting before operation.

Restrictions :

The system cannot be configured under the following conditions.

(1) Speed control mode and torque control mode

(2) Control switch-over mode (position/speed, speed/torque, and torque/position)
(3) Stroke-less coordinate system, e.g. rotary shaft, infinitely long positioning

(4) Changing electronic gear after home position setting.

(5) Using alarm code output.

Initialization

In the first use of absolute system, due to the absolute coordinate system has not been set, so the drive will occur
first alarm AL. 2C, until after the absolute coordinate system is set to disappear. If due to lack of battery power loss
caused by the coordinate system, drive different police AL also occur 2C;. After replacing the battery first boot, different
police AL.2A drive will happen again reboot can be lifted. In the absolute system, there are certain restrictions position
when the motor is running laps over the range of -32768 to +32767 circle occurs first alarm AL. 29.

(1)The fault code, AL.2C can be cleared by resetting the coordinate system If the drive do homing in Pr mode,
absolute coordinate system will be cleared after this operation.

(2)When the servo system is power on again, the host controller can get the motor coordinate position via
communication with DI/DO. -

Pulse number

The number range for motor turns is from -32768 to 32767. The fault code, AL.29 will appear when exceeding this
counting range. In according to the type of motor encoder, motor pulse value of one turn is shown in the following table.

Encoder type (PA43) pulse value
PA43 =0 1048576 (20bit)
PA43 =1 4194304 (22bit)
PA43 = 2 8388608 (23bit)

The turn and pulse of absolute servo system can get the motor coordinate position via communication with DI/DO. Please
see the following as example.

Take PA43=1 (22bit encoder) for example.
In addition, there are 1280000 pulses (0~1279999) in one rotation. Please pay attention on its
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direction. The communication or digital inputs/digital outputs can be used to read it.
Pulse number for the distance = r(turn) x 4194304 + pulse number within one turn (0~4194304)

If the motor rotated 10 turns and 50000 pulses, the total pulses will be as following formula.

Total pulses = 10 x 4194304 + 50000
= 41993040 (pulse)

Reading absolute position
Please refer to status monitoring communication parameter table of section 9.4 about reading data. It is
suggested to use ” Motor feedback pulse (before electric gear)”.Here is the simple table for reference.

Position ltems Data Length
0x0000 Motor feedback pulse (after electric gear) [pulse] 2word
0x0024 Motor feedback pulse (before electric gear) [pulse] 2word

The drive will update the current encoder status and absolute position of motor by writing PA30. When PA30 = 1,
errors will not be cleared when read position data. If PA30 = 2 o'clock, errors will be cleared when read position data.

When the servo motor is motionless, it will do tiny position correction. In order to avoid absolute coordinate values
different from the actual position, users can set coordinate and clear position error. After the drive has been updated
encoder status and absolute position of motor, the drive will set PA30 back to 0 automatically, that means parameter data
can be read by the host controller.

If the encoder status displays " absolute position lost" or "absolute turn overflow", the absolute position is invalid.
Please do initialize absolute coordinate system or do home returning again.

START

Y

Eenew the absolute
position of encoder.

(PA30=1 OF PA30=2)

READ

PA3l Absolute systern status
PA32 Absolute position (one turn pulse)
PA33 Absolute position (loop)
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14.1 Mitsubishi Absolute Position Detection System
14.1.1Signal explanation :

When the absolute position data is transferred, the signals of connector CN1 change as described in this section.

CN1
Signal name Code | connector Function/Application 1/O
pin No.
While ABSM is on, the servo amplifier is in the ABS transfer
ABS transfer mode | ABSM | plan able [mode which has the functions of ABSR + ABST - ABSBO - DI-x
ABSB1.
ABS request ABSR 17 Turn on ABSR to request the absolute position data in the ABS DI-4
transfer mode. (regular)
ABS transrmssmn ABSBO0 43 Indicates the lower bit of the absolute position data (2 bits). DO-3
data Bit 0 (regular)
ABS transmission . . o . DO-4
data Bit 1 ABSB1 44 Indicates the upper bit of the absolute position data (2 bits). (regular)
- Indicates that the data to be sent is being prepared in the ABS
ABS transmission ABST 42 transfer mode. At the completion of the ready state, ABST turns DO-2
data ready on (regular)
ABS H;):tt(iangosmon ABSC | plan able |When ABSC is turned on, the home position data is cleared. DI-x
ABS positionlost | ABSV | plan able |When absolute position is lost ,ABSV is turned on - DO-x

Please refer to the following standard connection for example.

MITSUBISHI SERVO AMP
MELSEC-FX3U ShihLin SDH
PLC
CN1

s/s +24V vDD | 47

X0 ABSBO po3 | 43

X1 ABSB1 Do4 | a4

X2 ABST Doz | 42

oV -

Y4 SON DIl | 14 ]

¥5 AR5 DI11 12 (needto plcn}l

Y6 ABSR DIa | 17 |

com2 GND SG |24~25-50 |

14.1.2 Startup procedure :
(1)Absolute motor and battery installation.

(2)Parameter setting
Set "1" in [Pr. PA28] which is setting absolute system.
Set "1" in [Pr. PA34] and switch power off which is setting Mitsubishi absolute position detection system.
Then on and parameter settings become effective.

(3)[AL.2A absolute encoder error 1]Reset alarm

After changing battery, [AL.2A absolute encoder error 1] occurs at first power-on. Turn off the power, then on
to reset the alarm.
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(4)Absolute position lost[AL.2C absolute encoder error 3] Reset alarm
After connecting the encoder cable, [AL.2C absolute encoder error 3] occurs at first power-on. Please set "1"

in [Pr. PA29] or initialize to reset alarm.
(5)reset the alarm.

(6)Confirmation of absolute position data transfer
When SON is turned on, the absolute position data is transferred to the programmable controller.
Transferring the proper absolute position data will trigger the followings
(a) RD (Ready) turns on.
(b) The ABST data ready contact of programmable controller turns on.
(c) When [AL. E5 ABS time-out warning] error occurs, refer to chapter 11 and take corrective action.

(7)Home position setting
The home position must be set if.
(a) System set-up is performed;
(b) The servo amplifier has been changed;
(c) The servo motor has been changed; or
(d) Absolute position lost [AL.2C absolute encoder error 3] occurred.

In the absolute position detection system, the absolute position coordinates are made up by making home position
setting at the time of system set-up. The motor shaft may operate unexpectedly if positioning operation is performed
without home position setting.

14.1.3 Absolute position data transfer protocol :
(1)Data transfer procedure

Each time SON is turned on (when the power is switched on for example), the programmable controller reads
the position data (present position) of the servo ampilifier.

After switching on ABSM, turn on SON. When the ABS transfer mode is off, turning on SON does not

Ol switch on the base circuit.

Drive Mitsubishi PLC

=
&—SONON—® 2| Every time the SON is
3 | turned OM, the ABS transier
4-AssMON—@ £ | mode signal is turned ON
P E to setf the daota to be
ABST ON—p. _:,\, transmitted.
4—nesRON—® $
5
®—aBst 5
OFF-. £ |16times
g [Current posotion datal
—@ % | Thedataisreadin
«4-ABSRO _j< units of 2 bits.
®—ABST OFFp. <
]
«hBsRON—® §
ABST OFF—p 2 | [Sum check data]
2 | The dotaisreadin
asR ON—@ 2 | units of 2 bits.
®—apsTg <
FF—p o
."-Aﬂgr BFF+ E
._-"".‘
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(2)Transfer method

In the absolute position detection system, every time SON is turned on, ABSM should always be turned on to
read the current position in the servo drive to the controller. The servo drive transmits to the controller the current
position latched when ABSM switches from off to on. At the same time, this data is set as a position command
value inside the servo drive. Unless ABSM (ABS transfer mode) is turned on, the base circuit cannot be turned
on.

(a) Timing chart
ON

Power J
OFF
ON

SON
OFF — —
ON

ABSM During transfer of ABS
OFF ——|
ON i

ABSR ;
OFF ;
ON i

ABST !
OFF i

ABSBO !

ABSB1 i X ARS Data X

-
ON 95mS;
Base circuit

OFf ———— —
ON

RD Operation
OFF encbled

(1)After the absolute position data is transmitted, RD turns on by ABSM-off. When RD is on, ABSMon is not
received.

(2)Even if SON is turned on before ABSM is turned on, the base circuit is not turned on until ABSM is turned on.

(3)If a servo alarm has occurred, ABSM is not received. ABSM allows data transmission even while a servo
warning is occurring. If ABSM is turned off during the ABS transfer mode, the ABS transfer mode is interrupted
and.

[AL. 17 ABS time-out warning] occurs.

If SON is turned off, RES is turned on, and EMG is turned off during the ABS transfer mode, [AL. ABS time-out
warning] occurs.

(4)Note that if ABSM is turned on for a purpose other than absolute position data transmission, the output signals
will be assigned the functions of absolute position data transmission.

. Output signal
CNT Pin No. ABSM OFF ABSM ON
43 WNG Warning / CMDOK Positioning completion ABS transmission data bit0
44 TLC During torque limit control ABS transmission data bit1
42 ZSP Zero speed detection ABS transmission data ready

(5)ABSM is not accepted while the base circuit is on. For re-transferring, turn off SON signal and keep the base
circuit in the off state for 20 ms or longer.
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(b) Detailed description of absolute position data transfer

ON
SON
OFF |
-
ON @ @
ABSM During transfer of ABS
OFF — S
@ ®
ON T ’—‘ ’—15—‘ m r
ABSR
FF— | —
™ @0

= S THULUUL
OFF

ABSBO : 2 18 19

ABSBI XX )QD( Kz

After turn ABSM on, if do not switch SON on within 1 s, will occur but have no influence about transmission. If
users want to clear ABS time-out alarm, just switch SON on. See the followings for details.

(1)The programmable controller turns on ABSM and SON at the leading edge of the internal servo on.

(2)In response to ABS transfer mode, the servo detects and calculates the absolute position and turns on ABST
to notify the programmable controller that the servo is ready for data transmission.

(3)After acknowledging that ABST is turned on, the programmable controller will turn on ABSR.

(4)In response to ABSR, the servo outputs the lower 2 bits of the absolute position data and ABST in the off
state.

(5)After acknowledging that ABST has been turned off, which implies that 2 bits of the absolute position data
have been transmitted, the programmable controller reads the lower 2 bits of the absolute position data and
then turns off ABSR.

(6)The servo turns on ABST so that it can respond to the next request. Steps 3) to 6) are repeated until 32-bit
data and the 6-bit checksum have been transmitted.

(7)After receiving of the checksum, the programmable controller confirms that the 19th ABST is turned on, and

then turns off ABSM. If ABSM is turned off during data transmission, ABSM is interrupted and the [AL. 17 ABS
time-out warning] occurs.
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(c)Checksum

The checksum is the code which is used by the programmable controller to check for errors in the received
absolute position data. The 6-bit checksum is transmitted following the 32-bit absolute position data. Every time
the programmable controller receives 2 bits of absolute position data, it adds the data to obtain the sum of the
received data. The checksum is 6-bit data.

(Example)ABS data : -30000 (FFFF8ADO) - the checksum of is 22H -

0ob
D0k
Olh
11h
10h
10h
0oh
10h
1ih
11h
11h
11h
11h
11h
11h
+ 11h

1000100

(3) Transmission error :

[AL.17 ABS time-out warning]
In the ABS transfer mode, the servo drive processes time-out below, and displays [AL. 17] when a time-out error
occurs.

(1)ABSR request off-time time-out check
If the ABS request signal is not turned on by the programmable controller within 5 s after ABST is turned on,
this is regarded as a transmission error and [AL. 17 ABS time-out warning] is output.

ON
ABSM During transfer of ABS
OFF
ON Foossssssssssssossssssee-
ABSR | Notto change to ON
OFF .
ON
ABST
OFF ] 5 .
ON 2 ]
ABS Time out
OFF
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(2)ABSR request on-time time-out check

If the ABSR is not turned off by the programmable controller within 5 s after ABST is turned off, this is regarded
as the transmission error and [AL. 17 ABS time-out warning] is output.

OFF —

During transfer of

ABS

Mot to change to OFF

OM
ABSM

O
ABSR

OFF

OM
ABST

OFF

ON

ABS Time out
OFF

»~
L J

(3)ABSM transfer mode finish-time time-out check
If ABSM is not turned off within 5 s after the last ABS transmission data ready is turned on, it is regarded as
the transmission error and the [AL. 17 ABS time-out warning] is output.

OFF ———

ON
ABSM

OFF

ON
ABSR

OFF

ON
ABST

ON

ABS Time out
OFF

(4)ABSM-off check during the ABS transfer

During transfer of ABS

i Notto chaonge to OFF

When the ABSM is turned on to start transferring and then the ABS transfer mode is turned off before the 19th
ABS transmission data ready is turned on, [AL. 17 ABS time-out warning] occurs, regarding it as a transfer error.

ABSM

ABSR

ABST

ABS Time out

ON

OFF —
ON

OFF
ON

OFF ——

ON

During transfer of ABS

1 2 18

Igigt

UL

OFF

195



S hihlin soH series Manual

(5)SON off, RES on, and EM2 off check during the ABS transfer

When the ABS transfer mode is turned on to start transferring and then SON is turned off, RES is turned on,

or EM2 is turned on before the 19th ABST is turned on, [AL. 17 ABS time-out warning] occurs, regarding it as a
transfer error.

ON
SON
OFF ——
ON |
ABSM | ABS{EE I
OFF - -
1 2 ) 18 19
ON i e pakl 4
e © [T UL
OFF
- 1 2 18 19
et = UL L)L L
OFF e S. L= TR
ABSHIETES ’
OFF

Checksum error

If the checksum error occurs, the programmable controller should retry transmission of the absolute position data.

Using the ladder check program of the programmable controller, turn off ABSM. After a lapse of 10 ms or longer,

turn off SON (off time should be longer than 20 ms) and then turn it on again. If the absolute position data transmission
fails even after retry, process the ABS checksum error.

More than Mare than More than
20ms ms 20ms
] 1 ) 1 1 I
M | iy
SOM Retryl Retry2 Retry3
OFF More tha More than More than Mare than
10ms | y10ms y 10ms | y10ms 7
"adR I o R = A
ON 1 ]
ABSM
OFF ——
OM
ABSR
OFF
ON
ABST
COFF
Yes
ABS
Check and Eror
No
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At the time of alarm reset

If an alarm occurs, turn off SON by detecting ALM. If an alarm has occurred, ABSM cannot be accepted. In the
reset state, ABSM can be input.

ON
SON
OFF
ON i
RES |
OFF ! L
ON l i During transfer of ABS
ABSM :
OFF . i
ON ! i
ABSR '
OFF ; :
ON : i
ABST | |
OFF i :
= i
Ao ; Yoctorenen)
! | —
ON — ; 95ms
Base circuit :
OFF , !
ON——] ;
ALM
OFF .
ON 1 Brror occurred —
RD OFF enabled

Home position setting

Never make home position setting during command operation or servo motor rotation. It may cause

el home position sift.

Move the machine to the position where the home position is to be set by performing manual operation such as
JOG operation. When CR is on for longer than 20 ms, the stop position is stored into the nonvolatile memory as the
home position absolute position data. When the servo on, set CR to on after confirming that INP is on. The number of
home position setting times is limited to 100,000 times.

Servo motor J?oke\

ON
INP
OFF 20ms or more
-

ON

ABSC
QOFF

iggg? X Datarenew

ABSY ON |
Absolute position lost OFF
ON
ABSTime out | ‘ | H
OFF
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14.2 Delta Absolute Position Detection System

14.2.1 Signal explanation :

When absolute position data transfers, the signal of terminal CN1 will be changed.

Signal name

Code

CN1 pin No.

Function/Application

I/0

ABS transfer mode enable

ABSE

Plan able

When DI.ABSE is ON, it is in ABS mode.
DI.ABSQ, DI.LABSC,
DI.ABSR, DI.ABSD and DI.ABSC are enabled.

Dl-x

ABS Signal request

ABSQ

17

During I/O transmission, Handshaking signal
will be sent to the servo drive by the controller.
When DI.ABSQ is OFF, it means the controller
issues Request ; DI.LABSQ is ON means the
controller has already received ABSD signal.
When DI.ABSE is ON, this Dl is enabled.

DI-4 (Fix)

ABS Signal ready

ABSR

43

DO.ABSR is OFF means the Request sent by
ABSQ has been received. DO.ABSR is ON
means the data that is outputted by ABSD

is valid. When DI.ABSE is ON, this DO is
enabled.

DO-3 (Fix)

ABS Data content

ABSD

44

Position data of ABS is outputted. The data is

valid when ABSR is ON. When DI.ABSE is ON,

this DO is enabled.

DO-4 (Fix)

ABS transmission error

ABSW

Plan able

Warning of absolute encoder.

DO-x

Home position setting

ABSC

Plan able

When DI.ABSC is ON, multi-turn data stored
in absolute encoder will be cleared. When
DI.ABSE is ON, this function is enabled.

DIl-x

Please refer to example below for wiring.

14.2.2 Start procedure :

(1)Install absolute motor and battery.

(2)Parameter setting

DVPU-IEthsAPLc i‘ﬁ?h\ﬁ"?g:
N1
s/s 224V, vDD | 47
X0 R po2 | 42
X1 ABSD D03 | 43
x2 ABSW DOL | &1fseccionen)
Y4 ABSE DI11 | 12fweestoon |
Y5 ABSQ o | 17 |
c2 GND 6 |2425-50]

Set PA28 to "1” and becomes to absolute system.
Set PA34 to ” oon0”and restart to set delta absolute position detection system.

(3)[AL.2A absolute encoder error1] alarm clear
When replacing the battery and power on for the first time, there will be "AL.2A absolute encoder error 1" alarm,

please turn the power OFF to On to clear alarm.

(4)Absolute position lost [AL.2C absolute encoder error 3] alarm clear
The first power on in the absolute system, there will be "AL.2C absolute encoder error 3" alarm, please set PA29
to "1" or perform initialization coordinates to clear alarm.
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(5)Home returning
Please perform home setting as following conditions.
(a) set up absolute system.
(b) Replace the servo drive.
(c) Replace the servo motor.
(d) When absolute position lost occurs [AL.2C absolute encoder error 3]alarm

When setting the absolute position system, users can establish absolute coordinate position by home setting.
With no home setting and operate the motor, an unexpected action will occur.

14.2.3 Use Digital Inputs/Outputs to Initialize an Absolute System :

Initialize an absolute system by DI/DO method or writing PA29 parameter. Please do homing to initialize absolute
coordinates in Pr mode.

Move the motor to home place, enable digital input, ABSE, then enable digital input, ABSC from OFF to ON, and
the system will start to initialization. The pulse number will be set to zero. Please refer to Figure below for the signal
controlling chart.

oM
ABSE
QOFF
T:
: "8
oM o
ABSC
OFF
Ty |
—H
ABS
Pogition Counter
Ts(ms) | Tq(ms)
Min PD15 + 2
Max PD15 + 10

The descriptions for the timing :

1.When the host controller switches ABSE from OFF to ON, a period of time Ts have to be waited for the next step
to process.

2 After waiting time Ts, the host controller now can enable the ABSC from OFF to ON and hold the signal for TQ to
reset the coordinate system where pulse number will be zero.

14.2.4 Use Parameters to Initialize an Absolute System

Initialize an absolute system by panel operation or writing PA29 parameter. When 1 was written into PA29, absolute
coordinates will initialize immediately. Please do homing to initialize absolute coordinates in Pr mode.

Bit79 ~ Bit64 Bit63 ~ Bit32 Bit31 ~ Bit16 Bit15 ~ Bit0
Encoder pulse within one turn Encoder turn
Check Sum 0 ~ 4194304 (22bit Encoder) -32768 ~ +32767 PA30 Encoder status

Explanation :
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Check Sum = ((((((WORD_0+0xA700) xor WORD_1)+0x605A) xor WORD_2)+0x30A5)xor WORD_3)+0x5A06

Note :
(1)This algorithm has no plus or minus sign.
(2)0xA700, 0x605A, 0x30A5, 0x5A06 are the constants of hexadecimal.
(3)WORD_0 : encoder status (Bit15 ~ Bit0)
WORD_1 : encoder turn (Bit31 ~ Bit16)
WORD_2 : encoder pulse (Bit47 ~ Bit32)
WORD_3 : encoder pulse (Bit63 ~ Bit48)

14.2.5 Absolute position data communication protocol

¢ © 90000 @ oo
ABSE(Dh . d I —— . ;
ABS transter mode enable (Varabie D)  emed oA ! [ —
Wy T B H 1 ¥
ABSGDH4) m i v i ' '
Signal request (Fix DI4) : "‘rné 4 *Tn | A - l-
1 ] i i 1
1 1 Tr i
e E ] 1 i
Signal ready  (Fix DO32) |
I i
I 1
| i
ABSD[DO3) — — —
Data content (Fix DO3) A A A . -
]
]

ABSWIDOx] H
Alarm output VarableDO)

- indicates status or data invalid.

/L

ABSE (DI
ABS transfer mode enable (Varoble ) —I

® 00000

T

auest o [N %

Signal request (Fix Di4)
ABSRIDOZ) Tqg

Signal ready  [Fix DOEJ- € "‘I I -
ABSD({DOF)

Data content [Fix DO3) A0 A5 879 ]

ABSWI(DOx )
Alarm output [Variakle DO)

—
3

i’

_ indicates status or data invalid.

The step explanation for the communication :

1.At the very beginning of communication, the host controller must enable ABSE and all the absolute system DI/DO
communication starts. A threshold time Ts for confirming the signal ABSE is necessary. After the signal has been
recognized, the DI4, DO2, and DO3 (no matter what their functions are), will be switched to the function of ABSQ,
ABSR, and ABSD respectively.

2.Switch ABSQ to low after it is defined, the servo drive will recognize that host controller wants to read data from
drive.

3.After confirming time Tq, the data for communication is already well prepared and the signal ABSR is enabled for
signaling the host controller to get data from the servo drive side.

4.When ABSR is at high level, it will read ABSQ signal. After finish reading, ABSQ will be set at high level to
recognize the servo drive that the dates have been read..
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5.After confirming time TN, the servo drive will maintain ABSR to low for signaling the host controller to be ready for
accessing next bit.

6.The host controller detects that ABSR is in low level will request the drive for accessing next bit.

7.The drive finished preparing data then enable ABSR.

8.After the data is ready and has been held for time Try, the servo drive still does not see the signal ABSQ
controlled by the host controller, and then the servo drive will have a communication error flag ABSW raise to

terminate the communication procedure.

9.The host controller detects that ABSR communication is wrong will set ABSE in low level and restart to
communicate.

10.Enable ABSE again and restart communication.
11.The host controller set ABSQ in low level and request to read.
12.After confirming time Tq, the drive will inform the host controller that data could be read.

13.After the host controller detects that ABSR is high, the data is fetched. The ABSQ will be set to signal high to
inform the drive after dada read.

14.After confirming time Tn for ABSQ kept high, the servo drive will maintain ABSR to low for signaling the host
controller to be ready for accessing next bit.

15.By repeating steps 11 t 0 14, to finish bit O to bit 79 (80 bits data) communication.
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Appendix A: Accessories

Encoder connectors

Shihlin part number: SDA-ENCNL (for low inertia motor)

il

Shihlin part number: SDA-ENCNM (for medium inertia motor)

o —
=]
0
=
I:,—r"'-\
Encoder cable
Shihlin part number:SDH-ENLCBL2M-L - SDH-ENLCBL5M-L ~ SDH-ENLCBL10M-L
H—_, My =
1
|: =
[ Y 0
[ s =
- 2 LT~
L
Type Part number Length L(mm)
low inertia encoder cable 2M SDH-ENL-2M-L/H 2000£100
low inertia encoder cable 5M SDH-ENL-5M-L/H 5000+100
low inertia encoder cable 10M SDH-ENL-10M-L/H 10000+100
low inertia encoder cable 2M (Absolute type) SDH-ENL-2M-L/H-B 2000+100
low inertia encoder cable 5M (Absolute type) SDH-ENL-5M-L/H-B 5000+100
low inertia encoder cable 10M (Absolute type) SDH-ENL-10M-L/H-B 10000+100

Shihlin part number: SDH-ENM-2M-L/H-B » SDH-ENM-5M-L/H-B - SDH-ENM-10M-L/H-B
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- -
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) 0
O - =_]
__ S~ 7
30
L
Type Part number Length L(mm)
medium inertia encoder cable 2M SDH-ENM-2M-L/H 2000+100
medium inertia encoder cable 5M SDH-ENM-5M-L/H 5000+100
medium inertia encoder cable 10M SDH-ENM-10M-L/H 10000+100
medium inertia encoder cable 2M (Absolute type) SDH-ENM-2M-L/H-B 2000£100
medium inertia encoder cable 5M (Absolute type) SDH-ENM-5M-L/H-B 5000+100
medium inertia encoder cable 10M (Absolute type) SDH-ENM-10M-L/H-B 10000+100

Power connectors

Shihlin part number:SDA-PWCNL1 (100W ~ 200W -~ 400W - 750W without electromagnetic brake)SDA-PWCNL2
(100W ~ 200W ~ 400W ~ 750W with electromagnetic brake)

Shihlin part number:SDA-PWCNM2 (for 2KW ~ 3.5KW)

=,
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SDA-PWCNL2-2M-L ~ SDA-PWCNL2-5M-L - SDA-PWCNL2-10M-L

)

Type Part number Length L(mm)
Low inertia power line1 (without electromagnetic brake) SDA-PWCNL1-2M-L 2000+£100
Low inertia power line2 (without electromagnetic brake) SDA-PWCNL1-5M-L 5000+100
Low inertia power line3 (without electromagnetic brake) SDA-PWCNL1-10M-L 10000+100
Low inertia power line1 (with electromagnetic brake) SDA-PWCNL2-2M-L 2000+£100
Low inertia power line2 (with electromagnetic brake) SDA-PWCNL2-5M-L 5000100
Low inertia power line3 (with electromagnetic brake) SDA-PWCNL2-10M-L 10000+100

RS232/RS485 communication cable between drive and computer

Shihlin part number:SDA-RJ45-3M

Type Part number Length L(mm)
RS232/RS485 communication cable SDA-RJ45-3M 300010
USB communication cable
Shihlin part number: SDA-USB3M
o |=emlT] USBf-2

CN1 /0 connector

Shihlin part number: SDA-CN1
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CN1 I/0O control cable

Shihlin part number: SDA-TBLO5M ~ SDA-TBL1M - SDA-TBL2M

L
Type Part number Length L(mm)
CN1 1/O control cable 1 SDA-TBL0O5M 50010
CN1 1/0O control cable 2 SDA-TBL1M 100010
CN1 1/0O control cable 3 SDA-TBL2M 200010

CN1 1/0O terminal block

Shihlin part number: SDA-TBL50

Absoluate encoder accessories

Absoluate encoder battery set

Absoluate encoder battery

Shihlin part number : SDH-BAT-SET

Shihlin part number : SDH-BAT
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Brake resistor:

Built-in resistor External resistor (suggestion) .
Drive type . . Permissible Min . L G T
Resistance (Q) Capacity (W) resistance(Q) Capacity (W) No.
SDH-010A2 100 20 100 500 ABR-500W100
SDH-020A2 100 20 100 500 ABR-500W100
SDH-040A2 100 20 100 500 ABR-500W100
SDH-050A2 100 20 100 500 ABR-500W100
SDH-075A2 40 40 40 1000 ABR-1000W40
SDH-100A2 40 40 40 1000 ABR-1000W40
SDH-150A2 13 100 13 1000 ABR-1000W13
SDH-200A2 13 100 13 1000 ABR-1000W13
SDH-350A2 13 100 13 1000 ABR-1000W13

% To confirm that P and D terminal are in open-circuit status and that P and C terminal are connected with the external
brake resistor.
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Appendix B: Parameters communication address

NO Address NO WAL NO BRAALLE
PAO1 0x0300 PA18 0x0322 PA35 0x0344
PA02 0x0302 PA19 0x0324 PA36 0x0346
PAO3 0x0304 PA20 0x0326 PA37 0x0348
PA04 0x0306 PA21 0x0328 PA38 0x034A
PAO5 0x0308 PA22 0x032A PA39 0x034C
PAO6 0x030A PA23 0x032C PA40 0x034E
PAQ7 0x030C PA24 0x032E PA41 0x0350
PAO8 0x030E PA25 0x0330 PA42 0x0352
PA09 0x0310 PA26 0x0332 PA43 0x0354
PA10 0x0312 PA27 0x0334 PA44 0x0356
PA11 0x0314 PA28 0x0336 PA45 0x0358
PA12 0x0316 PA29 0x0338 PA46 0x035A
PA13 0x0318 PA30 0x033A PA47 0x035C
PA14 0x031A PA31 0x033C PA48 0x035E
PA15 0x031C PA32 0x033E PA49 0x0360
PA16 0x031E PA33 0x0340 PA50 0x0362
PA17 0x0320 PA34 0x0342
PBO1 0x0400 PB18 0x0422 PB35 0x0444
PB02 0x0402 PB19 0x0424 PB36 0x0446
PB03 0x0404 PB20 0x0426 PB37 0x0448
PB04 0x0406 PB21 0x0428 PB38 0x044A
PB05 0x0408 PB22 0x042A PB39 0x044C
PB06 0x040A PB23 0x042C PB40 0x044E
PBO7 0x040C PB24 0x042E PB41 0x0450
PB08 0x040E PB25 0x0430 PB42 0x0452
PB09 0x0410 PB26 0x0432 PB43 0x0454
PB10 0x0412 PB27 0x0434 PB44 0x0456
PB11 0x0414 PB28 0x0436 PB45 0x0458
PB12 0x0416 PB29 0x0438 PB46 0x045A
PB13 0x0418 PB30 0x043A PB47 0x045C
PB14 0x041A PB31 0x043C PB48 0x045E
PB15 0x041C PB32 0x043E PB49 0x0460

NO Address NO Address NO Address
PB16 0x041E PB33 0x0440 PB50 0x0462
PB17 0x0420 PB34 0x0442
PCO1 0x0500 PC21 0x0528 PC41 0x0550
PC02 0x0502 PC22 0x052A PC42 0x0552
PCO03 0x0504 PC23 0x052C PC43 0x0554
PC04 0x0506 PC24 0x052E PC44 0x0556
PCO05 0x0508 PC25 0x0530 PC45 0x0558
PCO06 0x050A PC26 0x0532 PC46 0x055A
PCO7 0x050C PC27 0x0534 PC47 0x055C
PCO08 0x050E PC28 0x0536 PC48 0x055E
PC09 0x0510 PC29 0x0538 PC49 0x0560
PC10 0x0512 PC30 0x053A PC50 0x0562
PC11 0x0514 PC31 0x053C PC51 0x0564
PC12 0x0516 PC32 0x053E PC52 0x0566
PC13 0x0518 PC33 0x0540 PC53 0x0568
PC14 0x051A PC34 0x0542 PC54 0x056A
PC15 0x051C PC35 0x0544 PC55 0x056C
PC16 0x051E PC36 0x0546 PC56 0x056E
PC17 0x0520 PC37 0x0548 PC57 0x0570
PC18 0x0522 PC38 0x054A PC58 0x0572
PC19 0x0524 PC39 0x054C PC59 0x0574
PC20 0x0526 PC40 0x054E PC60 0x0576
PDO1 0x0600 PD15 0x061C PD29 0x0638
PD02 0x0602 PD16 0x061E PD30 0x063A
PDO3 0x0604 PD17 0x0620 PD31 0x063C
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PD04 0x0606 PD18 0x0622 PD32 0x063E
PD05 0x0608 PD19 0x0624 PD33 0x0640
PD06 0x060A PD20 0x0626 PD34 0x0642
PDO7 0x060C PD21 0x0628 PD35 0x0644
PD08 0x060E PD22 0x062A PD36 0x0646
PD09 0x0610 PD23 0x062C PD37 0x0648
PD10 0x0612 PD24 0x062E PD38 0x064A
PD11 0x0614 PD25 0x0630 PD39 0x064C
PD12 0x0616 PD26 0x0632 PD40 0x064E
PD13 0x0618 PD27 0x0634
PD14 0x061A PD28 0x0636

NO Address NO Address NO Address
PEO1 0x0700 PE34 0x0742 PEG67 0x0784
PEO2 0x0702 PE35 0x0744 PE68 0x0786
PEO3 0x0704 PE36 0x0746 PEG9 0x0788
PE0O4 0x0706 PE37 0x0748 PE70 0x078A
PEO5 0x0708 PE38 0x074A PE71 0x078C
PEO6 0x070A PE39 0x074C PE72 0x078E
PEQ7 0x070C PE40 0x074E PE73 0x0790
PEO8 0x070E PE41 0x0750 PE74 0x0792
PE09 0x0710 PE42 0x0752 PE75 0x0794
PE10 0x0712 PE43 0x0754 PE76 0x0796
PE11 0x0714 PE44 0x0756 PE77 0x0798
PE12 0x0716 PE45 0x0758 PE78 0x079A
PE13 0x0718 PE46 0x075A PE79 0x079C
PE14 0x071A PE47 0x075C PES8O 0x079E
PE15 0x071C PE48 0x075E PE81 0x07A0
PE16 0x071E PE49 0x0760 PE82 0x07A2
PE17 0x0720 PES50 0x0762 PE83 0x07A4
PE18 0x0722 PE51 0x0764 PE84 0x07A6
PE19 0x0724 PE52 0x0766 PE85 0x07A8
PE20 0x0726 PE53 0x0768 PES86 0x07AA
PE21 0x0728 PE54 0x076A PE87 0x07AC
PE22 0x072A PE55 0x076C PE88 0x07AE
PE23 0x072C PE56 0x076E PEB89 0x07B0
PE24 0x072E PE57 0x0770 PE90 0x07B2
PE25 0x0730 PE58 0x0772 PE91 0x07B4
PE26 0x0732 PE59 0x0774 PE92 0x07B6
PE27 0x0734 PEG60 0x0776 PE93 0x07B8
PE28 0x0736 PE61 0x0778 PE94 0x07BA
PE29 0x0738 PEG2 0x077A PE95 0x07BC
PE30 0x073A PEG63 0x077C PE96 0x07BE
PE31 0x073C PE64 0x077E PE97 0x07CO0
PE32 0x073E PEG5 0x0780 PE98 0x07C2
PE33 0x0740 PEG66 0x0782 PE99 0x07C4

NO Address NO Address NO Address
PFO1 0x0800 PF34 0x0842 PF67 0x0884
PF02 0x0802 PF35 0x0844 PF68 0x0886
PF03 0x0804 PF36 0x0846 PF69 0x0888
PF04 0x0806 PF37 0x0848 PF70 0x088A
PF05 0x0808 PF38 0x084A PF71 0x088C
PF06 0x080A PF39 0x084C PF72 0x088E
PFO7 0x080C PF40 0x084E PF73 0x0890
PF08 0x080E PF41 0x0850 PF74 0x0892
PF09 0x0810 PF42 0x0852 PF75 0x0894
PF10 0x0812 PF43 0x0854 PF76 0x0896
PF11 0x0814 PF44 0x0856 PF77 0x0898
PF12 0x0816 PF45 0x0858 PF78 0x089A
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PF13 0x0818 PF46 0x085A PF79 0x089C
PF14 0x081A PF47 0x085C PF80 0x089E
PF15 0x081C PF48 0x085E PF81 0x08A0
PF16 0x081E PF49 0x0860 PF82 0x08A2
PF17 0x0820 PF50 0x0862 PF83 0x08A4
PF18 0x0822 PF51 0x0864 PF84 0x08A6
PF19 0x0824 PF52 0x0866 PF85 0x08A8
PF20 0x0826 PF53 0x0868 PF86 0x08AA
PF21 0x0828 PF54 0x086A PF87 0x08AC
PF22 0x082A PF55 0x086C PF88 O0x08AE
PF23 0x082C PF56 0x086E PF89 0x08B0
PF24 0x082E PF57 0x0870 PF90 0x08B2
PF25 0x0830 PF58 0x0872 PF91 0x08B4
PF26 0x0832 PF59 0x0874 PF92 0x08B6
PF27 0x0834 PF60 0x0876 PF93 0x08B8
PF28 0x0836 PF61 0x0878 PF94 0x08BA
PF29 0x0838 PF62 0x087A PF95 0x08BC
PF30 0x083A PF63 0x087C PF96 0x08BE
PF31 0x083C PF64 0x087E PF97 0x08C0
PF32 0x083E PF65 0x0880 PF98 0x08C2
PF33 0x0840 PF66 0x0882 PF99 0x08C4

Appendix C: Version informationVersion: V1.02

Issue date: Dec. 2016
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