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

It indicates that incorrect operation may cause hazardous

A DAN GE R conditions, resulting in death or injury.

C AUTI ON It indicates that incorrect operation may cause hazards,
resulting in injury to 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. For example, “No Fire” is marked as @ :

‘ . It indicates what must be done. For example, grounding is marked as g :

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.

2. To prevent fire, note the following:

/\ CAUTION

Install the servo drive, motor and regenerative brake resistor in a clean and dry location
free from corrosive and inflammable gases or liquids. Otherwise a fire may be caused.
Don't try to operate the servo drive or motor which has become faulty. Otherwise, a large
current flow may cause a fire.

Do not connect a commercial power supply to the U, V, W terminals of drive. Otherwise a
fire may be caused and the servo drive will be damaged.

When an external regenerative brake resistor is used, check the specification
recommended. Otherwise, a regenerative brake transistor fault or the like may overheat
the regenerative brake resistor, causing a fire.

3. To prevent injury, note the following:

/\ CAUTION

The proper voltage specified in this manual should be applied to each terminal, Otherwise,
a burst, 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.

Ensure that all screws, connectors and wire terminations are fixed on the power supply,
servo drive and motor to prevent from a burst, damage, or personal injury.

Don’t touch either the drive heat sink or the motor during operation because they may
become hot and cause personnel burnt.

Don’t approach or touch any rotating parts (e.g. shaft) as the motor is running. Otherwise, it
may cause serious personnel injury.




4. Other instructions

The following instructions should also be fully noted. Improper operation may cause a damage,
fault, injury or electric shock, etc.

(1) Delivering and installation

/\ CAUTION

. Delivery the products correctly according to their weights.

. Itis not allowed to stack the products in excess of the specified layers.

. Do not carry the motor by the cables, shaft or encoder.

. Do not hold the front cover to transport the drive. Otherwise, it may be dropped.

. The servo drive and motor must be installed in the specified direction.

. Inside control box, preserve enough space between the servo drive and other equipment.

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

. Do not drop or strike servo drive or servo motor. Keep from all impact loads.

. Use the servo drive and servo motor under the specified environmental conditions.

. Firmly attach the servo motor. Otherwise, it may come off during operation.

. For safety of personnel, always cover the rotating and moving parts.

. Never impact the servo motor or shaft, especially when coupling the servo motor to the
machine. The encoder may become faulty.

. Do not subject the servo motor shaft to more than the permissible load. Otherwise, the
shaft may be broken.

. When the equipment has been stored for an long period time, consult Shihlin.

(2) Wiring

/\ CAUTION

. In order to prevent from fire or other accidents, please use the cable specified in this user
manual to wire the servo equipment.

. 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.

. Do not connect AC power directly to the servo motor. Otherwise, it results in damage of
servo motor.

. The surge absorbing diode installed on the DC output signal relay must be wired in the
specified direction. Otherwise, the emergency stop and other protective circuits may not
operate.




(3) Trial run

/\ CAUTION

. The initial trial run for servo motor should be operated under idle conditions (separate the
motor from its couplings and belts).

. Before trial run, check if the parameters are set properly. Otherwise it will cause some
unexpected operation.

. The parameter settings must not be changed excessively. To adjust the parameters setting
gradually to meet your demand operation.

. Ensure to perform trial run before your normal operation to prevent unexpected accident.

(4) Duty operation

/\ CAUTION

. Set an external emergency stop circuit. It could stop operation immediately as unexpected
accidents occurred.

. Before resetting an alarm, make sure that the run signal is off to prevent a sudden restart.

. Use a noise filter to minimize the influence of electromagnetic interference, which may be
caused by electronic equipment used near the servo drive.

. Do not mismatch the servo drive and motor in capacity.

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

. For heavy duty case (e.g. where a huge load inertia or short acceleration/deceleration time
setting), the external regenerated brake resistor is necessary.

(5) Maintenance and Inspection

/\ 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.

. Do not connect or disconnect the servo drive with motor while power is still applied.

. As power is still applied, not to touch any internal or exposed parts of servo drive and servo
motor to prevent electrical shock.

. Some parts inside the servo drive are consumable and should be replaced periodically. For
parts replacement, please consult Shihlin.

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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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. The 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, the Shihlin servo are suitable for the general industry machinery that require the high
precision and smooth speed control, or machine tools, or tension control.

The Shihlin servo is equipped not only RS-232/RS-485 serial communication but also the most
convenient equipment “USB” which is the most popular application. The PC with the 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.

The Shihlin servo is also equipped with the automatic tuning function. The control gain of the drive
would be adjusted by the inner algorithm according to the instant dynamic change of the user’s
machinery. The specification of the Shihlin servo encoder is the 2500 pulses per revolution. (or 10000
pulses/rev after the 4-multiplication signal process) It offers a high precision control.

1.2 Inspection

Please check following items carefully to prevent the negligence of transport or human factor.
& 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.
¢ 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 the Shihlin servo should include :
(1) A servo drive and a servo motor.
(2) A50-pin connector of CN1.
(3) An encoder signal cable. One end is for the CN2 of drive, the other end for servo motor.
(4) The 5-pin(R/S/T/L1/L2) quick plug-in terminal which applicable to 1kW drive or below.
(5) The 3-pin(P/D/C) quick plug-in terminal which applicable to 1kW drive or below.
(6) The 5-pin(P/N/R/S/T) quick plug-in terminal which applicable to 1.5kW drive or above.
(7) The 5-pin(P/D/C/L1/L2) quick plug-in terminal which applicable to 1.5kW drive or above.
(8) The 3-pin(U/V/W) quick plug-in terminal.
(9) The RS-232 cable.(option)
(10) The USB cable.(option)
(11) A U-V-W power cable. (option)
(12) An installation manual.
(13) An user manual of the Shihlin servo.(It could be download on Shihlin website)
1



Reference for product type

Coding rule for Shihlin servo motor.
(1) Coding method

SMA - OOOORAAADOO
[

| I ‘ | Shaft type
Brake and oil seal option
Encoder type

Rated speed

Motor capacity

Inertial class
Type series code
Servo motor code

(2) Description for coded items
a. Servo motor code: SM denotes servo motor.
b. Type series code: A series.
c. Inertia class: Codes are classified by motor inertia and frame size as follows.

Code Class
L Low inertia
M Medium inertia

d. Motor capacity: The first 2 digits are used to represent the motor’s output power 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 1 kW. Here are some examples.

020 denotes: 02*(1/10)=0.2kWw=200W
150 denotes: 15*(1/10)=1.5kW=1500W
350 denotes: 35*(1/10)=3.5kW= 3500W
11k denotes:11*1kW=11kW... and so on.

e. Rated speed: Rated speed of servo motor. It is denoted by 3 digits. First digit is represented

by R, second 2 digits is represented by 20(2000rpm) or 30(3000rpm).

R20 represents the rated speed is 2000rpm.

R30 represents the rated speed is 3000rpm.
f. Encoder type: It is represented by a capital “A”. The resolution is 2,500ppr incremental type.
g. Brake and oil seal: Motors with/without brake or oil seal are presented below.

code
_ A B C D
item
brake without with without with
oil seal without without with with

h. Shaft type: It describes the shape of the motor shaft; K denotes the inclusion of a keyway.
(3) Coding example:
Example 1: If a 200W low inertia motor, 3,000rpm rated speed, no brake, no oil seal, and no
keyway, its name code should be: SMA—L020R30AA
Example 2: If a 1500W medium inertia motor, 2,000rpm, with brake, no oil seal, and with
keyway, its name code should be: SMA—M150R20ABK

2



Coding rule for Shihlin servo drive:
(1) Coding method

SDA -OOOAA
L

| S | N

|—Type of power source

Applied motor capacity
Type code

Driver code
(2) Description for coded items

a. Drive code: SD denotes “servo drive”.
b. Type code: A series.
c. Applied motor capacity.

There are 3 digits to represent the capacity of servo drive. The first 2 digits are used to
represent the drive’s output power 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;

350 denotes: 35*(1/10)= 3,5kW=3500W
75k denotes: 75*1kW=75kW...and so no.

d. Type of power source: Specification of input power. “A2” denotes the applied power is 220V.
(3) Coding example:

Example: If a 200W drive applied a 3-phase 220V power source, its name code should be:
SDA—020A2



Reference table for servo drives and motors

Servo drive Servo motor (matched)

100W SDA-010A2 SMA-LO10R30AO
200W ower ,‘% | SDA-020A2 SMA-LO20R30AO

I P

|
400W | SDA-040A2 SMA-LO40R30AIO
500W SDA-050A2 SMA-MO050R20ACO
750W SDA-075A2 )2 SMA-LO75R30AO
1000W SDA-100A2 SMA-M100R20ACIO
1500W SDA-150A2 A SMA-M150R20ACO

\ ((\,’.f

2000W SDA-200A2 SMA-M200R20ACIO
3500W SDA-350A2 SMA-M350R20ACIO




1.3 Servo drive appearance and panel descriptions

Power indicator :

It ights to denote the driver
“power on” . It goes out to
denote “power off” . Check

the remainder voltage by it

Brake resistor:

(&) Connect the PIC with the
external resistor, and make
P/D open.

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

Main power input terminals:
Connect RIST to commercial
power of 3 phase AC
200~230Vac with 50/60 Hz.

Auxiliary power input
terminals:

Connect L1/L2 with 1 phase
200~230%ac + 50/60 Hz

Output power terminals:
Connect the UW/\VW terminal
with the power cable of servo
motor. Do not confuse UMW
with R/S/T, it cause damages.

Heat sink:
A frame to cool down and for
the installation.

—
Shilvliry Efectric

Bee

®@ @ ® @ @

o & ®

Display:
A 5-digit LED matrix to show the
alarm - status - parameters, etc.

Operation keys:
Tao switch the function of control
mode , monitor, parameters
adjustment.
MODE ! mode selection
c+1 incremental key
w -1 decreased key
SET : confirm key

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

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

Encoder socket:
It is connected with the
encoder cable of servo motor.

50-pin DI/DO connector:
A integration I/O signal port. It

provides various input/foutput signals

for user to operate the advanced
application,

Ground terminal




1.4 Overview of servo drive operation modes

The Shihlin servo drives provide multiple operation modes for users to select.

Mode

Sign

Description

Position control

Drive runs motor to reach the goal according to the external commands which

Pt
(terminal input) are received through the CN1 and are in the form of pulse trains.
2 |Position control b Drive runs motor to reach the goal according to the inner commands which are
o) r
€ |(inner register) from inner 8 registers that could be switched by DI signals.
[}
2
D Drive runs motor to attain the target speed. The command type which is an
Speed control S ) ] ]
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 control T )
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/Tis 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 “10000".

1.5 Recommended specifications for circuit breaker and fuse

Specifications of circuit breaker and fuse applicable to Shihlin servo drive.

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




2.

Installation

2.1 Cautions and storage methods

L 2K 2R 2R 2R SR 2R 2R 2

L R R R 2

Do not install the product on inflammable matters or close to 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 11.1 and 11.3 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 55°C. 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:

L 2R 2R 2% 2R 2R 2

Locations without high-heating devices.

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

Select a solid, vibration-free location.

2.3 Installation direction and space

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.

Correct Incorrect



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 servo drives.

(See the figure below).

(2.0in)min.

50mm
(2.0in)min.

100mm
(4.0in)
Min.

100mm
(4.0in)
Min.

A ———————
Shihlin Electric

FAN

Electric
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-
Shifitin. Electri

A ——
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100mm
(4.0in)
Min.

100mm
(4.0in)
Min.




3.  Wiring and signals

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

3.1.Connections between main power source and peripheral devices
3.1.1. Wiring diagram of peripheral devices(below 1KW)

3-phase 200~230Vac Communication
power supply software
Make P/D open-circuit. e
( ]
Main circuit | |L] ‘ Lo HaeR
breaker e P_C ) ovnce
N B -
o v ®
% % (@he o
ik =1
; o v 8
Magnecticc @E o tH |2
— | @ ]
ontactor =2 s |y
H@ u
d@ Lz
EEE DS ja
@
o)
EMI filter =t

& The details of EMI filter, please refer to Section 11.10 (EMI Filter)



3.1.2. Wiring diagram of peripheral devices(above 1.5KW)

3-phase 200~230Vac Communication
power supply software

Host controller
D AR or PLC .etc.

Main circuit ‘ "
breaker |— J 2
ENE B @

alll * Bl T Ll

= {E}
Magnectic -
contactor | D )
@
) &

EMI filter

i
Make P/D open-circuit.

K The details of EMI filter, please refer to Section 11.10 (EMI Filter)

A DANGER ® To prevent an electric shock, the PE (&) terminal of servo drive should be linked
to the ground terminal of host controller.

IN[@RBN S Installation instruction:

® Make sure that servo motor output terminals U/V/W are wired correctly.
@ When external brake resistor are 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 U/V/W with R/S/T or L1/L2 or it causes the damage of servo.
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3.1.3. Descriptions for drive’ s connectors and terminals

Name Code Description
Main power input terminal R.S.T Connect to 3-phase AC power source
Control power input terminal L1.L2 Connect to single phase AC power source
Power output terminal for motor u. Vv.
W. PE Terminal code Wire color
U Red
\Y, White
w Black
PE Green
Brake resistor terminal P.D.C

External resistor P/C ends connected to resistor and

P/D ends open.

Built-in resistor P/D ends short together and P/C

ends open

Ground terminal

To connect the power ground with the motor ground.

P:main circuit [+] terminal P.N When an active brake device is used for 1.5KW or above,

N:main circuit [-] terminal please connect the [+] terminal of it to the drive’'s [P]
terminal, the [-] terminal to the drive’s [N] terminal. The
active brake device is usually applied when the huge
regenerative power produced by the servo motor in heavy
duty.

DI/DO connector CN1 Connect to the host controller.

Encoder socket CN2 Connect to the encoder cable of servo motor.

RS-232/RS-485 port CN3 Connect to the COM port of PC.

USB port CN4 Connect to the USB port of PC.

Confirm the items as follows when wiring:

® Keep the major power lines R/S/T 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 a longer 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.

1



3.1.4. Wiring method of power source

®To prevent an electric shock, insulate the connections of the power supply
/\ DANGER _
terminals.
® Connect the servo drive power output (U,V,W) to the servo motor power input
/N CAUTION vep put (U, V. W) P P
(U,V,W) correctly, or it may cause a malfunction.
®The servo motor can not be connected to the commercial power directly.

The 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.

AL

—6—
-y

Noise filter j_

ALM _RY Power Off Power On

%
1MC;"L_{ ‘J

u
Y Servo Driver
| Ow R H
s I
_f: —1® T

L1

L2

L}

y
DC24V " é DO1 (CN1_41)
ALR _RY

COM+ (CN1_50)

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 servo motor:

Drive capacity

Motor type

1 —

5]

J[5]le6
16le

100W SMA—LO010R30A[ ][]
200W SMA—L020R30A[_J[]
400W SMA—L040R30A[ ][]
750W SMA—LO75R30A[ ][]

il

with brake

without brake

The lead wire sign

PIN Sign Wire color
1 U Red
2 Y 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.

s of low inertia motor U,V,W terminal connector are listed as follows:

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

Drive capacity

Motor type

500W SMA—MO50R20A[ ][]
1KW SMA—M100R20A[ ][]
1.5KW SMA—M150R20A[ ][]
2KW SMA—M200R20A[ ][]
3.5KW SMA—M350R20A[ ][]

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)

NC

13




3.1.6. Lead wire connector specifications of encoder
Encoder connector specifications (female type ) of the low inertia servo motor:
The suitable connector for various capacity of the Shihlin servo motor are listed as follows:

Drive capacity Motor type
100W SMA—LO010R30A[]]
200W SMA—L020R30A[ ] @
400W SMA—L040R30A[ ]
750W SMA—LO75R30A ]

Pin No. Wire color Sign Pin No. Wire color Sign

1 blue A 6 Yellow/black 1z
2 green B 7 red 5V
3 yellow Z 8 black GND
4 Blue/black /A 9 NC SHELD
5 Green/black /B

Drive socket: 9-pin female connector(suitable for the low and medium inertia motors )

Pin No. 1 2 3 4 5 6 7 8 9

® ® 0600
O s ae)O

Sign NC 1z /B /A 5V GND
Encoder connector specifications (male type ) of the medium inertia servo motor:
The suitable connector for various capacity of the Shihlin servo motor are listed as follows:
Drive capacity Motor type
500W SMA—MO50R20A[ ][]
1KW SMA—M100R20A[]]
1.5KW SMA—M150R20A[][]
2KW SMA—M200R20A[ ]
3.5KW SMA—M350R20A[ ][]
Pin No. B E H S L
Sign /A /B 4 1z 5V GND SHIELD

14




3.1.7.

Selection of wiring materials

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

Specification for power wiring(AWG)

Drive type Motor type

U.V.W R.S.T L1, L2 P.D.C
SDA—010A2 SMA—LO010R30A[ ] AWG14 AWG14 AWG16 AWG14
SDA—020A2 SMA—L020R30A[ ] AWG14 AWG14 AWG16 AWG14
SDA—040A2 SMA—L040R30A[ ] AWG14 AWG14 AWG16 AWG14
SDA—050A2 | SMA—MO50R20A[]] AWG14 AWG14 AWG16 AWG14
SDA—075A2 SMA—LO75R30A[ ] AWG14 AWG14 AWG16 AWG14
SDA—100A2 SMA—M100R20A[]] AWG14 AWG14 AWG16 AWG14
SDA—150A2 SMA—M150R20A[[] AWG14 AWG14 AWG16 AWG14
SDA—200A2 SMA—M200R20A[ ] AWG12 AWG12 AWG16 AWG14
SDA—350A2 SMA—M350R20A[ ] AWG12 AWG12 AWG16 AWG14

) Specification for encoder wiring (AWG)
Drive type Motor type
Wire gauge Length Core number Core gauge

SDA—010A2 SMA—LO010R30A[ ] UL1332 2m 10 AWG26
SDA—020A2 SMA—L020R30A[ ] UL1332 2m 10 AWG26
SDA—040A2 SMA—L040R30A[ ] UL1332 2m 10 AWG26
SDA—050A2 | SMA—MO50R20A[]] UL1332 2m 10 AWG26
SDA—075A2 SMA—LO75R30A ] UL1332 2m 10 AWG26
SDA—100A2 SMA—M100R20A[]] UL1332 2m 10 AWG26
SDA—150A2 SMA—M150R20A[[] UL1332 2m 10 AWG26
SDA—200A2 SMA—M200R20A[ ] UL1332 2m 10 AWG26
SDA—350A2 SMA—M350R20A[ ] UL1332 2m 10 AWG26

* % % %

15

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 pairs cable for the wiring of encoder to reduce noise interference.
America Wire Gauge (AWG) is the standard wire diameter gauge of America.




3.2. Functional block diagram of Shihlin servo
100W~1kWw:

Shihlin servo driver

Power source:
3@ 200~230 Vac

@ External brake resistor:
oy [ |
l | [ e s R e |
C I |
T I | ng : Servo motor
e
R i A A
;S : U
I J J | :]:
| — P V
’ T g M
i : I
Aﬁ : | L I = I W
[
|
s T e e T ) \ IPE
+15W | —‘ brake
il +5V\;‘
ic! +24 : GATE
b 15V Protection bRIvER
J Encoder
N BE
Speed command | = '
peed |
Torgue command A/D : Py contral Currant PWM || |
| coritrol ENC |
Paosition command —‘ It :
| |
S— I currant | =]
DA g : signial process | AD) le : 1
i | |
DD «— : :
| [
Analog monitor+— - | |
| [
AB.Zoutput «— I | o
| Encoder ' =
: signal process : )
| |
R3-232/RS-485 O 1 000 ] e i J
port % = 3 :
@ | | Servosynchronal | |
i |
D/A : parameter tuning :
I | Interface process | .
— : Display
o ’: |
USB port «—., [ [
= o (g oogo
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1.5kW~3.5KW:
Shihlin servo driver

Power source:
3 & 200~230 Vac

@ External brake resistor:

i——F:J—-1
I

+24V J Servo motor
u

R Iv
s 2y M
R =T - L lw
} PE
brak
| rake
L2
PE
Encoder
— I =19
| 1
Speed command : 5 S :
Torgue command Pasition peed Current
a AD : coniral cantrol control ENC :
Position command —‘ I F 1
o il ; "
| 1
— 1
D/l O : cumeant ND : | | |
= I signal process [* | ="
— ] I
Do : :
Analog monitor | I |
AB.Z output : — : g
| signal process T
| I | ]
| |
| 1
9] r 1 | sEiEmresm s e apme i
RE-232/RS-485 «—a = ! :
il e | | Servo synchronal i
DA fe parameter tuning :
| ] : Interface process n _
I : Display
L
9] = ;
USE port — ! I
B £ [ Qoo
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3.3. CN1I/O signal wires instruction

3.3.1. CN1terminal layout

Shihlin servo drive provides 8 sets of DI inputs and 5 sets of DO outputs for users to program, which
makes the application with the host controller more flexible. The 8 input DI parameters for users are
PDO02 to PDQ9, and the output DO parameters are PD10 to PD14. In addition, it affords encoder
differential output signals, torque analog command input, speed analog command input. The CN1 pin

diagram is presented as follows: T

No | Pin name Signal name No | Pin name Signal name

1 | +15Vcc +15V power supply output 26 | +15Vcc +15V power supply output

2 | VC/VLA | Speed analog command/limit 27 | TCITLA Torque analog command/limit

3 | LG Signal ground of analog input/output 28 | LG Signal ground of analog input/output

4 | NC No effect 29 | LG Signal ground of analog input/output

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

6 | NP 31 | LG Signal ground of analog input/output

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

° 1P Forward/reverse rotation pulse train = | A Encoder A-phase pulse

9 | Pe 31 | LAR (differential line drive)

10 | LG Signal ground of analog input/output | 35 | LB Encoder B-phase pulse

11 | LG Signal ground of analog input/output 36 | LBR (differential line drive)

12 | NC No effect 37 | Lz Encoder Z-phase pulse

13 | NC No effect 38 | LZR (differential line drive)

14 | DI1 Digital input 1 39 | OP Phase Z pulse of encoder (open collector)

15 | DI2 Digital input 2 40 | NC No effect

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

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

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

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

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

21 | DI8 Digital input 8 46 | ALM Trouble

22 | LSP Limit of forward rotation route 47 | COM+ Digital power source midway

23 | LSN Limit of reverse rotation route 48 | +24vdd +24V built-in power

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

25 | SG Signal ground of digital 1/O 50 | SG Signal ground of digital 1/O

18




NOTE

~ B

would result in damage!

NC stand for no effect terminal which is used for inner circuit of the drive. Do not connect it, or it

2. Although CN1-22 and CN1-23 are digital input pins but they are not programmable. CN1-46 is also

the unique function output pin.

3. CN1-48is a +24V power which is used only for internal circuit of servo drive, do not connect it with

other devices to prevent from damage.

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 in 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

power and SG is the ground.

) ) ) ) o Control
Signal name Sign Pin NO Function description
mode
+15V power supply +15Vee CN1_1, DC 15V between +15Vcc and LG. It could be use as ALL
output CN1 26 | power source of TC, TLA, VC and VLA.
Apply a voltage in £10V range on VC-LG under the
speed mode, the motor will rotate the proportional speed
Speed analo linearly of PC12 value at £10V range.
C(F))mmandllin?it VCIVLA | CN1 2 ST
Apply a voltage in £10V range on VLA-LG under the
torque mode, the motor will rotate the proportional speed
linearly of PC12 value at £10V range.
CN1 3 The common ground of TLA, LA, TC, VC, VLA, OP,
_ CN1 10 | MO1, MO2, VCC. Each pin inside the drive is connected
o |16 |Cha | ooeter
CN1_28
CN1_31
NG CN1 5 Open collector type: (Max. frequency 200Kpps )
— To apply signals on PP-SG means “forward command”.
To apply signals on NP-SG means “reverse command”.
Forward/reverse NP CN1. 6 PPy S1g Pt
rotation pulse train PP CN1 8 Signal in differential type: (Max. frequency 500Kpps )
_ To apply signals on PG-PP means “forward command”.
PG CN1_9 To apply signals on NG-NP means “reverse command”.
Open collector OPC CN1 7 As signals in open collector type; this pin provides 24V ALL
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Limit of forward

Please make both LSP-SG and LSN-SG short-circuit
when you operate the servo. An emergency stop
occurred and the motor locked when something makes
LSP-SG or LSN-SG open circuit.

If PD17 is set as xxx1, the motor decelerate by the time

rotation route LSP CN1_22 | of deceleration and then stop.
Set PDO01 as follows to get a virtual short-circuit without a
physical wiring.(normal “ON”)
PDO1 Normal “ON” Pt,Pr,S
XXX LSP
X1XX LSN
Signal status(*) Rotary direction
LSP LSN CCcw CW
Limit of reverse 1 1 ° °
rotation route LSN CN1 23 0 1 o
1 0 o
0 0
(*) 0:OFF (LSP-SG/LSN-SG open-circuit)
1:0ON (LSP-SG/LSN-SG short-circuit)
Signal ground of CN1_24 Th_e common gr_ound of SON, EMG digital input. Each pin
digital /O SG CN1_25 | inside the drive is connected together but separated from ALL
CN1 50 | LG
Apply a voltage signal within £10V on TC-LG, the motor
torque generated would be linear proportional of PC13.
Igm;eaﬁgﬁiﬁ?t TC/TLA | CN1_2 As TLA is valid, motor generated torque would be limited PLPrS
according to proportion of rated torque to applied voltage.
The range of applied voltage on TLA-SG is 0 ~ +10V.
Analog monitor The proportional voltage signal according to the value of
output 1 MON1 | CN1_30 PC14 outputs on MO1-LG. ALL
Analog monitor The proportional voltage signal according to the value of
output 2 MON2 | CN1_32 PC14 outputs on MO2-LG. ALL
Encoder A-phase LA CN1 33 | The value of PA14 decides how many pulses output in
pulse(differential line — one turn. The output signals are in line drive type. There ALL
drive) LAR CN1.34 |isamp delay between phase A and B.
Encoder B-phase LB CN1 35 | The phase sequence of rotation and phase difference
pulse(differential line — between phase A and phase B could be defined by the ALL
drive) LBR CN1_36 change of PA39 value.
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 of The origin signal of encoder output. One pulse is output
encoder OoP CN1_39 | asthe completion of one revolution for the servo motor. ALL
(Open collector)
ALM-SG is open-circuit when the power is off, or the
Alarm signal output | ALM CN1_46 | protection of the drive is activated. In normal case, the ALL
ALM-SG is conductive one second after “power on”.
Digital power source COM+ CN1_47 | When +24V built-in power is applied as the source of ALL
midway CN1_49 | input signals, this pin should be connected to +24Vdd.
+24V built-in power | +24vdd | CN1_48 | There is a +24V+10% power source on +24Vdd - SG. ALL
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2.

I/O 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 OoP Encoder output pulse (Open collector)
TL Torque limit option LZ
Encoder Z-phase pulse(differential line drive)
RES Reset LZR
EMG External emergency stop LA
Encoder A-phase pulse(differential line drive)
LOP Control mode switch LAR
VC Speed analog command LB
Encoder B-phase pulse(differential line drive)
VLA Speed analog limit LBR
TLA | Torque analog limit +15Vce | +15V power supply output
TC Torque analog command +24Vdd | +24V built-in power
RS1 Forward rotation option COM + | Digital power source midway
RS2 Reverse rotation option SG Signal ground of digital 1/0
PP OPC Open collector power
NP LG Signal ground of analog input/output
Forward/reverse rotation pulse train
PG MON21 | Analog monitor output 1
NG MON2 | Analog monitor output 2
POS1 | Position command option 1 SD Shield
POS2 | Position command option 2
POS3 | Position command option 3
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3. Dl and DO signal description

Input DI

Every DI pin is programmable. There are 23 signal functions could be assigned to the particular DI
pin by the modification of parameter PD0O2 to PD09. The value from 0x01 to 0x17 is defined as the
function described below:

Control
Signal function Sign | Value Functions/Applications description
mode
Power on the drive and make SON-SG short-circuit to ready (the
Servo ON SON 0x01 shaft is locked). Make SON-SG open-circuit to release (the shaft ALL

is rotatable). A virtual “Servo ON” could be achieved by the PD0O1
set as JOO1.(Normal ON)

A short-circuit duration over 50mS on RES-SG would recover
from an abnormal alarm status. Some abnormal cases would not
Reset RES 0x02 be recovered(refer to section 10.1). Set the PD20 as [J[[1, ALL

the function of reset would not work.

A short-circuit on PC-SG would switch the proportion-integral

controller to the proportion controller (speed control) . When

Proportion motor in static, it outputs torque to resist the external disturbance
PC 0x03 . . e

control which even only 1 pulse revolution. Once the position is done, to

prevent from unnecessary jitter of motor shaft, please switch to

the proportion controller.

Pt,Pr,S

Open TL-SG to make inner torque limit 1 valid(PAQ5), or turn
TL 0x04 | TL-SG on to make analog torque limit(TLA) valid. Pt,Pr,S
For details, refer to section 6.3.4.

Torque limit
option

Inner torque limit TL1 0X05 Turn TL1-SG on to make inner torque limit 2 valid(PC25). For
option details, refer to section 6.3.4.

ALL
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< Speed control mode >

Used to select the speed command. When using SP3, make it

usable by making the setting of PD02~PD09.

Setting of (Not_e)lnf)ut
signals Speed command
PD02~PD09 SP3 | SP2 | SP1
Speed option 1 SP1 0x06 When speed 0 0 |Speed analog command (VC)
option (SP3) is 0 1 |Inner speed command 1 (PC05)
not used. 1 0 |Inner speed command 2 (PCO06)
(initial status) 1 1 |Inner speed command 3 (PC07)
0 0 0 |Speed analog command (VC)
0 0 1 |Inner speed command 1 (PC05)
0 1 0 |Inner speed command 2 (PCO06)
When speed
. . 0 1 1 |Inner speed command 3 (PCOQ7)
option (SP3) is
. 1 0 0 |Inner speed command 4 (PCO08)
made valid.
1 0 1 |Inner speed command 5 (PC09)
1 1 0 |Inner speed command 6 (PC10)
1 1 1 |Inner speed command 7 (PC11)
Note. 0:off (with SG)
Speed option2 | SP2 0x07 1:0n (with SG) ST
< Torque control mode >
Used to select the limit speed for operation. When using SP3,
make it usable by making the setting of PD02~PDQ9.
. (Note)Input
Setting of signals Speed command
PD02~PD09 SP3 |SP2 |SP1
When speed 0 0 | Speed analog command (VC)
option (SP3) is 0 1 |Inner speed command 1 (PCO05)
not used. 1 0 |Inner speed command 2 (PC06)
(initial status) 1 1 |Inner speed command 3 (PC07)
0 0 0 |Speed analog command (VC)
0 0 1 |Inner speed command 1 (PCO05)
. 0 1 0 |Inner speed command 2 (PC06)
Speed option 3 SP3 0x08 \c/)\;)r;ieonns(g%e:g s 0| 1 1 |Inner speed command 3 (PC07)
made valid. 1 0 0 |Inner speed command 4 (PC08)
1 0 1 |Inner speed command 5 (PC09)
1 1 0 |Inner speed command 6 (PC10)
1 1 1 |Inner speed command 7 (PC11)
Note. 0:off (with SG)
Used to start the servo motor in the following directions:
Forward rotation (Note)Input signals o direct
- ST1 0x09 ST? ST1 Servo motor starting direction
activated
0 0 Stop(servo lock)
0 1 CCw
1 0 CwW
1 1 Stop(servo lock) S
Note. 0:off (with SG)
. 1:on (with SG)
Reverse rotation ) . )
ST2 OxOA | If both ST1 and ST2 are switched on or off during operation, the

activated

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 OV will not servo lock.
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Used to select any of the following servo motor torque generation

E d rotat directions:
orwar rotation | Lo, OXOA !npuf
option S('ﬁg{aef Torque generation direction
RS2 | RS1
0 0 |Torqueis not generated. T
0 1 Forward rotation torque, reverse rotation regeneration
Reverse rotation 1 0 Reverse rotation torque, forward rotation regeneration
option RS2 0x09 1 1 |Torqueis not generated.
Note. 0: off (with SG)
1:on (with SG)
- . In position control with inner registers, this signal activated would
Origin position ORGP | 0x0B assigned current position to the origin. Pr
Start- Home SHOM | 0xOC | As this signal activated, drive runs motor to return the origin. Pr
moving
When using CM1 and CM2, make them usable by the setting of
_ PD02~PD09. The combination of CM1 and CM2 gives you a
Electronic gear CM1 0XOD choice of 4 numerators. CM1 and CM2 cannot be used in the
option 1 absolute position detection system.
Input signals )
(Note) Electronic gear molecule
CM2 | cm1 Pt,Pr
0 0 The value of parameter PAO7 (CMX)
: 0 1 The value of parameter PC32(CMX2)
Ele_Ctromc gear CM2 Ox0E 1 0 The value of parameter PC33(CMX3)
option 2 1 1 The value of parameter PC34(CMX4)
Note. 0:off (with SG), 1:0n (with SG)
Turn CR on to clear the position control counter droop pulses on
its leading edge. The pulse width should be 10mS or longer.
Clear CR OxOF When the PD18 setting is D01, the pulse are always cleared PLPr
while CR is on.
Gain switch When using this signal, make it usable by the setting of
) CDP 0x10 | PD02~PDO09. Turn CDP on to change the gain values into the ALL
option multiplier of parameter PB14 to PB17.
< Position/Speed control switch mode >
Used to select the control mode in the position/speed control
switch mode.
(Note) LOP [ Control mode
0 Position
1 Speed
< Speed/Torque control switch mode > Refer
Used to select the control mode in the Speed/Torque control to
switch mode. F X
Control mode LOP ox11 (Note) LOP | Control mode unctio
switch 0 Speed ns/
1 Torque Applica
< Torque/Position control switch mode > tions

Used to select the control mode in the Torque/Position control
switch mode.
(Note) LOP | Control mode
0 Torque
1 Position

Note. O:off (with SG), 1:0n (with SG)
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Turn EMG off (open EMG-SG) to bring the motor to an
emergency stop state, in which the electromagnetic brake is on.
External EMG Ox12 Turn EMG on (short EMG-SG) in the emergency stop state to ALL
emergency Stop reset that State.
To set the value of PDO01 as 1[0, this signal would be normal
on.
- Corresponding
Position Position | POS1 | POS2 | POS3 | CTRG
command option | POS1 | 0x13 parameter
1 PA15,PA16,
P1 0 0 0 1
PA31
PAL7,PA18,
P2 1 0 0 1
PA32
PA19,PA20,
P3 0 1 0 1
Position PA33
command option | POS2 | 0x14 PA21 PA22, Pr.Pr-S
P4 1 1 0 1
2 PA34 Pr-T
PA23,PA24,
P5 0 0 1 1
PA35
PA25,PA26,
P6 1 0 1 1
PA36
. PA27,PA28,
Position p7 0 1 1 N
command option | POS3 | 0x15 PA37
3 PA29,PA30,
P8 1 1 1 1
PA38
Position In position control with inner 8 registers(Pr mode), the | pypr.g
) CTRG | 0x16 | combination of POS1/POS2/POS3 gives you a choice of 8
command trigger position commands when the CTRG is activated. Pr-T
Inner position HOLD | oxi7 In position control with inner 8 registers(Pr mode), the motor | Pr.Pr-S
command halt would stop running as this signal activated. Pr-T

NOTEE

1. When setting the parameter PAO1 in speed mode or torque mode, the function ST1/RS2 and
ST2/RS1 would be defined mutually because of the same values.

2. To use the custom definition of input signal, the value of PAO1 should be as 0XXX. If the value
of PAO1 is 10000, the function definition of signals should be a default.
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Output DO|

Every DO pin is programmable. There are 9 output functions could be assigned to the particular DO pin
by the modification of parameter PD10 to PD14. The value from 0x01 to 0x09 is defined as the function

described below:

Control
Signal function Sign Value Functions/Applications description
mode
Ready RD 0x01 | Itis on as power is turned on and drive is ready to operate. ALL
Alarm sianal ALM-SG is isolated as power off or protection activated to cut
9 ALM 0x02 | off the main circuit. Without alarm occurring, ALM-SG would ALL
output
turn on after power on 1 second latter.
INP turn on when the number of droop pulses is in the preset
i in-position range. The in-position range could be change using
In-position ready INP parameter PA12. When the in-position range is increased, INP PLPY
may be kept conductive during low-speed rotation.
0x03
SA turns on when the speed has nearly reached the preset
Speed attained SA command. When the preset command is 50r/min or less, SA S
always turns on.
Home moving HOME 0x04 | It turns on after the completion of home moving. Pr
completion
Toraue limitin TLC-SG is on as motor generated torque reaches inner torque
q 9 TLC limit or torque analog limit. TLC-SG is off when SON signal is | Pt,Pr,S
control
turned off.
0x05
Speed limitin In torque mode, VLC-SG is on as motor speed reaches inner
b 9 VLC speed limit or speed analog limit. VLC-SG is off when SON T
control ; .
signal is turned off.
Electromaanetic When using this signal, make it usable by setting parameter
omag MBR 0x06 | PAOL1 as 01000. MBR is off as the power is turned off or any | ALL
brake interlock
alarm occurred.

. WNG-SG is conductive as any warning occurred. Without
Warning WNG 0x07 warning occurring, WNG-SG is isolated. ALL
Zer0 speed When the speed is under the preset of zero speed(50r/min),

P ZSP 0x08 | ZSP-SG keeps conductive. The zero speed range could be ALL

detection
changed by PC17.

Inner position . . . . .

command output | CDMOK | 0x09 CMDOK-SG is conductive as the inner position command is Pr
completed or stopped.

completed

AN

1. When setting the parameter PAOL in speed mode or torque mode, the function INP and SA
would be defined mutually because of the same values.

2. 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.
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There are 8 DI and 5 DO equipped in CN1. They afford user a flexible application. See as follows.

Value Sign Function Pt | Pr | S T | Pt-S | Pt-T | Pr-S | Pr-T | S-T
0x01 SON Servo ON DI1 | DIl | DI1 | DI1 DI1 DI1 DI1 DI1 | DI1
0x02 RES Reset DI5 | DI5 | DI5 | DIS DI5 DI5 DI5 DI5 | DI5
0x03 PC Proportion control DI3

0x04 TL Torque limit option DI4

0x05 TL1 Inner torque limit option

0x06 SP1 Speed option 1 DI6 | DI6 | DI2 DI2 DI6
0x07 SP2 Speed option 2 DI2 | DI2 DI2
0x08 SP3 Speed option 3

0x09 ST1 Forward rotation activated DI3 DI3 DI3

OX0A | ST2 Reverse rotation activated DI4 Dl4 DI6

O0x0A RS1 Forward rotation option DI4 DI4 DI6 | DI4
0x09 RS2 Reverse rotation option DI3 DI3 DI3 | DI3
0xOB | ORGP | Origin positioned

0x0C | SHOM | Start Home moving

0x0D | CM1 Electronic gear option 1 DI2

OX0E | CM2 Electronic gear option 2

OxOF CR Clear DI6 | DI6 DI6 DI6

0x10 CDP Gain switch option

0x11 LOP Control mode switch DI8 DIg | DI8 | DI8 DI8 DI8 DI8 | DI8
0x12 EMG External emergency stop DI7 | DI7 | DI7 | DI7 DI7 DI7 DI7 DI7 | DI7
0x13 POS1 Position command option 1 DI2 DI2 DI2

0x14 POS2 Position command option 2 DI3

0x15 POS3 | Position command option 3

0x16 CTRG | Position command trigger DI4 DI4 DI4

0x17 HOLD | Inner position command halt DI8

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

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 CDMOK Inner position command output D03 003 | Do3

completed
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3.3.3. Interface wiring diagram

(2). Digital input interface DI

For use of inner power supply For use of external power supply
Servo driver Servo driver
Do not connect
DC24V +24\/dd-COM+ @ DC24V
+24\dd +24\Vdd
DC24V
" 200mA or more
L com+ R : Approx. 6.8k(} | |+ Lcom+ R : Approx. 6.8k(}
N | | et
For a transistor «— LSON, etc. +—— L SON.etc
Approx. 3.5mA
L yS6 Asc
)—l oy l

(2). Source input interface DI
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
_#4=08 s
1 com+ R : Approx. 6.8k () 1 com+ R : Approx. 6.8k (]
kS Ny
For a transistor — SON.,etc ’_(,\SON,EEC,
Approx. 3.5mA i
DC24V 200mA
4.5' aor more
!3024V
| +24Vdd
]
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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
Servo driver Servo driver

DC24V DC24V

Do not conne
g H24Vdd | COM+

+24Vdd

Be aware of the

DOX
X=12,3,4,5 -

polarity of diode

X=12345 The wrong polarity of

diode would damage

SG 3 the driver. \1 SG 'S
for use of inner power supply for use of external power supply
Servo driver Servo driver

DC24v DC24V

Do not conne
g H24Vdd | COM+

R

+24Vdd +24Vdd

DC24v|

DOX DOX B
X=1,2,34,5 X=1,2,3,4,5

sG sG A

b

(4). Speed analog command, torque analog command and MON1,MON2 analog output.
Input impedance 10KQ to 12KQ / Output voltage +10V.

LG LG |

Speed/torque analog command input MON21/MON2 analog monitor output
Servo driver Servo driver
120K02 Qutput voltage £10V
DC+15\;Ir MON1(30) | Max. 1TmA
~ Lt5ves MON2(32) ~
(L |
| || 10KD
1l )
[ |
! t AL i ! Q_D
L D] AmA fun
b i || scale meter
| L
i) .

=)
Pa—

\c - l SDO/ |

* The VC/TC input voltage higher than 10V would damage the inner transistors of servo drive.
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(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.

lOpen collector type] with OP output lOpen collector type| with photo coupler output

Servo driver Servo driver DC5~24V

OP ,w__,,_[; e oP I ——- ,,_%’}E )
b ! ' photocoupler

|

i LG 1 i P

1

J7 SD;)j ) v J? SDO)'IJ $

1

L

For a differential line drive system, the maximum output current is 20mA.

Differential line drive pulse output Differential line drive pulse output (photo coupler)
Servo driver Servo driver
LA AI“I"‘IQBLSBZ LA
(LB,LZ) o or equivalent LBLzy | oo R
EE !
[
? | RD |> | 4] )
oy | P W
LAR T : : LART +-—< High-speed
(LBRLZR) | 1 | (LBR,LZR) photocoupler
[
ko
LG i'ji_ —
SD J7 SDC(

(6). Forward/reverse 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 and 200kpps for open collector type.

INPN Open collector | with inner power supply | NPN Open collector | with external power supply

Servo driver Servo driver
Do not connel
DC24V +24Vdd | COM= @ DCz24v
+24Vdd +24Vdd
C
¥ ]
OPC About 1.2k() UOPC About 1.2k0

For a fransistor
% DC24V N

Approx. 3.5mA

.. ApPNP By —_— < ALPPNP Y

i i B Max. input pulse

: b Max. input pulse : ! , i frequency 200Kpps

| I ] } I %,

1) ]! lsc =Y

frequency 200Kpps =
SD l

P !
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IPNP Open collector | with inner power supply | PNP Open collector | with external power supply

Servo driver Servo driver

For a transistor Do not connect
approx. 3.5mA +24vdd DC24V +24Vdd / COM+ — 9 DC24V
+
PG, NG G.NG
About 1.2k ~ S
N PP,NP ™~

Max. input pulse

Max. input pulse
frequency 200Kpps SG

frequency 200Kpps

Differential line drive type]

Servo driver

Am26LS31, .

or equivalent Max. input pulse
—~-==- APP NP frequency 500Kpps
| LI S

5 Z
i) leene R TS
L R 0 T o, 9P | S|

\DSD

3.3.4. User definition of DI/DO

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 DI1 to DI8 are corresponding to the setting
of parameters PD02 to PD09. Those DO1 to DO5 are corresponding to the ones of PD10 to PD14. The
following table describes the DI/DO pins of CN1 terminal and the relative parameters.

Pin No. Pin name Parameter Pin No. Pin name Parameter
CN1 14 DI1 PDO02 CN_41 DO1 PD10
CN1 15 DI2 PDO03 CN_42 DO2 PD11
CN1 16 DI3 PDO0O4 CN_43 DO3 PD12
CN1 17 Dl4 PDO05 CN_44 DO4 PD13
CN1 18 DI5 PDO06 CN_45 DO5 PD14
CN1 19 Dl6 PDO7

CN1 20 DI7 PDO08

CN1 21 DI8 PDO09

31



3.4.CN2 Encoder signal wiring and description

The resolution of Shihlin servo motor encoder is 2500ppr. After the digital signal process of 4 multiplied
by the servo drive, that would be increased to 10,000ppr. There are 8 wires for Shihlin servo encoder,
which are A,/A,B,/B,Z,/Z,+5V,GND. The appearance of CN2 connector is shown below:

The end of drive |

CN2 connector (female type)

The end of servo motor]
Low inertia : (Type A) Medium inertia : (Type B)

The pin names and descriptions are listed below: (*): A~/Z input for drive end.
Drive | Type A | Type B | Signal name Sign Function description
2 6 H Phase /Z 1z Phase /Z pulse train input/output(*) of encoder
3 5 E Phase /B /B Phase /B pulse train input/output of encoder
4 4 B Phase /A /A Phase /A pulse train input/output of encoder
5 7 S Power +5V +5V power supply for encoder
6 3 G Phase Z Z Phase Z pulse train input/output of encoder
7 2 D Phase B B Phase B pulse train input/output of encoder
8 1 A Phase A A Phase A pulse train input/output of encoder
9 8 P Ground GND power ground
- 9 L SHIELD SHIELD | SHIELD
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3.5.CN3 communication port signal wiring and description

Shihlin servo drive CN3 port is for RS-232 and RS-485 communication. Via the 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 format 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.

=
=
=
Q
_—

", —
ab
12345678
o) | || |
T e
CN3 connector (female type) The COM port of PC or NB
Pin NO Sign Function description
CN3 2 RS-485-B Data are transmitted in differential line drive format. Line drive B.
CN3 3 RS-485-A Data are transmitted in differential line drive format. Line drive A.
CN3_6 RS-232-RX | Data transmission, it is connected to RS-232-TX end of computer.
CN3_7 RS-232-TX | Data receiving, it is connected to RS-232-RX end of computer.
CN3_4,CN3 5 | GND signal ground.

NOTEE

For RS-485 communication, please refer to section 8.1

3.6.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.

The following table describes the standard terminal specification of mini-USB:

Pin No. Function description
+5V

D-

D+

NC
GND

|| W | N|F
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3.7.Standard wiring method

/\ DANGER

® Any person who does the wiring job should be fully competent.

® Before wiring, turn off the power and wait for 10 minutes or more until the
charge LED turns off. Otherwise, an electric shock may occur.

® Ground the servo drive and servo motor tightly.

® Not to wire the servo amplifier and servo motor until they have been installed.
Otherwise, it may cause an electric shock.

®The cable should not be damaged, stressed, loaded, or pinched. Otherwise, it
may cause an electric shock.

/\ CAUTION

®The wires between the servo drive and servo motor should be correctly.
Otherwise, the servo motor may run unexpectedly.

® The wirings of cables and terminals should be correct, otherwise a burst,
malfunction, etc. may occur.

® Ensure that polarity (+/-) is correct. Otherwise, a burst, malfunction, etc. may
occur.

® The surge absorbing diode installed to the DC relay for output control should
be proper in the specified direction. servo motor can not be connected to the
commercial power directly. Otherwise, the emergency stop and other
protective circuits may not work.

® The electronic equipments around the servo drive may be interfered, please
use the EMI suppression filter to improve.

® Not to connect a power factor capacitor, surge absorber or radio noise filter
with the power line of the servo motor.

®\When using a regenerative resistor, switch power off by ALO4 signal.
Otherwise, a brake IGBT fault may cause a fire due to overheated the
regenerative resistor.

® Do not modify the servo drive or servo motor.




3.7.1. Wiring diagram of position control(Pr Mode)

wers Servo driver
e = 5 Brake resistor(*1)
T
3P AC200~-230V— 5 H
£y [
—a T
U [
L i
1 \ :
Lz :
w5 |Servo motor |
f‘—‘(z.ﬁm ek} 52 .
—rl:l'—l-'i.":"nl'cc 1 f
i :
sKQ [ Je—— TC | 27 :
| sz ovss L
T } LG 3101 | ICNE I
e | P
I "
| | Encoder
| GND | |
| |
| Al
| |
| - I
|
I - |
| |
I B |
CN1 | z ||
andu 45 | iz :
|
COM+ 47 - 49 [ pu——
I Mee| 2 1
T CN
E = = |G : : :h , |
SOMN o e 14 i Encoder A line driver
POS1 [~ ™ D | 15 I
35 | LB .
POSZ[* ™~ Di3 | 16 | e I | ! Encoder B line driver
CTRG [+~ ou | 17 BT
a7 | L2 e
RES [~ ™ bis | 18 i | | Encoder Z line driver
crR P o6 | 19 e Bt v 3
EMG L DiF | 20
LOP =" D& | 21
st |24~ 25- 50| Encoder Z open collector
| 8 | oF —=
cuﬂ'dd 48 | 31011 | 1o "
' COM+ |47 < 49 Communication
INP 1 Dot | 41 v i ™, Software
; CN3 - 5*
e porm "~ RE-232-TH i ]
1 M
CMDDK' ¥ Do3 43 ol
TLC Do4 | 44
pos | 45 | 30 |mows 5 10V output
Communication la-23.31] 1o |rh— ——
software a * outpu
= \ use |CN4 S
@ (= el

¢ 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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3.7.2.  Wiring diagram of position control(Pt Mode)
o Servo driver
— Brake resistor(*1)
—4 R P
30, AC200~230V — & 5 D
—Qﬁﬂ— T =
L1 3
Lz W
(IE CN1 B Servo motar
~—42.5K0
L +i5vee]| 1
|
EKO | =t : TLA | 27
| | R
VT, LG | 310,11 I loN2
CNT1 ! ¢
| Encader
[>: o S : GND | |
) . ) FF 8 | : [
Differential line driver I '
MG 5 | |
or open collector | el
ey I I O
1. B8 7 i |
24\ ;———:——JI = I B |
a8 i | l
— - — & | |
iNels | _feNT =
i oy 24Vdd I |
T = COM+ M7 = 49 kel
I Lsp | 22
& SR Lsh | 23 CN1
w | o fls
SON [~ D1 | 4 —+ Tom : :_EncaderAline driver
cM1 T~ piz | 15 FA
. 3w | i pofle . ,
PC Dla | 18 ! LEncuder B line driver
1 ke~ pu | 17 % | LBR &
7 | L2 e
RES ™ ™ DI5 18 I | 1 Encoder Z line driver
CR [*.—].06 | 19 ol s 4
EMG I piF | 20
LOP P Di8 | 21
g |24-25- 50| l—— Encoder £ open collector
1 | op =
+24vdd| 48 |3-1u~11 e | .
COM+ M7 - 49 Cammunication
+—i ¢
|NP'_H—@J— pot | 41 s HEARe R [, software
" |
ZSP :—.J— poz | 42 i dl h*
- GHND
CMDDK‘ ALM | 43
TLC——- pog | 24
lb—H
RD —é]—l— Dos | 45 | 30 |MON1 -1—>| i +10V output
Communication . 8-29.-31] LG = I 10V
software P + output
~ ) L
@ + 0 | 32 oo —L—

¢ 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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3.7.3.

3®,AC200~230V —¢ ¢

SA Y
Z5P
MER?
TLE

RD

Communication
software

¢ Note: 1. If the external power is applied, do not connect +24Vdd and COM+.

Servo driver

Wiring diagram of speed control(S Mode)

1)

Servo motor |

Encoder Z open collector

Communication

software

£10% output
+10% output

MCCB M . i
.-"—“\ Brake resistor(
—& R
8
_o.’""‘\. T
L1
L2
rr'(Z.EKD Chi i
T +15¥co 1
I ve | 2 @)
| —_——
LG
Y 31011 | ICN2 0%
| +3
(D I | Encoder
1 GhD | g
~—% 2. 5K0 CN1 1 |
+1BVee| 26 | A i
| I
- LA | 27 : wo|
|
— 6 [sg001 | | g |
I [
I B I
CN1 : Z :
Equa 43 I iz :
|
COM+ 47 - 49 I R
J LsP | 2z
- CN1
— 1 = 3 | La 1=
SON = DI 14 : J'
a4 | LaR -
SP2 P b1z | 15 el
ST1 ——~—— bpi3 | 16 il B e B
1 i
s72 =— b | 17 acll BLil o sa
RES = — DI5 | 18 3| = A B
CR 108 | 18 ol RS L e
EMG I oy 20
LOP =" | | 21
sG 24-25~50| | =T
v2qvad| 48 la'm'” i
m COM+ 17 - 49
RE-Z32-RX
%5’: Do | 41
CN3 290
— RS-232-TX
GND
e [ o
pod | 44
pos | 45 | 30 [MoNt S
|23-29-31 LG -'ci|-=x|—a
R4 | a2 [mone|—<L—

2. See section 3.1.3 for the wirings of brake resistor.
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3.7.4. Wiring diagram of torque control(T Mode)

Servo driver

MCCB
Brake resistor(*1)
— R P
oy
3® AC200~-230V — S n
T c
—5 T
L1 5
L2 W s "
ervo motor |
friz.ﬁi{n Sk PE
+15Vece | 4
|
5K [ Je—— E
|
- wl LG | 310,11 | EI:IE_
-= | i
F I | Encoder
GND | |
~ =2 BKO CN1 l I
+15Vec | 25 | A |
| i
5K | (= : TC | 27 : calll I
|
— 6 |31011 | : B ||
i : -
I B |
CN1 | z ||
C+24‘u’dd 48 I iz :
COM+ 47 - 49 bt oo |
I Lsp | 22
- A Lsn | 23 CN1 hEas
3 | LA -
SON = bit | 14 = | | | Encoder A line driver
SP2 ™ bR | 15 i :,
a5 | LB -
RS2 [~ > D& | 16 | | | Encoder B fine driver
ST1 =~ ou | 17 B BRI
a | Lz =
RES [~ DIs | 18 I | | Encoder Z line driver
sp1 [~ D6 [ 18 £ I ERF
EMG L or | 2
LOP == Dia 21
se |74 25 5D| | Encoder Z open collector
1 | op
+24vad| 48 [ 31011 | Lg _
COM+ 1T - 49 re— Communication
ALM pot | 41 i iy SRR
ZSP1 poz | 4 gt 5" @
MBR-‘ ALM | 43 il
VLT DOo4 | 44
L
RD LOS | 45 | =0 |MEh I ! +10W output
Communication X [2’3'29'31 LG ..\] +10Y output
software Lse |(CN4 | a2 [MON2 ! - SRR

¢ 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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3.7.5.  Wiring diagram with 1PG

A(F)X2N PLC Servo driver
MCCB
—  39,AC200~230V
e s 0 =
N TO o
— L1
24y
L2
ov
s/s Brake resistor(*)
P
X0 Error reset 0 g] :
[
rvo motor
X1 Stop L e St
X2 Forward limit u
X3 Reverse limit :;
¥4 JOG+ P
X5 JOG- CN2
X6 Home position
= o —
X10 Ready CN1
*11 Position completed 22
xi2 Servo failure 23
56 14 | b1 —"— SON
15 | o2 —"— CM1
Extended cable 16 DI3 " PC
A(F)X2N-1PG 17 | D4 —"— TL
SG 1@ | Di5 —— RES
Gl 20 | oi7 L1 Eme
DOG ~iDoG 21 | g —— LOP
STOP "'-=—Stnp COM+ 4T - 49| .. s . 0| sG
VIN |4 oPc T 10m or less
Shield CN1
FP 8 48 |+24vdd
24+ 25 - I
COMO 550 (47 - 49|COM+ >
RP 6 41 | pot a)——+ INP
.
CLR 19 42 | boz ' Z5P
. — -
comi —F I 24-26-50 | 46 | Am fa) b ALM
+15Vee| 4 . 25 44 | DO4 'IIF@ H—.: TLC
op | 29 a5 | pos |—fa——— RD

#1, W DC24V is from PLC, do not connect +24Vdd and COM+,
&2, A(FIX2N-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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3.7.6. Wiring diagram with 10PG
A{F)X2N PLC
Servo driver
s
. g — 30,AC200~230V
s [0— =
_‘|__ i
= T —
N L1
coM L2
X Stop Brake resistor(*)
w Error resat P 8]—:1’
P D I
¥ Home position l'::)————JI Servo motor
Wi Forward limit
F Reverse limit ! %
v %
W JOG+ wi :’3
]
X+ JOG- FE S0}, fod
Fl
X External command CN2 E&
Encoder %
o M code OFF [ ":I:
CN1
Extended cable i ik LsP
23 | LSN i LSN
A(FIX2ZN-10PG L 14 | D4 —"— SON
START— Start
g t5 | b2 —— CcMm1
DOG |— DOG
— M 16 | I3 —— PC
P X0
5 g | 17 | D4 —"— TL
— CN1 18 | DI5 — = RES
DC 24V | D | Shield 20 | pi7 = EMG
PGO+ | LZ ar H D8 — =— LOP
PGO- | LZR | 38 24 .25-50| S5G
10m or less
[coms
: 47 - 49
ik L ocav S CN1
VIN-
48 +zavdd
PP ] 8 47 - 49|com+
PG | 9 4 | pot INP
! il M 2 | oz zsp
l NG | 5 46 | ALm ALM
CLR+ &) CR 19 44 | Do4 TLC
CLR- 56 | 25 45 | DO5 RD

@1, If DC24Y is from PLC, do not connect +24Vdd and COM+.

2. A(F)X2N-10G default type is negative logic forward/reverse rotation pulse train. The PA13 should be

# 3. See section 3.1.3 for the wirings of brake resistor.
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3.7.7. Wiring diagram with 10GM

A(F)X2N-10GM

CON1 Servo driver
comi| 39 R:)J ME“E_
START| 1 s — 3P AC200~230V
e Start s i
sTOP| 2 —— *—4 Stop T
ZRN 3 —"+ Home position L1
FWD | 4 4 Manual FWD L2
P Ny
RVWS 5 0 + Manual REV Brake msismr{ﬁ]
poc| &8 — —4 DOG P |
D
LSF | 7 =t FWD limit ey — - _J' Servo motor |
LSR 8 REV limit
u
CONA1 v
comi| 19 W
xo | 11 ——y PE |§'_El't1
=1 L
1 {2 —= —4 N2
- General input ¢ Encoder i
X2 | 13 T T
* | 14 — —
com| 3 — DC 5~24V CN1| 48 | voD ]
e | 18 47 - 48| cOM+ A
¥i 16 22 LSP LSP
¥2 17 23 | LSN 1 LSN
% | 48 General putput 14 | o —"++ SON
Y4 10 15 piz — =+ CM1
vs | 20 CN1 16 | o3 — = PC
CDNZ VDD A8 17 D4 s TL
= B C 18 | oI5 —"=+ RES
17,18 1
coms| a8 20 o7 EMG
kvaed 1 [ 21 | Dig —"=¢ LOP
' 24-25-50| SG
comz) 2 10m or less
BVEND] 11 CN1
FP 6
48  l+24vdd
COM5| 9 « 50
47 - da|com+
RP 16 »—
41 | Dot (" + INP
CLR | 3 b
42 Doz IF + ZSP
comMal 4 50 »—t
46 | ALm () b ARM
PGO | 13 : r
44 | pos ) b TLC
comal| 14 4 RD
45 | DOS

#1. If DC24Y is from |, do not connect +24Vdd and COM+,
# 2. A(FIXZN-10GM default type is negative logic, forward/reverse rotation pulse train. The PA13 should be as 0010h.
3. See section 3.1.3 for the wirings of brake resistar..
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3.7.8. Wiring diagram with 20GM

A(FIX2ZN-20GM
CON2
comi| 19
ISTART| 11 |—="—4% Start Servo driver
sTOP| 12 |—"—4% Stop
ZRN | 13 |—""—% Home position
FWD | 14 —"—% Manual FWD
RVS | 15 |—+—4 Manual REV
poc | 16 i DoG
LSF | 17 b FWD limit
LSR 18 REW limit s
CON1 D
comi| 18 e
X0 i1 —F — i
x1 12 = v
= W
x2 13 u
X3 | 14 = )
o General input CN2
¥4 | 1s
x5 16 i |
“ = CN 1 45 24vdd
— N U7 -+ 49 [COM+ :I
comt| 9 DC 5~24V vy g s SO
Y0 1 =i T =
¥1 2
14 DIt |—"= SON
= g is | DIz [— =t CM1
Y3 4
General putput 16 | DI3 —"—% PC
Y4 : 1T DH ] TL
= > 18 | DI5 —% RES
- . CN1 20 | DI e EMG
i - coz‘\rdd 48 21 Dis —~¢ LOP
24 .25 50| SG
- 10m or less
ki Shield
SVRDY ; CN1
comz . . 47 - 49 48 + 240 dd j
; ' 47 « 48| coM+
SVEND .
FP 41 | pot1 [—fa) b INP
- e {
COMS g 24 - 25 - 50 42 | boz 222 | ZSP
' L ARM
RP S s 46 | ALM —L@—
CLR 3 3 44 DO4 E%E TLC
COom3 4 4 24 . 25 - 50 45 DO5 RD

PGO 13 13
COM4| 14 | 14

X axis Y axis
CON3 CON4

g6, If DC24V is from PLC, do not connect +24Vdd and COM+.
$02. A(F)X2MN-20GM default type is negative logic, forward/reverse rotation pulse train. The PA13 should be as 0010h.
#:3. See section 3.1.3 for the wirings of brake resistor.
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3.7.9.  Wiring diagram with FX3U

FX3U-32ZMT/ES
L
= AC100V~240V Servo driver
mc MCCB
N i fD P Tl
) so— S 30 AC200~230V
5/5 TIO— T
o vDD | 48
( L1
24V oprc | T s
X0
Brake resistor(*)
{ P :
D
X4 39 E:F___J' Servo motor
{ 11
X0 | o ]
" %8
{ ]
bt &
X14 a5 | PE el
{ 24 .35 - 50 £
CN2 Encoder ::::
X7 | R R
comM1 24 - 25 . 50 CNA1
Yo 8 | 48 +zwdd;
47 - 49| COM+
comMz2 22 | LSP I Lsp
¥4 23 | LSN N LSN
{ 14 | DH |——"+4 SON
Y7 15 | piz [—" =t CM1
FXZN-16EYT[ 6 | D3 —— PC
Y20
7 18 | DIS —"— RES
20 | D7 —l—t EMG
Y27
21 | pis [—=¢ LOP
FX2N-16EX- B ewm. R
ES/UL N CNA1 10m or less
X20 [— =+t Instant stop
S 48 |+24vdd
X21 — =% Home position
e 47 - 49| comM+
; . i
x23 |—"—¢ JOG(-) b
N 42 | poz ) —— zsp
X24 — *—¢ FWD command [~ -
" 46 | AW ——fa) » ARM
X25 [—F REV command ]
- 44 | o4 TEE
X26 [—s=s—t FWD limit =t
’ 45 | DOS5 {ras) RD
X27 =% REV limit
x30 —"— Stop
{
Xa7

@1, If DC24V is from PLC, do nat connect +24Vdd and COM+,

2, FX3U-MT default pulse command type is negative logic, pulse train + sign. The PA13 should be set as 0011h.
{AIFX-TN/2N-MT and FX3G-MT are in the same description mentioned above.)

#:3. Seesection 3.1.3 for the wirings of brake resistor.
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3.7.10. Wiring diagram with QD75

Servo driver

QD75P CN1 r Meep

PULSEF | 15 4 PP | & <0 y 3P AC200~230V
PULSE COM| 18 v 56 | 25 Th oy

PULSE R 17 / NP [ L4
PULSE COM| 18 L2

Brake resistor(*)

P
QD75D T
DC 24V Y o — Servo motor
sl u
com 7 v
DOG 3 [— 1 DOG P“:
FLS 1 H limit signal
RLS 2 L limit signal CNz
STOP 4 Stop
CHG 5 |—= External signal
[ CN1
PULSER A+ A19 =)
| 4B |+24vdd
PULSER A- | B19 ) — j
[ —pC 5V 47 - 49 +
PULSER B+| A20 @
| 22 L5P —-I-— LSP
PULSER B- | B20 | @ R
i 23 | LsN LSN
Manual pulse generator ol -4 SON
15 | Dz —" =t CM1
CN1 16 | DI3 —"=4 PC
fadide) Ak 17 | D4 —"=4 TL
oPC T 18 05—t RES
:g dhasid 20 | o 4 EmG
READY 19 (DO5)| 45 21 | DB —" =t LOP
RDYCOM | 12 COM+ (47 48 o4 oo eol og
10m or less
PULSEF+| 15 Py 8
CN1
PULSEF- | 16 PG 9
48 |+24vdd
PULSER+| 17 . . NP B
3 s 47 - 49| COM+
PULSER- 18 N g i s NG 5 1
4 | B —W INP
CLEAR 12 ; . .
: : 2 42 | po2 —#)  ZSP
CLEARCOM| 14 [24 - 25 - 50 —
46 | am )  ARM
L a7 L
PGOS 44 | o4 -9 TLC
10 38
PGO COM ] [ H—-_ 5

@1, If DC24V is from PLC, do not connect +24Vdd and COM+,

#+2, AS QDTED/QDTSP default pulse command type is used, the PA13 should be set as 0000h,
#3. When QD75D is applied , OPC is without providing power.

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

Shihilfinn Efcctric

5-digit LED display
—_—

MODE key

SET key

UP key

Power indicator

Name Function description
.. . is di ith 7-segment LED of igits, i to monitor the stat f
5-digit LED display This display wi segme of 5 digits, is uggd 0 monitor the states o
servo and the value of parameters, and set modification value.
To switch one display mode to the others. Shihlin servo drive has parameter
MODE key . . )
display mode, alarm history mode, status monitor mode, etc.
1. To increase the value which denoted parameter or set value.
UP Key . .
2. To move to the next screen as this key is pushed once.
DOWN ke 1. To decrease the value which denoted parameter or set value.
y 2. To move to the last screen as this key is pushed once.
SET key To show or save the value which is operated.
Power indicator To indicate the power status.

45



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. To refer to or set the expansion parameter, make them valid with PA42.

® MODE key
L o e
—AL -] | rd-oF %Mﬂ_é PCOY| P dO¢
m ﬁsx Current alarm ;’;fm us Parameater FAD1 Pammeter PBI Parameter PCO1 Parameter FDO1
A -- PCo2 | | P dge
E‘L”iii?m Last alam .naﬁis .' Parameter PADZ| | Paramster PBOZ| | Parameter PCDZ| | Parameter PDOZ
(P | ||RT-- | | s
Cumiiative pulse Second @ ana I | | |
omimant [pulss] in past forced output @
fe - | | FE51 | | PAYS- | Pb30- | POWG- [P 430
E‘fug;rjnrn:re;d t:_glf? paslﬂ. A in jeet[zsj-ratlm Parameter PA4S Paraeneser PEI0 Parameter PCAS Parameter PD30
E Ag == ES e ! 1 1 S
Accumualalive Fourh alarm Test posiiion
pulses arror in past operation
[PF ESr3
Pulsg frequency i alarm in proximiaton
past inartial analysis

1

® jspeed limit
up

0

[k

:
:

{ O

IMolor spaad SR afarm in ATTEREIE offset

[rpm past of analag input
5 analog comd.
Mimil volta Software edition

Speed cComman

g I:
5L 8
a2 2

Torgue analeg
flimnit voltage W]

i

Torque inpu
Morque limit [%

i

E =
%]

v hoad FELo

Peak load ratio [%]

T
et

DC bus voltage [V]

C

=

Loa

ratio [times

Instamanaenus

[l

A

inertial morment

£

Gue

-t
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4.3.Status display

€ The operation status of Shihlin servo could be displayed on the 5-digit 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.

The status display shows 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.

L 2R 4

1 Examples
The following table lists the display examples:

Display device
Item Status
5-digit LED
Forward rotation at 2500r/min '—l ‘I—l : : : :
Motor rotation speed
Reverse rotation at 3000r/min - -—: : : : : :
The ratio of load inertia to motor ) (=
15.5 times — | —
shaft N R
[ e e |
11252 turns g |— | —
R g e
Motor feedback revolution : '—‘ —: u '-‘
-12345 turns | t t ¢t ¢t ¢
To light the 5 decimal pointsif -
symbol could not be displayed.
parameter setting accomplished | a successful EEPROM write-in - :— '—‘ '—‘ -
parameter setting failed a failed EEPROM write-in '- '- '- '-‘ '-
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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 FbP ulse Feedback pulses from the motor encoder are | —9999~
(absolute value) b counted and displayed.(cumulated value) 9999
Motor feedback revolutions Fbr rev Feedback revolutions from the motor encoder | —32767~
(absolute value) are counted and displayed.(cumulated value) 32767
Cumulative pulses of Cp ulse The external command pulses are counted —9999~
command P and displayed. 9999
, The external command turns are counted and | —32767~
Cumulative turns of command Cr rev .
displayed. 32767
Accumulative pulses error E ulse The difference between command pulses and | —32767~
P b motor feedback pulses. 32767
The frequency of external command pulse is
Command pulse frequency CPF | kHz ; —800~800
displayed.
- —6000~
Motor speed r rpm | The speed of servo motor is displayed. 6000
Speed control mode:
Speed analog command . v Speed analog command voltage is displayed. —10.00~
/limit voltage +10.00
Torque control mode:
Speed analog limit voltage is displayed.
Speed control mode:
Speed input command is displayed.
. - —6000~
Speed input command/limit \% rpm
6000
Torque control mode:
Speed input limit is displayed.
Position control mode, speed control mode:
-~ o 0 ~ +10.00
Torque analog limit voltage(TLA) is displayed.
Torque analog command U Vv
fimit voltage Torque control mode: —10.00~
Torque analog command voltage is displayed. 10.00
Position control mode, speed control mode:
. S ; 0~ 300
Torque input limit is displayed in percentage.
Torque input command/limit TC %
Torque control mer: _ _ —300~300
Torque command is displayed in percentage.
. . The continuous and effective load torque is
0, ~
Effective load ratio J % displayed relative to the rated torque of 100%. 0~ 300
Peak load ratio b % The highest value in the past 15 seconds is 0~ 300

displayed relative to the rated torque of 100%.
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Status display Sign | unit Description Range

DC bus voltage Pn Vv "‘I'he P-,l’\l_voltage o_f main circuit is displayed. 0~500

Lo-dC” is shown if it less than normal value.
The ratio of load inertia to dc | times T_he ratio of load inertia to motor shaft is 0.0~300.0
motor shaft displayed.

The Instantaneous torque value is displayed

0, ~

Instantaneous torque T % relative to the rated torque of 100%., 0~100

(1 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 at power on

Position Motor feedback pulses

Position/speed | Motor feedback pulses/ 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
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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
H : == == | No alarm occurred.
Current alarm
q : Over voltage(AL 01) occurred, the screen flickers synchronously.
E Indicates that the last alarm is over voltage(AL 01).
q : Indicates that the 2nd alarm in the past is low voltage(AL 02).

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

Alarm history

Indicates that the 4th alarm in the past is regenerative error(AL 03).

A

-

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

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

CCI|CC o
o g O

b

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
- Not ready yet.
Control Status N ) The drive is being initialized or an alarm has occurred.
( Ready.
'- ':l ':l i-l Initialization completed; ready for operation.
Indicates the ON/OFF states of the external I/O signals.
External 1/0O signal =1 f—'ﬂj 7= 1=/ | The upper segments correspond to the input signals and
display D:ﬂ Dzﬁ J:ﬂ D:U E:' the lower ones to the output signals. The /O signals could
be changed by the modification of PD02~PD09.
Output signal forced _| - — - - Digital output signals could force ON/OFF.
output DN )1 For more information, refer to Section 4.5.2.
JOG test could be executed as no command from the
JOG [ N N i
et ) 1) N external command device.
For details, refer to section 5.2.1.
Positioning test could be executed once when there is no
Positioning i |: |: r :' command from the external command device. The PC
Test mode | test ) . ) ). | communication software via RS-232/USB is required This
operation could not be performed from the display panel.
This operation could executed the estimation ratio of the
Inertia el motor shaft to the load or related gain values. The PC
estimation b . ) U | 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 OV, 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:

(1). Pressthe “ SET” key once.

(2). Press the “UP” or “DOWN?" key and select 1.

(3). Pressthe “SET” key.

Software version

Indicates the software version of the drive.

The applications of diagnostic display are described below:
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45.1. 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:

{ - (@) Press “UP” key once.

L
' u ._“ UP

D

D states of external I/0.

(2) The display of I/O pin definition

CN1 CN1 CN1 CN‘! EN‘] CN‘i CN‘i CN1 CN‘I CNi
23

o (I F RN RN|

Always lit

0O states {)D( | [!:.‘1 ('D (.:\

CN1 CN1 cm cm cm
45 44

The 5-digit 7-segment LED shown above indicates the ON/OFF states of DI and DO.
The top segments indicate the input signals and the bottom segments indicate the output signal.
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45.2. 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 no external command nor any alarm occurred, DO forced output operation could be
executed.

* Do not execute this operation until the drive turned off (SON signal off).

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

=)
L
\<b 1O

i
7N

@ Press “UP" twice.
up

1
-
O
O

@ Press “SET” more than 2s.
- SET

Y
7N

7 'E"
--Switch on/off the signal below the lit segment.

--indicates the ON/OFF of the output signal.
The correspondences between segments and
A A signals are displayed as the screen.
I

CN1 CN1 CN1 CN1 CN1 cm . .
48 45 44 41 (@Press "MODE™ once.
MODE

DnOu(
N

1)

Pu

--+ ghift to the upper segment of CN1-42,

0T
(N
DO
O

=

.~ @Press “UP” once.
up

4

<s CN1-42 is switched an.
(CMN1-42 and SG are conductive.)

[
|
I
I{
I

I
I

I
I
I
I
I~

. @ Press “DOWN" once.
__DOWN

e

- CN1-42 is switched off.

(N
I
O
RO
IR

' @ Press “SET" more than 2s.
SET

————— = 53



4.5.3.

JOG test

* As no 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 PCO01, 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.

(1)

(2)

3)

b L O
(@) Press “UP" key three times.
% ; Up

| g
e | |
Press “SET” key more than 2s.
I @ Y
A _ H -+ call this screen then execute the
| ( ( « JOG operation.

The lowest decimal point will flicker in
the JOG operation.

Operation

As the JOG test is executed, connect +24Vdd with COM+ 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:

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

Key functions are described as follows:

Key Description
uUpP Press to run CCW rotation. Release to stop.
DOWN Press to run CCW 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.

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 6.2.

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.




4.5.4. Positioning test

* The Shihlin communication software 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.

Make sure that the motor is correctly wired before this test performed. Select operation testing via
the 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 the
Shihlin communication software. The initial values and setting ranges are listed in the table below:

Name Initial value Setting range
Rotary speed [r/min] 200 0~6000
Acceleration/deceleration time constant [mS] 1000 0~20000

Revolution [10000/turn] 10 0~30000
Command route

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.
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45.5. Automatic offset of analog command input

When the external speed analog command input is 0V, there may be still a 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:

R =4 Wik g
o T 0 M%EPress MODE" to call the diagnostic display.
It & (@ Press “UP” 6 time to call this screen.
b, (M T

it ﬂ (@ Press “SET" once andthe “0" will flicker.

b "-!. y; SET

H : { @ Press “UP" once,the “0" ischangedto “1"
;S T, HOUP

pu(ng

™ ® Press "SET" once and the automatic offset will be executed.
hd| 57 Asthe " 1" ischangedto *0" , it denotes the completion.

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

* The Shihlin communication software is required to execute the inertia estimation.
* As no external command nor any alarm occurred, the inertia estimation could be executed.
* When this operation is performed, the PA02 should be set as 0x00.(manual tuning mode)

1. Make sure that the motor is wired correctly before operating this inertia estimation.

2. Under the Shihlin communication window, choose the “auto gain tuning” item.

3. Enable the “Auto tuning control panel”.

4. The acceleration/deceleration time constant, JOG speed could be adjusted if necessary.

5. Press the “Servo ON” button and then the motor would be magnetized.

6. The JOG button could be used to run the motor in CCW or CW.

7. Set the proper route command (revolutions and pulses).

8. Press the” Start” button to execute this inertia estimation.

The relevant parameters are listed below:

Name Initial value Setting range

acceleration/deceleration time constant [mS] 200 0~10000
JOG speed [r/min] 300 1~3000

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. After the values getting more stable, press the
“Auto gain calculation” button, the relevant control parameters would be record.

The relevant parameters are listed below:

Name Abbr. Sign Setting unit Initial Control
range value mode

Resonance suppression low-pass filter NLP PB0O3 | 0~10000 | 0.1mS 0 Pt,Pr,S, T
Position feed-forward gain FFC PB0O5 | 0~20000 | 0.0001 0 Pt,Pr
The ratio of load inertia to motor shaft GD1 PBO06 0~1200 | O.1time 10 | Pt,Pr,S
Position loop gain PG1 PBO7 4~1024 rad/s 35 | Pt,Pr
Speed loop gain VG1 PB08 | 40~4096 rad/s 817 | Pt,Pr,S
Speed integral gain VIC PB09 1~1000 mS 48 | Pt,Pr,S

After the calculation completed, users must terminate the “Auto tuning control panel” in order to
record the relevant parameters. If users already know the low frequency gain and inertia ratio of the
system, they could also set the bandwidth value desired to calculate the optimum value for controller.
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4.6.Parameter display

Some parameter modification would be valid by power off once and power on again.

Here are 2 examples. One is the control mode(PA01) changed. The other is the usage changed of
the “MODE” key. It is switched to the “shift” function to modify the revolutions.
Example 1: Change the control mode(PAO1) to the speed control mode.

= I U press “MODE” to call the PAO1 display.

YO (
@ @ Press "UP" or "DOWN" to change the parameter.
UP  DOWN
® Press “SET" twice.
SET

OTOT x it _
) L@.ﬂ The lowest digit of the parameter will flicker continuously.

@ Press “UP" twice.
upP

The value could be adjusted while the digit flickering.

@ @ Press "UP" or "DOWN" tochange the setting.
UP  DOWN

@ Press "SET" to confirm.

SET

The change of this parameter setting is valid after power off once and power on again.

Example 2: Switch the usage of “MODE” key to the “shift” function.(PA15 as a case)

& H :5 Press “MODE” " UP" ," DOWN" to call the PA15 display.

@® Press "UP" or "DOWN" to change the parameter.
UP  DOWN
@ Press “SET" twice,
5ET

;:: The lowest digit of the parameter will flicker continuously.

@® Press "MODE" 4 times.
MODE

The highest digit of the parameter will flicker continuously.

@® Press “UP" twice.
up

The setting value on the screen is 20000.

@® Press “MODE” once.
MODE

The -20000 is displayed with 5 lit decimal points.

=)

@® Press “SET" toconfirm.

€4 Another way to display a negative value which only occupies 4 digits or less is shown below:

_ U070 When the setting range of a parameter is less than 4
()4 d| digits, the highest digit “- “ denotes negative value.
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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,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 is 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.

4 Do not put heavy objects on top of the drive or the wires.

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

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

A DANGER ®Do not operate the switches with wet hands. Otherwise, it may cause an
electric shock.

A CAUTION ®Before running the servo motor, check the parameters. Any improper settings
may cause machines some unexpected operation.
®The servo drive heat sink, regenerative resistor, servo motor, etc. may be hot
while power is on or for an interval after power off. Not to touch them mentioned
above to avoid burns.
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5.2.1dle 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 not 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 the 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
the Shihlin communication software to modify. The low speed command is recommended when this
operation performed. The panel operation is described as follows:

Press the "MODE" to call the diagnostic screen after power on.

ol
St S - e B
J )
@ Press “UP” key three times.
upP
g
) - O (
@ Press “SET" key more than 2s.
SET
':I - r: = .-+ call this screen then execute the JOG aperation.

]—The lowest decimal point will flicker.

L Press the “uP” key to run the motor in CCW or the “DOWN” key to run the motor in CW.

The initial conditions and setting ranges are presented below:

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

If the communication cable is disconnected during this operation with the communication
software, the motor will be decelerated to a stop. 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.

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.
* If the Shihlin communication software are applied to perform the idle JOG test, please refer to
the instruction of the help file for more detail.
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5.2.2. Idle positioning test

The idle positioning test could be executed with the Shihlin communication software 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 compose of revolutions and pulses should be set for this
positioning test. For example, a route of 10.5 turns for the servo motor, the number of revolution should
be set as “10” and the number of pulse should be set as “5000”. 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 the 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:

Name Initial value Setting range
Revolution [10000/turn] 10 0~30000
Command route
Pulse 0 0~9999
Rotary speed [r/min] 200 0 to the max allowable speed
Acceleration/deceleration time constant [mS] 1000 0~20000

Description of the buttons:

Button name Function description
Forward Press to run positioning test in CCW until the command route done.
Reverse Press to run positioning test in CW until the command route done.

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 the
Shihlin communication software.
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5.3.Tuning process

ACAUTION ®Some extreme settings of parameters may cause unstable or unexpected
running, please do not perform that.

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:

_ _ PA02 o Automatically set Manually set
Gain tuning mode ) Estimation rule
setting parameter parameter
GD1(PBO06)
Manual gain tuning mode 1 0000h PG1 (PBO7)
(P! control) VGL1 (PB08)
. VIC (PB09)
A fixed PBO6. GDI(PB06)
Manual gain tuning mode 2 0001h PG1 (PBO07)
(PI control + interference compensator) VG1 (PB08)
VIC (PB09)
GD1(PBO06)
. i . PG1 (PB07)
Auto-gain tuning mode 1 0002h | Always estimated. VG1 (PBOS) ATUL(PAO3)
VIC (PB09)
PG1 (PB07)
Auto-gain tuning mode 2 0003h | Afixed PBO6. VG1 (PB08) 'ggﬁgggg)
VIC (PB09)

* The PAO2 is not writable as SON-SG is conductive. Make it open circuit then setting the values.

When the position control mode is performed, the manual gain tuning mode (PI control + interference
compensator) is recommended. The value of gain setting is various according to the different load
conditions. For example, reduce the gain value if the mechanical system is instable.
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Follow the steps listed below to tune the proper gain value of user’ s mechanical application.

IR Supplementary
Auto-gaintuning | | | First, use this mode to make
mode 1 adjustment. Only responsive
(PAO3) can be changed by this
mode.

YES OK?

= . I
O\/

y Auto-gain tuning mode 1 can not

Auto-gain tuning meet the equirement, or in a case
mode 2 that inertia ratio

approximation is difficult.

YES 0

)

NG When auto-gain tuning mode can
not mest the requirement, use
Manual gain tuning __| manual gain tuning mode 1 to

mode 1 achieve a higher system response.

YES OD
For a higher performance tuning,
NO this mode can be used for the case
of high-speed or load varied during
Manual gain tuning __ | the operation.

mode 2

P
|

(| eno |)

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

(a) Auto-gain tuning mode 1
This mode is the default mode of the servo drive. If the parameter PAO2 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 | Abbreviation Parameter name User adjustable or auto-presumed
PAO3 ATUL Auto-tuning response level setting User adjustable
PB06 GD1 The ratio of load inertia to motor shaft auto-approximated
PBO7 PG1 Position loop gain auto-approximated
PB08 VG1 Speed loop gain auto-approximated
PB09 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 1 second or less. If a 3000rpm case is applied, the acceleration and

deceleration time should be 1.5 seconds or less.

@. The speed command of the motor should be 300rpm 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.

(b) 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 tuning process, the load inertia ratio would not be
approximated and the users have to write manually the value into PB06 by themselves.

Parameters and settings related of this mode are presented below:

Parameter

Abbreviation

Parameter name

User adjustable or auto-presumed

PAO3 ATUL Auto-tuning response level setting User adjustable
PBO06 GD1 The ratio of load inertia to motor shaft User adjustable
PBO7 PG1 Position loop gain auto-approximated
PB08 VG1 Speed loop gain auto-approximated
PB09 VIC Speed integral gain auto-approximated




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 setting Load inertial
Control gain Encoder
Command ATU.G%‘I L Current Ay —
PG1,VG1VIC & "| control N P
[ Servo motor ‘

Position, speed
; feedback
The function blocks inside the dotted lines are enabled
when the PAQ2 is set as 0002h or 0003h.

| | Response Load inertial
setting approximation

""”"""".EAuiowgain tuning

Parameter PAD3

o Parameter PAO2
Load inertial

Response setting ’ Estimation
PBO6

VAuto-gain tuning mode selection

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

@®. 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 6 minutes.

@. If the PB0O6 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.

®. 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 6 minutes. After power on 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.

( START )

Servo off, set the PADZ as the auto-
gain tuning mode then Servo on

L

Call the screen of the load inertia
moment ratio display.

A

Acceleration/deceleration repeated.

Reduce the response level of the
PAO3 or enable the function of notch
filter to suppress the resonance.

)

Resonance ocourred?

Use the auto-gain tuning mode 2
and manually input the known load
inertial ratio value of the PBOG.

Y

The value Is stable?

Increase the response level of the
PAO3 or switch to the manual mode.

Performance satisfied?
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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(PB0O3) 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.

Parameter PAQ3

0|0|0]|5
AN
\Respnnse level setting

Response level o Speed loop Applicable inertia ratio of
) Machine rigidity
setting response frequency load to motor shaft
1 5Hz
10 Hz )
Low 30 times or more
15 Hz
20 Hz
30 Hz
40 Hz
Middle 55 Hz

70 Hz 5~10 times

10~30 times

85 Hz
100 Hz
130 Hz
160 Hz

High 5 times or less
200 Hz

250 Hz
300 Hz

MM O|lO|lm|>|lo|lo|Njloja|dh|lw]|N

€ 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.
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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.

IAdjustment of manual mode]

For the applications of position control or speed control, the bandwidth is highly related with the
machinery 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 adjust
are listed in the following table:

e | san | S | o |t | Contl
Resonance suppression low-pass filter NLP PB0O3 | 0~10000 | 0.1mS 0 Pt,Pr,S, T
Position feed-forward gain value FFC PB0O5 | 0~20000 | 0.0001 0 Pt,Pr,
Position loop gain PG1 PBO7 4~1024 rad/s 35 | Pt,Pr
Speed loop gain VG1 PB08 | 40~4096 rad/s 817 | Pt,Pr,S
Speed integral gain VIC PB09 1~1000 mS 48 | Pt,Pr,S
Speed feed-forward gain VFG PB10 | 0~20000 | 0.0001 0 Pt,Pr,S

»  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.

VG1 setting value 1

X

PG1 setting value < - -
1 +ratio of load inertial to motor shaft 4

PG1 setting value = speed loop bandwidth X%

»  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.

VG1 setting value

Speed loop response frequency(Hz)=
P P resp quency(Hz) (1+ ratio of load inertial to motor shaft) x277
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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 vibration easily.

3000~5000
VGL setting value/ (1+ GD1 setting value x0.1)

VIC setting value(ms) =

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.

3000~5000

VIC setting value(ms) = - -
VGL setting value/ (1+ GD1 setting value 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 * ' 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 Sl Description
value

PAO1 Control mode option 10 | Paosition control mode
PAO2 Gain tuning mode option 0002 Auto-gain tuning mode 1
PAO3 Response level setting 0005 Middle rigidity
PAO6 Numerator of the electronic gear ratio 1 Set the numerator as “1”
PAO7 Denominator of the electronic gear ratio 1 Set the denominator as “1”
PD15 Digital input filter time option ]2 | Filter time constant is “4mS”

(4) Servo on
(&) Turn on the control power(L1,L2) 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) 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 PAO3 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.
(b)Alarm has occurred :
The dynamic brake works and the servo motor suddenly stop running.
(c)EMG is activated :
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.
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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 ¥ 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 Sl Description
value
PAO1 Control mode option L2 | Speed control mode
PCO05 Inner speed command 1 [rpm] 1000 Speed command 1 is 1000rpm
PC06 Inner speed command 2 [rpm] 1500 Speed command 1 is 1500rpm
PCO7 Inner speed command 3 [rpm] 2000 Speed command 1 is 2000rpm
PCO1 Acceleration time constant [mS] 1000 Set as 1000mS
PCO02 Deceleration time constant [mS] 500 Set as 500mS
PCO03 S-curve acceleration/deceleration pattern 0 Disabled
PD15 Digital input filter time option L1 ]2 | Filter time constant is “4mS”.

(4) Servo on
(&) Turn on the control power(L1,L2) 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.

External input signal
Speed command
SP2 SP1
0 0 Speed analog command(VC)
0 1 Inner speed command 1(PCO05)
1 0 Inner speed command 2(PCO06)
1 1 Inner speed command 3(PCO07)

The rotary direction is decided with the ST1 and ST2 signals. Options are listed as below.

“0” denotes the open circuit with SG, “1” denotes the short circuit with SG.

External input signal Speed command
Speed analog command(VC
sP2 sPl + polafity gOV (- p(zlarity Comnmef;nd
0 0 - - - -
0 1 CCW - CW CCW
1 0 CW - CCW CW
1 1 - - - -
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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.
(c)EMG is activated :

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.
(e)If ST1 and ST2 are both on or both off, the motor would decelerate to stop.
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5.6.Parameter setting and operation for torque control mode

(1) Power on
would show i
(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.

' 2 second latter.

Parameter Name Sl Description
value

PAO1 Control mode option 114 | Torque control mode
PCO05 Inner speed limit 1 [rpm] 1000 Speed command 1 is 1000rpm
PC06 Inner speed limit 2 [rpm] 1500 Speed command 1 is 1500rpm
PCO7 Inner speed limit 3 [rpm] 2000 Speed command 1 is 2000rpm
PCO1 Acceleration time constant [mS] 1000 Set as 1000mS
PCO02 Deceleration time constant [mS] 500 Set as 500mS
PCO03 S-curve acceleration/deceleration pattern 0 Disabled
PD15 Digital input filter time option L1 ]2 | Filter time constant is “4mS”.
PAO5 Inner torque limit 1 [%)] 50 50% of maximum torque as a limit

(4) Servo on
(&) Turn on the control power(L1,L2) 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 is activated :
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.
(e)If ST1 and ST2 are both on or both off, the shaft of servo motor is become rotatable.

73



6. Control function

6.1.Control mode option

The are 4 basic operation mode 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.

. PAO1 -
Mode Sign ) Description
setting

The drive receives the command to run the motor to
Pt 0000 | approach the goal. The command is received via the
terminals and is in the form of pulse trains

Position control
(terminal input)

The drive receives the command to run the motor to
Pr 0010 | approach the goal. The command source is the inner
register which could be assigned by DI signals.

Position control
(inner register)

The drive runs the motor to the target speed. The
Speed control S 0002 | command source which is an analog voltage or the
inner register could be switched by DI signals.

Single mode

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

Position control

L Pt-S 0001 | Pt/Sis switched mutually via the LOP signal.
(terminal input) - speed

Position control

) i Pt-T 0005 | PU/T is switched mutually via the LOP signal.
(terminals input) - torque

Position control

. . Pr-S 0011 | Pr/Sis switched mutually via the LOP signal.
(inner register) - speed

Hybrid mode

Position control

) : Pr-T 0015 | Pr/T is switched mutually via the LOP signal.
(inner register) - torque

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

4+ The modification of PAO1 would be valid by power off once and power on again.
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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. The basic torque control blocks are shown as below.

Speed limit
PCO5~PC12
7= l Max torque output of Y TTETT—— Torgue command
Analog command AD analog command Mot;igﬁtmn filter time constant —
PC13 PB19
Torque
command offset —

pCc27

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.

) Setting ) Initial Control
Name Sign Unit
range value mode
Torque generated of maximum analog command PC13 0~2000 % 100 Pt,Pr,S, T

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.

applied voltage of torque command

The generated torque(%) = 0 xthe setting value of PC13
Max output torque

L e e |
LA |
. I
200% T L
AL I

0% T === o === ==PC13

=10V

5V 10V

b applied voltage

T+ -200%

B e [ -300%
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6.2.2. Torque analog command offset

When the torque analog command input is 0V, there may be still a 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 follows.

) Setting ) Initial Control
Name Sign Unit
range value mode
-8000
Torque analog command offset pPC27 ~| mv 0 ST
8000

Max. torgue

que [%]

™ Generated ton

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.

) Setting ) Initial Control
Name Sign Unit
range value mode
Torque command filter time constant PB19 0~5000 mS 0 T

Torque

63%

TQC
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6.2.4.

Torque limit of torque control mode

The parameter PAO5 and PC25 are used to limit the generated torque of the servo motor when the

torgue control mode is performed. The description is as follows.

Name . Setting . Initial | Control

AN Abbr. Sign range Ll value mode
Inner torque limit 1 [%)] TL1 PAO5 0~100 % 100 | Pt,Pr,S,T
Inner torque limit 2 [%)] TL2 PC25 0~100 % 100 | Pt,Pr,S,T

The TL1 signal function of CN1 is also described again as follows.
N Name b - Control
ame Abbr. escription e
When this signal is applied, make the PD02 to

Inner torque limit option TL1 PDO09 usable at first. Open TL1-SG to make Pt,Pr,S, T

inner torque limit 2 valid(PC25).

There are two different result which is chosen by the switch status of DI.

DI signal status(*) ) o
The valid value of torque limit
TL1
0 The setting value of PA05
1 If the PC25 is greater than the PAO5, the PAOS is valid.
If the PC25 is less than the PAO5, the PC25 is valid.

(*) 0: OFF(TL1-SG is open-circuit) 1:ON(TL1-SG is short-circuit)

77




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.

DI status Valid option DSIPS|29naI stat;;z(;) Speed limit Limit range psrzlriteetde ,
VCM 0 0 Speed analog limit(VC) +10V PC12
SP3isinvalid SC1 0 1 Inner speed limit 1 PC05
(default value) SC2 1 0 Inner speed limit 2 -4500 ~ 4500 PCO06
SC3 1 1 Inner speed limit 3 PCO7
valid option | SP3 | SP2 | spP1 Speed limit Limit range pggs}t:t‘l r
VCM 0 0 0 |Speed analog limit(VC) +10V PC12
SC1 0 0 1 |Inner speed limit 1 PC05
SC2 0 1 0 |Inner speed limit 2 PC06
SP3isvalid .
SC3 0 1 1 |Inner speed limit 3 PCO7
SC4 1 0 0 |Inner speed limit 4 -4500 ~ 4500 PC08
SC5 1 0 1 |Inner speed limit 5 PC09
SC6 1 1 0 |Inner speed limit 6 PC10
SC7 1 1 1 |Inner speed limit 7 PCi11

(*) 0: OFF(SPx-SG is open-circuit) 1:0ON(SPx-SG is short-circuit) x=1,2,3

€ When the external speed analog limit is applied, check the initial 0 voltage and PC12 value
which are not permissible to exceed the motor’s rated speed otherwise damages would be
caused.

€ To make the SP3 of DI valid by setting PD02 to PD09 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 Initial Control
g grang value mode
Inner speed limit 1 [rpm] PC05 100
Inner speed limit 2 [rpm] PC06 500
Inner speed limit 3 [rpm] PCO7 1000
0 ~ instant
Inner speed limit 4 [rpm] PC08 permissible 200 T
speed
Inner speed limit 5 [rpm] PC09 300
Inner speed limit 6 [rpm] PC10 500
Inner speed limit 7 [rpm] PCi11 800
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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 (PCO05 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. 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. In addition, an simple mode is designed to provide users a robust
control which could instantaneously suppress external load interference. The basic speed control
blocks are shown as below.

Inner register S-pattern smooth CN1
speed command  — = 1 : —_ SP1~5P3

PCO5-PC11 PCo1-PCO3 l

Control mode Spsetl ioermant
Speed output of max ‘FCGQ —s, filter time constant —»
Analog command analog command PB18
PC12

S-pattern smooth
PC01~PC03

Speed command
offset PC26

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

6.3.1. Selection of speed command
There are 8 combinations which are listed below for user to choose.

DI status Valid option DSIPS|29naI stat;z(;) Speed command Setting range psrez)alr?]teetde ,
VCM 0 0 Analog Command(VC) +10V PC12
SP3isinvalid SC1 0 1 Inner speed command 1 PC05
(default value) SC2 1 0 Inner speed command 2 |-4500 ~ 4500 PCO06
SC3 1 1 Inner speed command 3 PCO7

Valid option | SP3 | SP2 | SP1 Speed command Setting range psrez)alr?]teetde ,
VCM 0 0 0 |Analog Command(VC) +10V PC12
SC1 0 0 1 |Inner speed command 1 PC05
<P3 is valid SC2 0 1 0 |Inner speed command 2 PC06
SC3 0 1 1 |Inner speed command 3 PCO7
SC4 1 0 0 Inner speed command 4| -4500 ~ 4500 PCO08
SC5 1 0 1 |Inner speed command 5 PC09
SC6 1 1 0 |Inner speed command 6 PC10
SC7 1 1 1 |Inner speed command 7 PC11

(*) 0: OFF(SCx-SG is open-circuit) 1:0ON(SCx-SG is short-circuit) x=1~7
€ As the external speed analog command is applied, check the commands which are not
permissible to exceed the motor’s rated speed otherwise damages would be caused.
€ To make the SP3 valid by setting PD02 to PDO09 if the option SC4 to SC7 are used.
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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.

) Setting ) Initial Control
Name Sign Unit
range value mode
Output speed of maximum analog voltage command PC12 | 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.

applied voltage of speed command

The output speed[rpm] = 0 xthe setting value of PC12
Max output speed[rpm]
30007~~~ "~ ~"~-~~~~-~n
|
]
2000

1000

5\ 10V
applied voltage [V]
4-1000
+=2000
+=-3000

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 . Setting . Initial | Control

ACNIE Abbr. Sign range Ll value mode

Acceleration time constant [mS] STA PCO01 | 0~20000 mS 200 PrS,T
Deceleration time constant [mS] STB PC02 | 0~20000 mS 200 PrS,T
S-pattern acc./dec. time constant [mS] STC PC03 | 0~20000 mS 0 Pr,S,T

The 3 parameters will be described in detail as follows.
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IAcceleration time constant]

This parameter is the time spent for the motor from O 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 as 1000 rpm, the motor take 1 second to
accelerate from 0 rpm to 1000 rpm.

IDeceleration time constant]

The time spent for the motor to decelerate from the rated speed to O rpm is called “deceleration
time constant”. For example, if the current speed of the servo motor is 2000 rpm and this parameter is
set as 4000 (4s). In such case, the motor decelerating from 2000 rpm to O rpm would take 2 second.
When the running speed is 4000 rpm, the motor take 4 second to decelerate from 4000 rpm to O rpm.

speed
4 If the speed command is less than the rated speed, the time spent to
Rated speed accelerate or decelerate would be shorter than the value of STA or STB.
| N

i1 i

(. I

Il 1 1

il i |

1ol | :

| | ]

1ol | :

| | ]

1| ] |

T | !

[ 1 !

T | !

1ol | !

) - ; time

S| T t+ >
0 i STA | 1 i I STB
! '_ . !

IS-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.

speed

Rated speed

d 1' STA l 4 STB I __,! e
—r e le—— B
STC STC STC STC

€ 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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lLow-pass filter smooth time constant

Name . Setting . Initial | Control
AN Abbr. Sign range Ll value mode
Speed low-pass filter smooth time constantimS] SFLT PB18 0~1000 mS 0 ST

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.

.

Original Speed command

100%-——-—

PR e Smoothed speed command
a9
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6.3.4.

Torque limit of speed control mode

When this mode is applied, there are two major parameters: PAO5 and PC25 which are related to
the torque limit function. They are explained in the following table.

Name . Setting . Initial | Control

AN Abbr. Sign range Ll value mode
Inner torque limit 1 [%)] TL1 PAO5 0~100 % 100 | Pt,Pr,S,T
Inner torque limit 2 [%)] TL2 PC25 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:

Name

Pin/Signal name Abbr.

Description

Control
mode

Torque analog limit TLA

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

Pt,Pr,S

Torque limit option TL

Set the PD02~PD09 parameter to enable this
signal. As TL-SG is open circuit, the inner torque
limit 1(PAO5S) is valid. In case of short circuit, the
torque analog limitation(TLA) effective.

Pt,Pr,S

Inner torque limit option TL1

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

Pt,Pr,S, T

There are 4 combinations which

are decided by the signal state of TL and TL1.

DI signal status(*) ) o
The valid value of torque limit
TL1 TL
0 0 The setting value of PA05
0 1 If TLAis less than PAO5, then TLA s valid.
If TLA is greater than PAO5 then PAOS is valid.
1 0 If PC25 is less than PA05, then PC25 is valid.
If PC25 is greater than PAO5, then PAOS is valid.
1 1 If PC25 is less than TLA, then PC25 is valid.
If PC25 is greater than TLA, then TLA is valid.

(*) O: OFF(TL1-SG or TL-SG is open-circuit) ,1: ON(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.

N Name _ Control
Pin/Signal name Abbr. Description mode
TLC-SG is conductive as the generated torque
o reaches the inner torque limit 1(PAQ5), or the
Torque limiting control TLe torque analog limit (TLA).TLC-SG is isolated PLPLS
when SERVO ON(SON) is off.

83




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 PAO2 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 -IGFI

- |

. + KF : Speed feed-forward gain (PB10)

Speed Kot —AS—

command ¥ F [ K5 K
Speed controller

p : Speed loop gain (PB08)

K, : speed integral gain (PB09)

Feedback pulses

Parameters and settings related of this mode are presented below.

Name . Setting . Initial Control
AN Abbr. Sign range Ll value mode
. . . 0000h
Gain tuning mode option ATUM PAO2 0002h Pt,Pr,S
~0003h
. . 0001h
Auto-tuning response level setting ATUL PAO3 —~000Fh 0005h Pt,Pr,S
. 40
Speed loop gain VG1 PBO08 4096 rad/s 817 Pt,Pr,S
Speed integral gain VIC PB09 ~1OO(1) mS 48 Pt,Pr,S
. 0
Speed feed-forward gain VFG PB10 ~20000 0.0001 0 S

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

IManual-gain tuning mode]

When the PAO2 value is 0000h or 0001h, the effective parameters are: speed loop gain(PB08),
speed integral gain(PB09) and speed feed-forward gain (PB10). When PAO2 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

r\ Without compensator

B
1
I
I
I
1
I
I
I
1
I
I

Speed 2

Speed 1

External load external load WDFKSH

L |

IParameters 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 a proper values at first. If the value could not satisfy the requirement, to
increase this value gradually until the mechanism vibration occurred.

Speed integral gain:

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 gain:

The speed feed-forward gain could reduce the phase lag errors, and increase the traceability. If
the setting value is near 1, 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

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, the
Shihlin servo drive provides 2 resonance filter frequencies, 4 related parameters of this function and 1
resonance suppression low-pass filter for users to make adjustment. Some parameters related to
resonance suppression filter are introduced below.

hame | san | Setms |y | e | Cont
Machine resonance suppression filter 1 NHF1 PBO1 ~1088 Hz 1000 Pt,Pr,S, T
Machine resonance suppression attenuation 1 NHD1 PB02 ~3C2) dB 0 Pt,Pr,S, T
Machine resonance suppression filter 2 NHF2 PB21 ~1088 Hz 1000 Pt,Pr,S, T
Machine resonance suppression attenuation 2 NHD2 PB22 ~3C2) dB 0 Pt,Pr,S, T

IMachine resonance suppression filter]

To set a specific frequency which the gain is decreased to suppress the mechanism resonance.

IMachine resonance suppression attenuation]

To set the attenuation of machine resonance suppression filter with the PB01/PB21. The value
“0”denotes the disabled of the notch filter. The mechanism resonance is presented as follows.

[dB]

Y

Gain

Resonance frequency
i

A

[HZz]

The resonance would cause a violent mechanism vibration. In this case, to set the proper PB0O1/PB21
and PB02/PB22 for the servo drive to eliminate the resonance phenomenon. See the figure below.

[
! !
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There is an additional resonance suppression low-pass filter and its function is presented below.
Name . Setting . Initial Control
AN Abbr. Sign range Ll value mode

Resonance suppression low-pass filterjmS] NLP PBO03 ~10008 0.1mS 0 Pt,Pr,S, T

IResonance suppression low-pass filter]

To set the resonance suppression low-pass filter time constant to eliminate DC gain.
Gain[dB] Gain[dB]

f [Hz] 0

"

It could be found above that the employ of resonance suppression low-pass filter could suppress

the resonance magnitude , but also the system bandwidth is reduced and the phase is lagged.

*

*
*

As this resonance suppression filter is applied, it is necessary to know the frequency which
resonance occurred then to set the notch depth to make effect.

The improper frequency setting would not suppress resonance but amplify it.

The effect of the machine resonance suppression filter(PB01,PB02,PB21,PB22) is better than that
of resonance suppression low-pass filter if the frequency which resonance occurred is known.

If the actual resonance frequency exceeds the setting range of PB01(PB21), use the resonance
suppression low-pass filter(PB03) to suppress mechanism resonance.
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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 "LILO0" or “OOO1". The gain switch function is

invalid under the auto-gain tuning mode option.
Applicable occasions are listed below.

(2). 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 . Setting . Initial Control
AN Abbr. Sign range Ll value mode
The ratio of load inertia to motor shaft GD1 PBO6 ~1208 0.1time 10 Pt,Pr,S
" . 4
Position loop gain PG1 PBO7 ~1024 rad/s 35 Pt,Pr
. 40
Speed loop gain VG1 PBO08 4096 rad/s 817 Pt,Pr,S
Speed integral gain VIC PB09 ~1OO(1) mS 48 Pt,Pr,S
. . . 0000h
Gain switch option CDP PB11 ~0004h 0000h Pt,Pr,S
Gain switch condition value CDS PB12 ~6008 *) 10 Pt,Pr,S
Gain switch time constant CDT PB13 ~1008 mS 1 Pt,Pr,S
The ratio 2 of load inertia to motor shaft GD2 PB14 ~1208 0.1time 70 Pt,Pr,S
Position loop gain change ratio PG2 PB15 ~2C1)8 % 100 Pt,Pr
Speed loop gain change ratio VG2 PB16 ~2C1)8 % 100 Pt,Pr,S
Speed integral gain change ratio VIC2 PB17 ~2C1)8 % 100 Pt,Pr,S

Parameters related to gain switching are described below.

(). 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.
ofofo]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(PB12) setting
x=3:Position command pulse error is equal to higher than parameter CDS(PB12) setting
x=4:Motor speed is equal to higher than parameter CDS(PB12) setting
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(3). Gain switch condition value CDS(PB12)
As users selected "position command frequency”, " position command pulse error" or
" motor speed" in gain switch option(PB11), set the corresponding gain switch condition.
(*)The setting unit is as follows.

PB11 setting value Gain switch condition Unit
o0od2 Position command frequency kpps
O0oods3 Position command pulse error pulse
o004 Motor speed rpm

(4). Gain switch time constant CDT(PB13)
Used to smooth the motor running at gain switching moment to suppress vibration given to
the machine if the gain difference is large.

(5). The ratio 2 of load inertia to motor shaft GD2(PB14)
Set the demand ratio of load inertia to motor shaft after switching. If the load inertia ratio
does not change, set it to the same value as GD1(PBO06).

(6). The change ratio of PG1/VG1/VIC after gain switching. The original gain values would be
switched to the ratio values of PG2/VG2/VIC2 settings.

Some examples are described below for the sequence of gain switch function.
Example 1: The external DI signal as the switch option.
@. Relevant parameters setting

Name I\Aab?f Sign Setting value Unit
The ratio of load inertia to motor shaft GD1 PB06 10 0.1 time
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 0001h
Gain switch time constant CDT PB13 10 mS
The ratio 2 of load inertia to motor shaft GD2 PB14 20 0.1 time
Position loop gain change ratio PG2 PB15 80 %
Speed loop gain change ratio VG2 PB16 120 %
Speed integral gain change ratio VIC2 PB17 150 %

2. The sequence of gain switch
ON
Gain switch option OFF OFF

(CDP) |
I
ﬂi‘lter- switching gain:

Before- switching gain

(GGain switch ratio
CDT=10ms
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®@. 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
Example 2: Trigger condition of position command pulse error.
@. Relevant parameters setting
Name I\Aab?f Sign Setting value Unit
The ratio of load inertia to motor shaft GD1 PBO06 10 0.1 time
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 0003h
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 0.1 time
Position loop gain change ratio PG2 PB15 80 %
Speed loop gain change ratio VG2 PB16 120 %
Speed integral gain change ratio VIC2 PB17 150 %

2. The sequence of gain switch

cDs

Gain switc

Pulse errors

h Gain before switching

Command pulses

®@. 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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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 8 sets of registers(PA15 to PA30) as the position
commands 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 . Control
Name Sign
mode

abbr. Description

Setting value of Control mode option:

Lulz]y]x]

x:control mode select

. PAO1 : positi

Control mode option STY ALL 0 p-o-smon
* y: position command select

0:external input

1:inner register(absolute type)

2:inner register(incremental type)

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

Dl input ¥
POSA Inner register N at § S-pattern
POS2 PA1S UI"I'IIT.‘!':? or o smoother
POS3 -~ electronic gear PCO1
PADE
AthG PA30 i PCo2 Control mode
pCaa PCo3 option PAO1
PC34
External Commany Din?rm ":alor;rf Posil d
xternal pulse option Counter electronic ge >osition comman
pulse-train PA13 PAQY filter ime constant
cammand FPBO4

€ The S-pattern smooth is invalid as the external pulse-train commands are applied.

6.4.1. External pulse-train command(Pt mode)

The position commands are provided by external devices. When this mode applied, set the PAO1
as 0000h. 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.

Name . Control
Name Sign
mode

abbr. Description

Setting value of Control mode option:
[o]z]y[x]
X pulse-train format select

0:forward/reverse rotation pulse train
Command pulse option PLSS | PA13 Pt 1:pulse train + sign

2:A/B phase pulse train
y:acknowledged logic

0: positive logic

1:negative logic

The PA13 would not be changed as SON on and be valid by power off once and power on again.
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The following table is the description of the pulse format and acknowledged logic.

Pulse-train form Forward Reverse
PP
Forward/reverse JMMMT
rotation pulse train NP
g s
(&)
= PP
g N N o O
%’ Pulse train + sign
‘D
g NP H | L
A A A
PP
A/B phase pulse j' \ A A T
train y y y A
N P A A A A
A A A
Forward/reverse
rotation pulse train
NP v vl vl vl
2
g A A e e e A A e S e A
[«H) . .
2 | pulse train + sign
©
(@]
g NP L | H
A A A
PP
A/B phase pulse J \ A L
train y y y y
N P A A \ 4

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.
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6.4.2. Inner register command(Pr mode)
The following table explains the combinations of POS1,POS2,POS3,CTRG and speed settings.

Command | POS3 POS2 POS1 CTRG Position command register Speed setting

Revolutions PA15

P1 0 0 0 1 PA31
pulses PA16
Revolutions PAL17

P2 0 0 1 1 PA32
pulses PA18
Revolutions PA19

P3 0 1 0 1 PA33
pulses PA20
Revolutions PA21

P4 0 1 1 1 PA34
pulses PA22
Revolutions PA23

P5 1 0 0 1 PA35
pulses PA24
Revolutions PA25

P6 1 0 1 1 PA36
pulses PA26
Revolutions PA27

P7 1 1 0 1 PA37
pulses PA28
Revolutions PA29

P8 1 1 1 1 PA38
pulses PA30

€ Thestate “1” of CTRG means the transient of open-circuit to short-circuit.
€ 0: OFF(POSx-SG is open-circuit), 1: ON(POSx-SG is short-circuit), x=1~3
€ To enable the least one of POS1 to POS3 is necessary.

IAbsolute/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 . Control
Name Sign
mode

= B
abbr. g

Setting value of Control mode option:
[ulz]y[x]

Control mode option STY PAO1 ALL x=0: position control mode
y=1:inner register(absolute type)
y=2:inner register(incremental type)

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

Incremental type Absolute type

Jl
© y 60 turns

30 turns 30 turns

b 4 k Y
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6.4.3. Position command smoothing
This is used to smooth the running of motor as a violent position command change is applied.

) Setting ) Initial Control
Name Sign Unit
range value mode
Position command filter time constant PB04 | 0~20000 | mS 3 Pt,Pr

Target position

63%

rer 4

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 STA(PCO01), STB(PC02), STC(PCO03) to improve the phenomenon.

When the external pulse-train position command is applied, the STA(PC01), STB(PCO02),
STC(PCO03) would be invalid.

Pasition /,‘_ﬁ——————_‘_ﬁ_ﬁ—_’_—

JEa——
iﬁorward rated speed
Speed /__/* k
L
Torque !
sTCI2 STA STCI2 : ]
STC/2 STA 8TC/2
Position 7 f==——=acs
Speed
. i
Reverse rated speed;
Torque i
: o]

‘.STCIIE STB STC/2
As a forward rotation due to position command is done, the acceleration/deceleration time is
decided by the PCO1. On the other hand, the acceleration/deceleration time of a reverse rotation due to

other position command is controlled by the PCO02.
As the inner register command is applied, it is recommended to use the S-pattern smoothing.
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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.

i [ son [ | o it | S
Electronic gear numerator CMX PAO6 ~3276%
Electronic gear denominator Cbv PAO7 ~3276%
Electronic gear numerator 2 CMX2 PC32 ~3276% - 1 Pt,Pr
Electronic gear numerator 3 CMX3 PC33 ~3276%
Electronic gear numerator 4 CMX4 PC34 ~3276%

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

MX
DV

If the setting value is outside this range, the operation of motor may not be performed.

. o1 . .
of SERVO OFF. The range of the electronic gear ratio is =0 < g (electronic gear ratio) < 200 .

The relationship of electronic gear numerator and electronic gear denominator is plotted below.

Electronic gear ratio

CMX (PA 08)
= or
S CMX2 (PC 32) Servo motor
£ or
5 CMX3 (PC 33) Position command B Output pulses
P or filter time constant
© CMX4 (PC 34)
@
€ COV (PA OT) Feedback pulses

Encoder

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 (PA06) 0 0
Electronic gear numerator 2(PC32) 1 0
Electronic gear numerator 3(PC33) 0 1 PLPr
Electronic gear numerator 4(PC34) 1 1

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

ICalculation of electronic gear ratio)

Before calculating the value, users have to know the specifications such as the resolution of motor
encoder(2500ppr), the deceleration rate, the gear ratio of the machine. Use the following equation to
calculate the electronic gear ratio.

Encoder resolutionx4
Load distance per revolutio(angle) / Distance pulses to be shifted entered by user

Electronic gear ratio=

. . . a turn of motor shaft
If a gear ratio between motor and loads existed, to multiply the factor : —,zcran7sm furns
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The following example explains the method for setting the electronic gear ratio.

Load
Gear ratio=1

Ball scraw rod

| Screw pitch=1mm
o E—

Servo motor

The resolution of encoder
is 2500(Pulselrev)

Load distance per revolution is 1mm, the resolution of motor encoder is 2500ppr, the gear ratio of
load mechanism to motor shaft is 1, if the demand distance is 5um, the calculation is listed below.

2500x4 1 10000

Electronic gear ratio= Tmm76um * T = 200

From above, it could be known that by setting the electronic gear numerator as 10000 and the
electronic gear denominator as 200, then the ball screw rod would be shift a 5-um distance after a
position pulse command.
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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

[ pj ial | I
i Differential | | Kpp|

Position % - +
—0——= Kpp

command = ! i

Position controller K. : Position loop gain (PB07)

KPF : Position feed-forward gain (PB05)

Parameters related to position gain adjustment are listed below.

Name . Setting . Initial Control
AN Abbr. Sign range Ll value mode
Gain tuning mode option ATUM PAO2 0000h - 0002h
~0003h
Pt,Pr,S
. . 0001h
Auto-tuning response level setting ATUL PAO3 —~000Fh - 0005h
- . 0
Position feed-forward gain FFC PBO05 ~20000 0.0001 0
2 Pt,Pr
Position loop gain PG1 PBO7 ~1024 rad/s 35

If position loop gain PG1(PBO07) 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.
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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.

PAO1 -
Control mode Abbr. . Description
setting
Position with external command - speed Pt-S | 0001h | Via DI signal to switch Ptand S
2 | Position with external command - torque Pt-T | 0005h | Via DI signal to switch Ptand T
o
g
© | Position with inner register command - speed Pr-S | 0011h | Via DI signal to switch Prand S
o)
>
I | Position with inner register command - torque | Pr-T | 0015h | Via DI signal to switch Prand T
Speed - torque S-T | 0003h | 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 I/O C,:\:\;l Description Crggggl
Option of position/speed switched
LOP(*) Control mode
0 position
1 speed
Option of speed/torque switched
LOP(*) Control mode Described
Control mode switch LOP DI CN1-21 by varied
(default) 0 speed y
1 torque case
Option of torque/position switched
LOP(*) Control mode
0 torque
1 position

(*) 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, 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 details.
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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 S mode Pt maode ‘

ON 1 |
Lop oFF — | [
Motor speed ZSP level

ZSP o rT_l I

OFF

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 signal is ON. Yet it is recommended for users to switch control
mode when the motor is stopped completely.

‘ Pr mode S mode Pr mode ‘

LOP

CTRG

Motor speed

zsP o il —

OFF

6.5.2. Speed/torque hybrid mode

Set the PAO1 as 0003h 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.

S mode T mode S mode
I |
ON i i
LOP  OFF ! |
w
| |
1 |
]
Motor speed ! |
I
10V : Load torque |
: Forward rotation,
0 torque generated

Torque analog command

It is recommended that users switch the speed to torque mode after the motor is static.

99



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 PAO1 as
0005h(T/Pt mode) or 0015h(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.

‘ Pt mode ‘ T mode Pt mode |

ON —I
LOP OFF

Motor speed

i ‘
[
I
[
Torque analog : K
command l
I
|

ON ﬁ
ZSP output OFF I T_:L

ON 4‘

LOP OFF |
|

|

ON |

CTRG OFF J :
|

|

|

|

|
ZSP level —- /lﬁ'-
Motor speed I
|
|
|
|
|
|
T
|

Torque analog
command

ON l ll ]
ZSP output OFF [ | ! ]

It is recommended that users switch torque to position mode after the motor is static.
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6.6.0ther functions

A DANGER Before wiring, turn off the power and wait for 10 minutes or more until the charge
LED turns off. Otherwise, an electric shock may occur.

A CAUTION ®Use the specified auxiliary equipment and options to prevent a malfunction or a

fire.

6.6.1. Selection of brake resistor

A CAUTION ®Use the specified auxiliary equipment and options to prevent a malfunction or a
fire.

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 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 (below 3.5KW ) . If the regenerative energy is too
large, it is not recommended to use. 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 the Shihlin servo drive are described below.

Drive(W) Built-in brake resistor specification Minimum permissible Consumption power of
resistor (Q) Capacity (W) Q) built-in resistor (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.
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In order to let users easily caculate the power of external brake resistor, the caculations 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.

The Es and Ec of various drive capacity are listed below.

- o ., , Regenerative power v_vhich from e ey o
Drive(W) Rotor inertia, J(x10"kg-m®) rated speed to §top without load e, Bafals
Es(joule)
100 0.055 0.27 8.98
200 0.204 1.03 8.98
400 0.335 1.65 11.02
500 6.590 14.45 11.02
750 1.203 5.92 19.18
1000 12.56 27.55 19.18
1500 18.52 40.62 41.62
2000 38.80 85.10 41.62
3500 74.80 164.05 55.49

The capacity of brake resistor is calculated as follows:
Por =2 %((N+1)xEg —E.)/T
Where:

Pgr : Power of brake resistor

N : The ratio of load inertia to motor shaft

T : Duty cycle ( Defined by users)

If the ratio of load inertia to motor shaft is N, deceleration from the rated speed 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.

Step Item 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=0002h)
4 Compute the Es Refer to the previous table or calculation Es = J x Wr?/ 182
5 Compute the Ec Refer to the previous table
6 Compute the Pgg 2 X ((N+1) x Es-E)/IT
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Example 1

The drive 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 1.65-11.02 )/ 0.5 =
8.72W. Since these are less than the built-in brake resistor capacity (20W), 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.

Example 2

The drive capacity is 2KW, duty cycle T is 1 second, revolution speed is 1000 rpm, load to motor
inertia ratio is 20. Since the revolution speed 1000rpm is less than the rated speed(2000rpm), we need
to compute Eg, Es =38.8 x 10 x 1000%/182 = 21.3, then the necessary power of brake resistor = 2 x
((20 + 1) x 21.3 -41.62 ) /1 = 811.36. These are more than the capacity(50W) of 2KW servo drive’s
built-in brake resistor. So, a 1000W brake resistor is recommended.

Generally, if the load inertia ratio is small(N<=5), the capacity is sufficient. If the brake resistor
capacity 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.
IF the external brake resistor is applied, please refer to section 14.2.

(b) With external load

When the external load torque is greater than motor torque, it make 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.

i ) ; Motor rotation speed

; i External load torque

Megative ' Positive Megative Positive
power power power power

Power of the external load torque : P, =T, X w
Where: P, is the power of external load torque
T, is the external load torque. (unit : Nt-m)
w is the motor rotation speed. (unit : rad/s)
For example :
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 11/ 60) = 399W, 100Q.
Note : 1rpm = 211/60 (rad/s)
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6.6.2. Analog monitor output

There are 2 analog monitor channels provided for users to check the required signals. The
contents and settings of monitor output are described in the table below.

Name

Abbr.

Sign

Setting
range

Description

Analog monitor output

MOD

PC14

0000h
~0707h

~N o 0ok WNBEFE O

There are 2 monitor outputs, chl and ch2.

| 0 |ch2| 0 eh1]

The setting values and their corresponding output are
listed below.
:Motor speed (scale: £10V/(double rated speed))
:Generated torque (scale: £10V/max.torque)
:Speed command (scale: £10V/(double rated speed))
: Effective load ratio (scale: £10V/+300%)
:Pulse command frequency (scale: +10V/500kpps)
:Current command (scale: £10V/max.current command)
:DC Bus voltage (scale: £10V/400V)
:Pulse command error(scale: £10V/10000pulse)

Example:

If the PC14 is set as 0000h and the current speed of motor is forward rotation 3000 rpm, a +5V
signal would be measured on CN1-30 and LG. On the other hand, a -5V signal would be detected if the
speed of motor is reverse rotation -3000 rpm. 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.

. Settin i . Initial
Name Abbr. | Sign 9 Description Unit
range value
. -999 | Used to set the offset voltage of the
Analog monitor chl offset MO1 | PC28 . mv 0
~999 | analog monitor chl output.
. -999 | Used to set the offset voltage of the
Analog monitor ch2 offset MO2 | PC29 . mv 0
~999 | analog monitor ch2 output.
Here is an example.
YVoltage[V]

++10V

actual output 0.5V
v

zero level expected

-10V

GVL {

bias voltage

It assumes that the motor speed is O 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.
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lOutput 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.

. Settin . . Initial
Name Abbr. | Sign 9 Description Unit
range value
Analog monitor chl output 0 | Set the output proportion of analog
. MoG1 | PC30 . % 100
proportion ~100 | monitor chl.
Analog monitor ch2 output 0 | Set the output proportion of analog
. MoG2 | PC31 . % 100
proportion ~100 | monitor ch2.

If the current rotation

The equation is:

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.

Monitor output = monitoring value x (monitor scale) + MOG
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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) to

prevent from load falling.

€ MBR enables/disables electromagnetic contactor to release/lock the motor shaft.

€ The coil of electromagnetic brake is without polarity.
€ Do notuse CN1_48(+24Vdd) to drive the electromagnetic brake.
€ If users control the electromagnetic brake without MBR, refer to the operation sequence.
The operation sequence of electromagnetic brake is plotted below.

SON
(Dlinput)

Motor speed

0 rpm

MEBR

(DO output)

100ms

Wiring diagram of electromagnetic brake(MBR DO applied)

Servo driver

DOX

Magnetic contactor

MBR
(PC16)

—il o oy L ]
Ensure the polarity of
diode or it would damage
the driver.
Specification of electromagnetic brake
SMA series
Motor type
LO10B | LO20B | LO40B | LO75B | MO50B | 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
FrictionTg (N-m)| 0.3 1.3 2.4 8.5 45
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7. Parameters

7.1.Parameter definition

SDA servo drive, its parameters are classified into the basic parameters, gain values, filters, expansion
parameters and I/O parameters. When an advance adjustment is required, change the parameter PA42
setting to make the expansion parameters write-enabled.
Here are some notes for reading of parameter manual.

1. Parameter classification

There is a parameter list which is classified due to the functions for user to consult conveniently.
Refer to section 7.3 for more details.
2. Special symbol of parameter sign

(%) denotes the setting is valid by power off once and power on again. The PAO1 is an example.
(m) denotes the setting is vanished once power off. The PC37 is an example.
(a) denotes the invalid change as the Servo ON activated. The PAQ7 is another example.
There are 2 ways to make Servo ON disabled.
(1) Turn off the SON signal of DI.
(2)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 PA][])

Used to perform the position control. Please set this parameter group.

Gain, filter (No PB[][])

Used to perform the manual-gain tuning. Please set this parameter group.

Expansion (No PC[][))

As speed or torque control is required, please set this parameter group.

I/0 settings (No PD[][])

Used to change the states of I/O signal. Please set this parameter group.

The control mode is described as follows.

Mode Sign Description
Position control Pt Drive runs motor to reach the goal according to the external commands which
(terminal input) are received through the CN1 and are in the form of pulse trains.
% Position control Pr Drive runs motor to reach the goal according to the inner commands which are
€ |(inner register) from inner 8 registers that could be switched by DI signals.
Q@
2 Drive runs motor to attain the target speed. The command type which is an
n [Speed control S . . .
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 control T .
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/Tis switched mutually via the LOP signal of DI.
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7.2.Parameter list

The parameters of Shihlin servo drive could be classify into 4 groups. PA group is basic for control
mode option, auto-tuning, etc. PB group is for gain and filter functions. PC group is related to
speed/torque control and analog signal and communication functions. PD group is for I/O parameters
which enables users to set parameters for DI and DO. The following table is helpful for users to consult.

(1)Basic parameters
NO Abbr. Name \Ilr;ilt:jﬂ Unit Bt Cogtrrol mSode T
PAO1(x) | STY Control mode option 1000h - Ol O |1 O] 0O
PAO2(a) | ATUM Gain tuning mode option 0002h - O]l O | O
PAO3 ATUL Auto-tuning response level setting 0005h - O]l O | O
PAO4 HMOV | Home moving option 0000h - O
PAO5 TL1 Inner torque limit 1 100 % O]l O |1 O] 0O
PAO6 CMX Electronic gear numerator 1 - OO
PAO7(a) | CDV Electronic gear denominator 1 - OO
PAO8 HSPD1 | Home moving high speed option 1 1000 rpm O
PAO9 HSPD2 | Home moving high speed option 2 50 rpm O
PA10 HOF1 Home moving revolution offset 0 rev O
PA11 HOF2 Home moving pulse offset 0| pulse O
PA12 INP In-position range 100 | Pulse OO
PA13(x) | PLSS Command pulse option 0000h - O
PA14(%) | ENR Encoder output pulses 10000 | puserrev | O | O | O | O
PA15 PO1H Revolution of inner position command 1 0 rev O
PA16 PO1L Pulse of inner position command 1 0| pulse O
PA17 PO2H Revolution of inner position command 2 0 rev O
PA18 PO2L Pulse of inner position command 2 0| pulse O
PA19 PO3H Revolution of inner position command 3 0 rev O
PA20 PO3L Pulse of inner position command 3 0| pulse O
PA21 PO4H Revolution of inner position command 4 0 rev O
PA22 PO4L Pulse of inner position command 4 0| pulse O
PA23 PO5H Revolution of inner position command 5 0 rev O
PA24 PO5L Pulse of inner position command 5 0| pulse O
PA25 PO6H Revolution of inner position command 6 0 rev O
PA26 PO6L Pulse of inner position command 6 0| pulse O
PA27 PO7H Revolution of inner position command 7 0 rev O
PA28 PO7L Pulse of inner position command 7 0| pulse O
PA29 PO8H Revolution of inner position command 8 0 rev O
PA30 POS8L Pulse of inner position command 8 0| pulse O
PA31 POV1 Moving speed of inner position command 1 1000 rpm O
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PA32 POV2 Moving speed of inner position command 2 1000 rem O
PA33 POV3 Moving speed of inner position command 3 1000 rem O
PA34 POV4 | Moving speed of inner position command 4 1000 rpm O
PA35 POV5 | Moving speed of inner position command 5 1000 rpm O
PA36 POV6 | Moving speed of inner position command 6 1000 rpm O
PA37 POV7 Moving speed of inner position command 7 1000 rpm O
PA38 POV8 | Moving speed of inner position command 8 1000 rpm O
PA39(x) | POL Motor rotary direction option 0000h - Ol O |1 O] 0O
PA40(a) | SPW Special parameter write-enable 0000h - Ol O |1 O] 0O
PA42(%) | BLK Parameter write-inhibit 0000h - O]l O | O] 0O
PA43 OVPE Output of position error excess 3000 | 10putse | O | O
(2)Gain, filter parameters

NO Abbr. Name \Ilr;ilt:jﬂ Unit Bt Cogtrrol mSode T
PB0O1 NHF1 Machine resonance suppression filter 1 1000 Hz O]l OO ]| 0O
PB02 NHD1 Machine resonance suppression attenuation 1 0 dB O]l OO ]| 0O
PBO03 NLP Resonance suppression low-pass filter 0| 01ImS | OO | OO
PB04 PST Position command filter time constant 3 mS OO
PBO05 FFC Position feed-forward gain 0 % OO
PB06 GD1 The ratio of load inertia to motor shaft 10 | 0.itime | O | O | O
PBO7 PG1 Position loop gain 35 rad/s OO
PB08 VG1 Speed loop gain 817 rad/s O]l O | O
PB09 VIC Speed integral gain 48 mS O]l O | O
PB10 VFG Speed feed-forward gain 0 | 0.0001 O
PB11(x) | CDP Gain switch condition 0000h - O]l O | O
PB12 CDS Gain switch condition value 10 | depends | O | O | O
PB13 CDT Gain switch time constant 1 mS O]l O | O
PB14 GD2 The ratio 2 of load inertia to motor shaft 70| 0.1time | O | O | O
PB15 PG2 Position loop gain change ratio 100 % O 10
PB16 VG2 Speed loop gain change ratio 100 % OO0 |0
PB17 VIC2 Speed integral gain change ratio 100 % OO0 |0
PB18 SFLT Speed low-pass filter smooth time constant 0 mS OO
PB19 TQC Torque command filter time constant 0 mS O
PB20 SJT Speed feedback filter time constant 0| 01ImS | OO | OO
PB21 NHF2 Machine resonance suppression filter 2 1000 Hz O]l OO ]| 0O
PB22 NHD2 Machine resonance suppression attenuation 2 0 dB O]l O 10O ]| 0O
PB23(x) | MVS Micro-vibration suppression option 0000h - O 10
PB24 VDC Speed differential compensation 980 - O]l O | O
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(3)Expansion parameters

NO Abbr. Name Initial Unit Control mode
value Pt |Pr| S| T
PCO1 STA Acceleration time constant 200 mS O]l O | O
PC02 STB Deceleration time constant 200 mS O]l O | O
PCO03 STC S-pattern acc./dec. time constant 0 mS O]l O | O
PC04 JOG JOG speed command 300 rpm OO | O | O
PCO05 SC1 Inner speed command/limit 1 100 rpm OO
PCO06 SC2 Inner speed command/limit 2 500 rpm O 1| O
PCO07 SC3 Inner speed command/limit 3 1000 rem O 1| O
PCO08 SC4 Inner speed command/limit 4 200 rpm O 1| O
PC09 SC5 Inner speed command/limit 5 300 rpm OO
PC10 SC6 Inner speed command/limit 6 500 rem O 1| O
PC11 SC7 Inner speed command/limit 7 800 rem O 1| O
PC12(a) | VCM Output speed of maximum analog command 3000 rem O 10
PC13(a) | TLC Torque generated of maximum analog command 100 % OO | O | O
PC14 MOD Analog monitor output 0100h - OO | O | O
PC15(%) | SVZR | Speed analog zero voltage acknowledged range 10 mV O 10
PC16 MBR Electromagnetic brake output delay time 100 mS OO | O | O
PC17 ZSP Zero speed acknowledged range 50 rpm OO | O | O
PC18(x) | COP1 | Stop option and power interruption restart option | 0010h - Ol 0|00
PC19(x) | COP2 Alarm history clear option 0000h - OO | O | O
PC20(x) | SNO Communication device number 1 - OO | O | O
PC21(x) | CMS Communication mode option 0010h - OO | O | O
PC22(x) | BPS Communication protocol option 0010h - O1lO | O | O
PC23 SIC Communication time-out process option 0 [ O1lO | O | O
PC24(x) | DMD Status display option 0000h - OO | O | O
PC25 TL2 Inner torque limit 2 100 % OO | O | O
PC26 VCO Speed analog command/limit offset 0 mV O 1| O
PC27 TLO Torque analog command/limit offset 0 mV OO
PC28 MO1 Analog monitor chl offset 0 mV OO | O | O
PC29 MO2 Analog monitor ch2 offset 0 mV OO | O | O
PC30 MOG1 | Analog monitor chl output proportion 100 % OO | O | O
PC31 MOG2 | Analog monitor ch2 output proportion 100 % OO | 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 OO
PC36 BRP Built-in brake resistor protection 300 ms O1lO | O | O
PC37m) | MCS Memory write-in protection 0 - O1lO | O | O
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(4)I/O setting parameters

NO Abbr. Name Initial Unit Control mode
value Pt |Pr| S| T
PDO1(x) | DIAL1 Digital input signal auto-ON option 1 0000h - OO O
PD02(x) | DI1 Digital input 1 option 0001h - OO 1O ]| 0O
PDO3(x) | DI2 Digital input 2 option 0007h - OlO 1O ]| 0O
PD04(x) | DI3 Digital input 3 option 0009h - OO |lO ]| 0O
PDO5(x) | DI4 Digital input 4 option 000Ah - OO |lO ]| 0O
PDO06(x) | DI5 Digital input 5 option 0002h - OO |lO ]| 0O
PDO7(x) | DI6 Digital input 6 option 0006h - OO |lO ]| 0O
PDO08(x) | DI7 Digital input 7 option 0012h - OO |lO ]| 0O
PD0O9(x) | DI8 Digital input 8 option 0011h - OO 1O ]| 0O
PD10(x) | DO1 Digital output 1 option 0003h - OO |1O ]| 0O
PD11(x) | DO2 Digital output 2 option 0008h - OO |lO ]| O
PD12(x) | DO3 Digital output 3 option 0007h - OO 1O ]| 0O
PD13(x) | DO4 Digital output 4 option 0005h - OO |lO ]| O
PD14(x) | DO5 Digital output 5 option 0001h - OO 10O | 0O
PD15(x) | DIF Digital input filter time option 0002h - OO 1O ]| 0O
PD16(x) | IOS Digital input on/off state control option 0000h - OO 1O ]| 0O
PD17(x) | DOP1 | LSP/LSN triggered stop option 0000h - OO0 |0
PD18(x) | DOP2 | CR signal clear option 0000h - O | O
PD19(x) | DOP3 | Alarm code output option 0000h - OO 1O ]| 0O
PD20(x) | DOP4 | Alarm reset triggered process 0000h - OO
PD21(x) | DIA2 Digital input signal auto-ON option 2 0000h - OO |1O ]| 0O
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Some parameter categories which are helpful to operate varied control mode are listed below.

Torque control related parameters

NO Abbr. Name \Iglt:il Unit Bt Cogtrrol mSode T
PAO1(%) | STY Control mode option 1000h - ORNONNORNG,
PAO5 TL1 Inner torque limit 1 100 % Ol10]0 |0
PCO05 SC1 Inner speed command/limit 1 100 rpm OO
PCO06 SC2 Inner speed command/limit 2 500 rpm OO
PCO07 SC3 Inner speed command/limit 3 1000 rpm O 1| O
PCO08 SC4 Inner speed command/limit 4 200 rpm OO
PC09 SC5 Inner speed command/limit 5 300 rpm O 1| O
PC10 SC6 Inner speed command/limit 6 500 rpm OO
PCi11 SC7 Inner speed command/limit 7 800 rpm O 1| O
PC12(a) | VCM Output speed of maximum analog command 3000 rpm O 10
PC13(a) | TLC Torque generated of maximum analog command 100 % O]l O |1 O] 0O
PC25 TL2 Inner torque limit 2 100 % O]l O |1 O] 0O
PC26 VCO Speed analog command/limit offset 0 mV OO
PC27 TLO Torque analog command/limit offset 0 mV O 1| O
PC35(%) | VCL VC input voltage limit 0 mV O 1| O

Speed control related parameters

NO Abbr. Name \I/r:iilt:il Unit Bt Cogtrrol mSode T
PAO1(x) | STY Control mode option 1000h - O]l O | O] 0O
PAO5 TL1 Inner torque limit 1 100 % Ol OO0
PA14(%) | ENR Encoder output pulses 10000 | puserrev | O | O | O | O
PB18 SFLT Speed low-pass filter smooth time constant 0 mS O 1| O
PCO05 SC1 Inner speed command/limit 1 100 rpm OO
PCO06 SC2 Inner speed command/limit 2 500 rpm O 1|1 O
PCO07 SC3 Inner speed command/limit 3 1000 rpm O 1|1 O
PCO08 SC4 Inner speed command/limit 4 200 rpm O 1| O
PC09 SC5 Inner speed command/limit 5 300 rpm OO
PC10 SC6 Inner speed command/limit 6 500 rpm OO
PCi11 SC7 Inner speed command/limit 7 800 rpm O 1| O
PC12(a) | VCM Output speed of maximum analog command 3000 rpm O 10
PC25 TL2 Inner torque limit 2 100 % O]l O |1 O] 0O
PC26 VCO Speed analog command/limit offset 0 mV OO
PC35 VCL VC input voltage limit 0 mV OO
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Position control related parameters

NO Abbr. Name \I/r:iilt:il Unit Bt Cogtrrol mSode T
PAO1(%) | STY Control mode option 1000h - ORNORNG;
PAO4 HMOV | Home moving option 0000h - O
PAO5 TL1 Inner torque limit 1 100 % O]l O | O
PAO6 CMX Electronic gear numerator 1 - OO
PAO7(a) | CDV Electronic gear denominator 1 - OO
PA13(x) | PLSS Command pulse option 0000h - O
PA14(%) | ENR Encoder output pulses 10000 | putserrev | O | O | O
PA15 PO1H Revolution of inner position command 1 0 rev O
PA16 PO1L Pulse of inner position command 1 0| pulse O
PA17 PO2H Revolution of inner position command 2 0 rev O
PA18 PO2L Pulse of inner position command 2 0| pulse O
PA19 PO3H Revolution of inner position command 3 0 rev O
PA20 PO3L Pulse of inner position command 3 0| pulse O
PA21 PO4H Revolution of inner position command 4 0 rev O
PA22 PO4L Pulse of inner position command 4 0| pulse O
PA23 PO5H Revolution of inner position command 5 0 rev O
PA24 PO5L Pulse of inner position command 5 0| pulse O
PA25 PO6H Revolution of inner position command 6 0 rev O
PA26 PO6L Pulse of inner position command 6 0| pulse O
PA27 PO7H Revolution of inner position command 7 0 rev O
PA28 PO7L Pulse of inner position command 7 0| pulse O
PA29 PO8H Revolution of inner position command 8 0 rev O
PA30 PO8L Pulse of inner position command 8 0| pulse O
PA31 POV1 Moving speed of inner position command 1 1000 rpm O
PA32 POV2 Moving speed of inner position command 2 1000 rpm O
PA33 POV3 Moving speed of inner position command 3 1000 rpm O
PA34 POV4 | Moving speed of inner position command 4 1000 rpm O
PA35 POV5 | Moving speed of inner position command 5 1000 rpm O
PA36 POV6 | Moving speed of inner position command 6 1000 rpm O
PA37 POV7 Moving speed of inner position command 7 1000 rpm O
PA38 POV8 | Moving speed of inner position command 8 1000 rpm O
PA39(x) | POL Motor rotary direction option 0000h - O]l O | O
PA43 OVPE Output of position error excess 3000 | 10putse | O | O
PC25 TL2 Inner torque limit 2 100 % O]l O | O
PC32 CMX2 Electronic gear numerator 2 1 - OO
PC33 CMX3 Electronic gear numerator 3 1 - OO
PC34 CMX4 Electronic gear numerator 4 1 - OO
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Smoothing filter and resonance suppression related parameters

NO Abbr. Name \Iglt:il Unit Bt Cogtrrol mSode T
PB0O1 NHF1 Machine resonance suppression filter 1 1000 Hz O]l O | O] 0O
PB02 NHD1 Machine resonance suppression attenuation 1 0 dB O]l O | O] 0O
PBO03 NLP Resonance suppression low-pass filter 0] 0ImS | OO | OO
PB04 PST Position command filter time constant 3 mS OO
PB19 TQC Torque command filter time constant 0 mS O
PB20 SJT Speed feedback filter time constant 0] 0ImS | OO | OO
PB21 NHF2 Machine resonance suppression filter 2 1000 Hz Ol O |1 O] 0O
PB22 NHD2 Machine resonance suppression attenuation 2 0 dB Ol O |1 O] 0O
PB23(x) | MVS Micro-vibration suppression option 0000h - O 10
PCO1 STA Acceleration time constant 200 mS O]l O 10O
PCO02 STB Deceleration time constant 200 mS O]l O 10O
PCO03 STC S-pattern acc./dec. time constant 0 mS O]l O 10O
PD17(x) | DOP1 | LSP/LSN triggered stop option 0000h - ORNONNO)

Control gain and gain switch related parameters

NO Abbr. Name \I/r:iilt:il Unit Bt Cogtrrol mSode T
PAO2(a) | ATUM Gain tuning mode option 0002h - O]l O | O
PAO3 ATUL Auto-tuning response level setting 0005h - O]l O | O
PBO05 FFC Position feed-forward gain 0| 00001 | OO
PBO7 PG1 Position loop gain 35| rad/s OO
PB08 VG1 Speed loop gain 817 | rad/s O]l O | O
PB09 VIC Speed integral gain 48 mS O]l O | O
PB10 VFG Speed feed-forward gain 0 | 0.0001 O
PB11(x) | CDP Gain switch condition 0000h - O]l O | O
PB12 CDS Gain switch condition value 10| depends | O | O | O
PB13 CDT Gain switch time constant 1 mS O]l O | O
PB14 GD2 The ratio 2 of load inertia to motor shaft 70| 0.1time | O | O | O
PB15 PG2 Position loop gain change ratio 100 % O]l O | O
PB16 VG2 Speed loop gain change ratio 100 % OO0 |0
PB17 VIC2 Speed integral gain change ratio 100 % OO0 |0
PB24 VDC Speed differential compensation 980 - O]l O | O
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Digital I/O settings related parameters

NO Abbr. Name \Iglt:il Unit Bt Cogtrrol mSode T
PA12 INP In-position range 100 | Pulse OO
PC16 MBR Electromagnetic brake output delay time 100 mS O]l OO ]| 0O
PC17 ZSP Zero speed acknowledged range 50 rpm Ol O | O] 0O
PDO1(x) | DIAL Digital input signal auto-ON option 1 0000h - OO0 |0
PD02(x) | DI1 Digital input 1 option(CN1-14) 0001h - OO0 |0
PDO03(x) | DI2 Digital input 2 option(CN1-15) 000Dh - OO0 1|0
PDO4(x) | DI3 Digital input 3 option(CN1-16) 0003h - OO 10O 10O
PDO5(x) | DI4 Digital input 4 option(CN1-17) 0004h - OO0 |0
PDO06(x) | DI5 Digital input 5 option(CN1-18) 0002h - OO0 |0
PDO7(x) | DI6 Digital input 6 option(CN1-19) 000Fh - OO 10O 10O
PDO08(x) | DI7 Digital input 7 option(CN1-20) 0012h - OO0 |0
PD09(x) | DI8 Digital input 8 option(CN1-21) 0011h - OO0 1|0
PD10(x) | DO1 Digital output 1 option(CN1-41) 0003h - OO 10O 10O
PD11(x) | DO2 Digital output 2 option(CN1-42) 0008h - OO 10O 1|0
PD12(x) | DO3 Digital output 3 option(CN1-43) 0007h - OO0 |0
PD13(x) | DO4 Digital output 4 option(CN1-44) 0005h - OO 10O 10O
PD14(x) | DO5 Digital output 5 option(CN1-45) 0001h - OO 1O | O
PD15(x) | DIF Digital input filter time option 0002h - O]l O |1 O] 0O
PD16(x) | I0S Digital input on/off state control option 0000h - O]l O | O] 0O
PD17(x) | DOP1 LSP/LSN triggered stop option 0000h - OO | O
PD18(x) | DOP2 CR signal clear option 0000h - OO
PD19(x) | DOP3 Alarm code output option 0000h - O]l O | O] 0O
PD20(x) | DOP4 Alarm reset triggered process 0000h - O]l O |1 O] 0O
PD21(x) | DIA2 Digital input signal auto-ON option 2 0000h - Ol O |1 O] 0O

Communication related parameters

NO Abbr. Name \I/r:iilt:il Unit Bt Cogtrrol mSode T
PC20(x) | SNO Communication device number 1 - O]l O |1 O] 0O
PC21(x) | CMS Communication mode option 0010h - Ol O | O] 0O
PC22(x) | BPS Communication protocol option 0010h - Ol O |1 O] 0O
PC23 SIC Communication time-out process option 0 S Ol O 10O ]| 0O
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Monitor and status display related parameters

NO Abbr. Name \Iglt:il Unit Bt Cogtrrol mSode T
PC14 MOD Analog monitor output 0100h - Ol O |1 O] 0O
PC24(x) | DMD Status display option 0000h - Ol O | O] 0O
PC28 MO1 Analog monitor chl offset 0 mV Ol O |1 O] 0O
PC29 MO2 Analog monitor ch2 offset 0 mV Ol O |1 O] 0O
PC30 MOG1 | Analog monitor chl output proportion 100 % O]l O |1 O] 0O
PC31 MOG2 | Analog monitor ch2 output proportion 100 % O]l O |1 O] 0O

Other functions related parameters

NO Abbr. Name \I/r:iilt:il Unit Bt Cogtrrol mSode T
PA40(a) | SPW Special parameter write-enable 0000h - O]l O |1 O] 0O
PA42(%) | BLK Parameter write-inhibit 0000h - O]l O |1 O] 0O
PB06 GD1 The ratio of load inertia to motor shaft 10| 0.1time | O | O | O
PB14 GD2 The ratio 2 of load inertia to motor shaft 70| 0.1time | O | O | O
PC18(x) | COP1 | Stop option and power interruption restart option | 0010h - O]l]O O |0
PC19(x) | COP2 Alarm history clear option 0000h - O]l O |1 O] 0O
PC36 BRP Built-in brake resistor protection 300 ms O]l O | O] 0O
PC37m) | MCS Memory write-in protection 0 - Ol O | O] 0O
PD20(x) | DOP4 Alarm reset triggered process 0000h - Ol O | O] 0O
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7.3.Parameter details list

Control | Setting
No | Abbr. Function description Unit
mode range
PAO1l | STY | 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
y :position command select
0:external input Pt,Pr | 0000h i
1:inner register(absolute type) S,T | ~1125h
2:inner register(incremental type)
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.
PAO2 | ATUM | Gain tuning mode option:
[0Jofo[x]
X:gain tuning mode option
0: manual-gain tuning(P! control) Pt,Pr 0000h
1: manual-gain tuning(P! control + interference compensator) IS ~0004h i
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)
PAO3 | ATUL | Auto-tuning response level setting:
olofofx]
x:response level setting
Response level Rigidity Response frequency
1 5Hz
2 10 Hz
3 low 15 Hz
4 20 Hz Pt,Pr 0001h
5 30 Hz -
6 40 Hz S,T | ~000Fh
; middle ‘?g :i
9 85 Hz
A 100 Hz
B 130 Hz
c . 160 Hz
D high 200 Hz
E 250 Hz
F 300 Hz
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) o Control |Setting )
No | Abbr. Function description Unit
mode | range
PAO4 | HMOV | Home moving option
X origin detector and rotation option
0:ORGP detector in CCW rotation
1:ORGP detector in CW rotation
2:Encoder Z pulse detector in CCW rotation
3:Encoder Z pulse detector in CW rotation
y:origin attained shortcut moving option
0:motor turns back to last Z pulse to attain
1:motor goes ahead to next Z pulse to attain br 0000h|
2:origin recognized right away ~2123h
z:origin recognized completion option
0:motor decelerates to stop then return to the mechanism origin
1:motor decelerates to stop
u:trigger option
0:home moving function disabled
1:automatically executes after power on
2:SHOM signal as the trigger source
PAO5 | TL1 | Innertorque 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 *PAO5
TL signal is used to select PAO5 or analog TLA as limit value.
TL1 signal enables the PC25 to compare with PAO5S or TLA.
If the TL1 and SG are open-circuit, the valid torque limit is:
TL-SG The valid torque limit
open-circuit PAO5
short-circuit | If TLA < PAOS, limit value=TLA PLPr | 0000h
If TLA > PAOS5, limit value=PA05 S | ~0003h
If the TL1 and SG are short-circuit, the valid torque limit is:
TL-SG The valid torque limit
open-circuit | If PC25 < PAQ5, limit value=PC25
If PC25 > PAO5, limit value=PA05
short-circuit | If PC25 < TLA, limit value=PC25
If PC25 > TLA, limit value=TLA
PAO6 | cmx | Electronic gear numerator
See section 6.4.4 for more details. 1
Pt,Pr -
~32767
PAO7 | cpv | Electronic gear denominator
The improper setting could lead to unexpected fast rotation so
make sure to set them in the state of SERVO OFF. 1
The proper range setting is: Pt,Pr -
~32767

1 CMX
<

50 CDV

(electronic gear ratio)<200
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No

Abbr.

Function description

Control

mode

Setting

range

Unit

PAO8

HSPD1

Home moving high speed option 1
As home moving action is triggered, motor runs at the PA08
speed to search the origin. See section 13.2 for more details.

Pr

~2000

rpm

PAO9

HSPD2

Home moving high speed option 2

As the origin is acknowledged, motor would keep running or
turns back at the PA0O9 speed to search the Z phase pulse. See
section 13.2 for more details.

Pr

~500

rpm

PA10

HOF1

Home moving revolution offset

If this value is not zero, the origin would be acknowledged after
two conditions satisfied: 1. ORGP or Z pulse attained. 2. PA10
offset value attained.

Pr

-30000
~+30000

rev

PA11

HOF2

Home moving pulse offset

If PA10 and PA1l are not zero, The total offset pulses are :
(HOF1 x 10000) + HOF2 pulses

After ORGP or Z phase pulse attained, this offset value should

be attained then the origin would be acknowledged.

Pr

-30000
~+30000

rev

PA12

INP

In-position range
To define the permissible pulse error range of position pulse
commands. As positioning operation done, the INP signal of
DO would output.

Pt,Pr

~10000

pulse

PA13

PLSS

Setting value of Control mode option:
lofz[y]x]

X pulse-train format select
0:forward/reverse rotation pulse train
1:pulse train + sign
2:A/B phase pulse train

y:acknowledged logic
0: positive logic
1:negative logic

z:permissible pulse frequency option
0:500kpps or less
1:200kpps or less

Here is an example.

Pulse format Forward ‘ Reverse

A REREREN
" (I

To see section 6.4.1 for more details.

=0 x=0

Pt

0000h
~0112h
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) o Control | Setting )
No |Abbr. Function description Unit
mode range
PAl14 | ENR | 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 actually output is 1/4 times greater than the
preset number of pulses. The maximum output frequency is
500kpps. (after multiplication by 4). Use this parameter within
this range.
For output pulse setting
Set " JOOIO " (initial value) in parameter PA39.
Set the number of pulses per servo motor revolution. Pt,Pr pulse/rev
At the setting of 1024, for example, the actually output pulses S,T ~10000
per motor revolution is 1024,
For output division ratio setting
Set " 1000 " in parameter PA39.
Set the output division ratio(PA14) per motor revolution.
Resolution per motor revolution
Output pulses = p
PA14 setting value
At the setting of 2, for example, the actually output pulses per
motor revolution is (10000/2)=5000.
PA15 | PO1H | Revolution of inner position command 1
There are 8 sets of inner register position command. Every set
is composed of revolution and pulse. As PA15 and PA16 are Pr -30000 rev
applied, for example, the total pulses of inner position ~+30000
command is:
(PA15 x 10000) + PA16 pulses
PA16 | PO1L | Pulse of inner position command 1 -9999
Pr pulse
~+9999
PA17 | PO2H | Revolution of inner position command 2 . -30000 o
~+30000
PA18 | PO2L | Pulse of inner position command 2 -9999
Pr pulse
~+9999
PA19 | PO3H | Revolution of inner position command 3 . 30000 o
~+30000
PA20 | PO3L | Pulse of inner position command 3 .
Pr 9999 ulse
~+9999| P
PA21 | PO4H | Revolution of inner position command 4 . 30000 o
~+30000
PA22 | PO4L | Pulse of inner position command 4 .
9999
Pr ~4+9999 pulse
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) o Control | Setting )
No |Abbr. Function description Unit
mode range
PA23 | PO5H | Revolution of inner position command 5
Pr ~300001 .,
~+30000
PA24 | PO5L | Pulse of inner position command 5
Pr 99991 ise
~+9999| P
PA25 | PO6H | Revolution of inner position command 6
Pr ~300001 .,
~+30000
PA26 | PO6L | Pulse of inner position command 6
Pr 99991 ise
~+9999| P
PA27 | PO7H | Revolution of inner position command 7
Pr ~300001 .,
~+30000
PA28 | PO7L | Pulse of inner position command 7
Pr 99991 ise
~+9999| P
PA29 | PO8H | Revolution of inner position command 8
Pr ~300001 o,
~+30000
PA30 | PO8L | Pulse of inner position command 8
Pr 99991 ise
~+9999| P
PA31 | POV1 | Moving speed of inner position command 1
There are 8 sets of inner register position command. Every set Pr 1 rom
has its speed command to approach the goal position. ~3000| P
PA32 | POV2 | Moving speed of inner position command 2 1
Pr ~3000 rom
PA33 | POV3 | Moving speed of inner position command 3 1
Pr ~3000 rom
PA34 | POV4 | Moving speed of inner position command 4 1
Pr ~3000 rom
PA35 | POV5 | Moving speed of inner position command 5 1
Pr ~3000 rom
PA36 | POV6 | Moving speed of inner position command 6 1
Pr ~3000 rom
PA37 | POV7 | Moving speed of inner position command 7 1
Pr ~3000 rom
PA38 | POV8 | Moving speed of inner position command 8 1
Pr ~3000 rom
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) o Control | Setting )
No |Abbr. Function description Unit
mode range
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.
lofz]y]x]
x:input pulse-train and motor rotary direction option
« motor rotary direction
forward pulse-train input reverse pulse-train input
0 CCwW CW
1 CW CCw
y:motor rotary direction and encoder pulse output option Pr, Pt 0000h
_ _ ST | ~oum1h|
y motor CCW rotation motor CW rotation
A-phase f l f T A-phase f l f T
0
B-phase f f T B-phase T f f
A-phase f l f T A-phase f l f T
1
B-phase T f f B-phase f f T
z:encoder output option
0:output pulse
1:output division ratio
PA40 | SPW | Special parameter write-enable
As this parameter is set as 0088h, the drive would take 2 | p; pt 0000h
seconds to recover factory-set. This change is valid by power ST ~00FFh }
off once and power on again. '
PA42 | BLK | Parameter read/write inhibit option
PA42 Parameter group
PACIO PBOO pPCcOO pPDOO
0000h R/W enable
R/W enable
0001h R/W enable
0002h | R/W enable RW inhibi R/W inhibit Pt,Pr 0000h
inhibit - -
0003h RAW inhibit ST | ~0006h
0004h R enable
W inhibit
0005h | R enable s
0006h | W inhibit(*) R/W inhibit
(*) PA42 is excepted, it is write-able.
PA43 | OVPE | Output of position error excess
When the position error is over this PA43 setting value, servo 0
drive would output the alarm of position error excess.(ALO8) Pt,Pr 39767 10 pulse
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Control | Setting
No |Abbr. Function description Unit
mode range
PBO1 | NHF1 | Machine resonance suppression filter 1
To set a specific frequency which the control gain is decreased Pt,Pr 50
to suppress the mechanism resonance. ST ~1000 Hz
See section 6.3.6 for more details.
PB02 | NHD1 | Machine resonance suppression attenuation 1
To set the attenuation at the frequency of PBO1 setting. Pt,Pr 0l 4B
The setting of “0” value denotes the disabled of this notch filter. ST ~32
PB03 | NLP | Resonance suppression low-pass filter Pt Pr 0
To set low-pass filter time constant to suppress resonance. S',T ~10000 0.1mS
PB04 | PST | Position command filter time constant
Used to smooth the running of motor in position control mode. Pt,Pr 0 s
See section 6.4.3 for more details. ~20000
PB0O5 | FFC | Position feed-forward gain
To reduce the position error and position settling time, but if the 0
value is set too large, a sudden acceleration or deceleration Pt,Pr ~20000 0.0001
may cause overshoots.
PB06 | GD1 | The ratio of load inertia to motor shaft (load inertia ratio) Pt Pr 0 _
See section 5.3.3 for more details. S ~1200| 0-1time
PBO7 | PG1 | Position loop gain
Used to decide response level of position loop. Increasing PG1 4
improves traceability, but a too high value makes overshooting Pt,Pr ~1024 rad/s
or vibration occurred. When auto-gain tuning mode is applied,
PBO7 would be set according to the result of inertia estimation.
PBO8 | VG1 | Speed loop gain
Increasing VG1 improves traceability to a speed command but Pt Pr 40
a too high value will make machine resonance. S _a00g| "ads
When auto-gain tuning mode is applied, PB08 would be set
according to the result of gain tuning.
PB09 | VIC | Speed integral gain Pt Pr 1
The PBO09 is used to eliminate stationary deviation against a S ~1000 mS
command.
PB10 | VFG | Speed feed-forward gain
To set the proper gain would reduce the tracking time of speed Pt,Pr 0
command. Also, a too big value would cause overshoots during S ~20000 0.0001
the sudden acceleration/deceleration command.
PB11 | CDP G n
X
x:changing condition
0:Invalid
1:Gain switched as the CDP signal of DI is ON Pt,Pr 0000h -
2:Position command frequency >= CDS(PB12) setting S ~0004h
3:Position command pulse error >= CDS(PB12) setting
4:Motor speed >= CDS(PB12) setting
See section 6.3.7 for more details.
PB12 | cDS | Gain switch condition value Pt Pr 0
The unit of CDS value is varied(kpps,pulse,rpm) according to the| ' depends
. S ~60000
settings of CDP.
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) o Control | Setting )
No |Abbr. Function description Unit
mode range
PB13 | c¢DT | Gain switch time constant
Used to smooth the motor running at gain switching moment to Pt,Pr 0 s
suppress vibration if the gain difference is large. S ~1000
PB14 | GD2 | The ratio 2 of load inertia to motor shaft
Set the demand ratio of load inertia to motor shaft after Pt,Pr 0 _
switching. This value is valid as gain switch function preformed. S ~1200 0.1time
PB15 | PG2 | Position loop gain change ratio
The gain values would be changed as: 10
gain after switched = (PG1 or VG1 or VIC) x PB15(%) Pt,Pr 00| %
These changes are valid only if auto-gain tuning disabled.
PB16 | VG2 | Speed loop gain change ratio
Pt,Pr 10 %
S ~200
PB17 | VIC2 | Speed integral gain change ratio Pt Pr 10 o
S ~200| °
PB18 | SFLT | 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.
100%k ——— Original Speed command
U e S Smoothed speed command 0
63% ST ~1000 mS
== t
SFLT
The required time to catch the command is 5-time of SELT.
PB19 | TQC | Torque command filter time constant
Larger value would make the response slow down obviously. If i
is set as zero, this function is disabled.
Torque|
63%
0
T ~s000| MS

|
|
|
|
|
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
|
|
|
|
|
|
|
I
t

TQC

The required time to catch the command is 5-time of TQC.
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Control | Setting
No |Abbr. Function description Unit
mode range
PB20 | SJIT | Speed feedback filter time constant
Used to set the filter time constant of motor speed feedback. Pt,Pr 0 0.1ms
ST ~1000|
PB21 | NHF2 | Machine resonance suppression filter 2
The secondary option of notch filter frequency to suppress the Pt,Pr 50
mechanism resonance. ST ~1000 Hz
See section 6.3.6 for more details.
PB22 | NHD2 | Machine resonance suppression 2
The secondary option of notch filter attenuation. Pt,Pr 0
dB
ST ~32
PB23 | MVS Muppression option
X
x:option Pt Pr 0000h i
0:default ' ~0002h
1:micro-vibration suppression enabled
2:micro-vibration suppression disabled
PB24 | VDC | Speed differential compensation
Pt,Pr 0
S ~1000|
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) o Control | Setting )
No |Abbr. Function description Unit
mode range
PCO01 | STA | Acceleration time constant
This parameter is the time spent for the motor from O rpm to the Pr 0
rated speed and it is defined as “acceleration time constant”. ST ~20000 mS
See section 6.3.3 for more details. '
PC02 | STB | Deceleration time constant
The time spent for the motor to decelerate from the rated speed Pr 0
to O rpm is called “deceleration time constant”. ST ~20000 mS
PC03 | STC | S-pattern acceleration/deceleration time constant
The S-pattern acceleration/deceleration function is to employ a Pr 0
three-step curve of acceleration or deceleration moving to ST ~10000 mS
soothe the vibration during starting or stopping the motor. '
PC04 | JOG | JOG speed command
As JOG mode applied, this PC04 is used as speed command. Pt.Pr 0
See section 4.5.3 for more details. S'T ~4500| ™M
PCO5 | SC1 | Inner speed command/limit 1
For speed control, PCO5 is used as inner speed command 1. 4500
For torque control, PCO5 is the speed limit and directionless. ST ~+4500| 'PM
PC06 | SC2 | Inner speed command/limit 2
For speed control, PC06 is used as inner speed command 2. ST -4500
For torque control, PCO6 is the speed limit and directionless. ’ ~+4500| PM
PCO7 | SC3 | Inner speed command/limit 3
For speed control, PCO7 is used as inner speed command 3. ST -4500
For torque control, PCO7 is the speed limit and directionless. ’ ~+4500| PM
PC08 | SC4 | Inner speed command/limit 4
For speed control, PC08 is used as inner speed command 4. ST -4500
For torque control, PCO08 is the speed limit and directionless. ’ ~+4500| PM
PC09 | SC5 | Inner speed command/limit 5
For speed control, PC09 is used as inner speed command 5. ST -4500
For torque control, PCO09 is the speed limit and directionless. ’ ~+4500| PM
PC10 | SC6 | Inner speed command/limit 6
For speed control, PC10 is used as inner speed command 6. ST -4500
For torque control, PC10 is the speed limit and directionless. ’ ~+4500| PM
PC11 | SC7 | Inner speed command/limit 7
For speed control, PC11 is used as inner speed command 7. ST -4500
For torque control, PC11 is the speed limit and directionless. ’ ~+4500| PM
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) o Control | Setting )
No |Abbr. Function description Unit
mode | range
pPc12 | vcm | Output speed of maximum analog command
This value decides the output speed while the maximum
permissible voltage is applied. 0
i S
output speed = applied voltage olfospeed command x PC12 ~30000
See section 6.3.2 for more details. rpm
When torque mode is applied, this parameter would become
speed limit as the maximum permissible voltage applied.
... applied voltage of torque command 0
speed limit = 0 x PC12 T ~30000
See section 6.2.5 for more details.
Pc13 | TLC | Torque generated of maximum analog command 0
See section 6.2.1 for more details. ST %
~2000
PC14 | MoD | Analog monitor output
There are 2 channels of analog monitor provided for users to Pt,Pr 0000h i
check the required signals, see section 6.6.2 for more details. ST ~0707h
PC15 | sSvzRr | Speed analog zero voltage acknowledged range
Treat the applied voltage which is less than PC15 as zero ST 0 v
speed command. ~1000
Pci6 | MBR | Electromagnetic brake output delay time
The parameter PC16 could be used to decide the delay time of Pt Pr 0
the SON signal off to the MBR signal activated. ' mS
. . ST ~1000
See section 6.6.3 for more details.
pPc17 | zsp | Zero speed acknowledged range
As motor feedback speed is less than the setting value of Pt Pr 0
PC17, the servo drive would treat it as zero speed and the ZSP ' rpm
ST ~10000
of DO would be outputted.
Pc18 | copi | Stop option and power interruption restart option
The voltage level drop would cause drive to alarm and stop.
Auto-restart function could be applied by the setting of PC18.
olo[y[x] |
x:O L)_(i):]/\\/gr"gterruptmn restart option PLPr 0000h _
o ST ~0011h
1:valid
y:motor stop option
0:stops instantaneously
1:decelerates to stop
PC19 | cCOP2 | Alarm history clear option
[ofofo[x]
x=0:does not clear PtL,Pr 0000h .
ST ~0001h

x=1:to clear the histories after power off once and restart
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No

Abbr.

Function description

Control

mode

Setting

range

Unit

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.

Pt,Pr
S,T

~32

PC21

CMS

Communication mode option

(ofofy[x]

x:mode option
0:RS-232C

1:RS-485

y:communication reply delay time
0:reply within 1 mS
1:reply after 1 mS

Pt,Pr
S,T

0000h
~0011h

PC22

BPS

Communication protocol option
See section 8.2 for more details.

Pt,Pr
S,T

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.

Pt,Pr
S,T

~60

PC24

DMD

Status display option
[0y [x]
x:display option after power on
:Motor feedback pulse
:Motor feedback revolution
: Cumulative pulses of command
: Cumulative turns of command
: Accumulative pulses error
: Command pulse frequency
: Motor speed
: Speed analog command/limit voltage
: Speed input command/limit
: Torque analog command/limit voltage
: Torque input command/limit
: Effective load ratio
: Peak load ratio
: DC bus voltage
: The ratio of load inertia to motor shaft
: Instantaneous torque

MTMUOUOT@>OO~NODTONWNRO

y:assigned display after power on
0:display option according varied control modes
1:display option according the x-digit of PC24

Control mode Initial display after power on

position motor feedback pulse

position/speed |motor feedback pulses/motor speed

speed motor speed

speed/torque |motor speed / torque analog command

torque torque analog command

torque/position |torque analog command/motor feedback pulse

Pt,Pr
ST

0000h
~001Fh
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Control | Setting
No |Abbr. Function description Unit
mode | range
PC25 | TL2 | Inner torque limit 2
Refer to description of PA05. Pt,Pr o |,
ST ~100 %
PC26 | VCO | Speed analog command/limit offset
Used to “compensate " the analog offset for a zero command.
Speed analog command(VC) is corrected for speed control. ST -8000|
Speed analog limit(VLA) is corrected for torque control mode. ' ~+8000
Refer to section 4.5.5 for more details.
PC27 | TLO | Torque analog command/limit offset
Used to “compensate " the analog offset for a zero command.
Torque analog command(TC) is corrected for torque control ST -8000|
mode. Torque output analog limit(TLA) is corrected for speed ' ~+8000
control mode. Refer to section 4.5.5 for more details.
PC28 | MO1 | Analog monitor chl offset Pt,Pr -999
See section 6.6.2 for more details. S,T ~+999 mV
PC29 | MO2 | Analog monitor ch2 offset
See section 6.6.2 for more details PLPY -999 mV
e ' ST ~+999
PC30 |MOGL1| Analog monitor chl output proportion
Used to set output ratio of monitor signal to be viewed. PLPY 0 %
X . ST ~100
See section 6.6.2 for more details.
PC31 |MOG2| Analog monitor ch2 output proportion Pt,Pr 0 y
S,T ~100|
PC32 | CMX2 | Electronic gear numerator 2 1
Refer to the description of PAO6. Pt,Pr ~32767 )
PC33 | CMX3 | Electronic gear numerator 3 1
PLPIr | _3p767| -
PC34 | CMX4 | Electronic gear numerator 4 1
PLPI | _32767| -
PC35 | VCL | VC inputvoltage limit
Used to limit the range of speed analog command(VC). “0”
denotes no limit. A 5000 setting of PC35 as an example: even ST 0 my
the actual analog command is 10V, the drive would recognize ' ~20000
that the maximum input voltage is only 5V.
PC36 | BRP | Built-in brake resistor protection
When the active time of brake resistor exceeds this PC36 value,
AL.04 would be occurred. If PC36 is set to 0, the protection is
invalid. Refer to section 10.2 for alarm troubleshooting. Pt,Pr 0 ms
(2) If the ALO4 is occurred frequently, please refer to Section 10.2. ST ~2000
(2) If external brake resistor is applied, please refer to section 14.2
to set the PC36 value with a chosen brake resistor capacity.
PC37 | MCS | Memory write-in protection
"0" means that parameter settings can be written into EEPROM.
"1" means that the settings will not be written into EEPROM. Once Pt.Pr 0
the drive is power off, the parameter modification will be vaporized. ST ~1 -

It can prevent EEPROM damaged due to frequently operation. The
PC37 will recovered to "0" after power on.
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) o Control | Setting )
No |Abbr. Function description Unit
mode | range
PDO1 | DIAL1 | Digital input signal auto-ON option 1
x:SON open/short option
0:controlled by external actual wiring
1:SON-SG is short-circuit without actual wiring
y:LSP open/short option
0:controlled by external actual wiring
X A - Pt,Pr 0000h
1:LSP-SG is short-circuit without actual wiring ST ~1111n -
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
PD0O2 | DI1 Digital input 1 option
The 8 DI input pins of CN1 are programmable. The preset pin Pt,Pr 0000h
functions are different corresponding to varied control modes. ST ~001Fh }
See section 3.3.2 for more details.
PD0O3 | DI2 Digital input 2 option Pt Pr 0000h
S,T | ~001Fh|
PD04 | DI3 Digital input 3 option Pt Pr 0000h
S,T | ~001Fh|
PDO5 | DI4 Digital input 4 option Pt Pr 0000h
S,T | ~001Fh|
PD0O6 | DI5 Digital input 5 option Pt Pr 0000h
S,T | ~001Fh|
PDO7 | DI6 Digital input 6 option Pt Pr 0000h
S,T | ~001Fh| =
PD0O8 | DI7 Digital input 7 option Pt Pr 0000h
ST | ~001Fh|
PD09 | DI8 Digital input 8 option Pt Pr 0000h
S,T | ~001Fh|
PD10 | DO1 | Digital output 1 option
The 5 DO output pins of CN1 are programmable. The preset Pt Pr 0000h
pin functions are different corresponding to varied control S'T ~000Fh -
modes. See section 3.3.2 for more details. '
PD11 | DO2 | Digital output 2 option Pt,Pr 0000h
S,T | ~000Fh|
PD12 | DO3 | Digital output 3 option Pt,Pr 0000h
S,T | ~000Fh|
PD13 | DO4 | Digital output 4 option Pt,Pr 0000h
S,T | ~000Fh|
PD14 | DO5 | Digital output 5 option Pt,Pr 0000h
S,T | ~000Fh|
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No

Abbr.

Function description

Control

mode

Setting

range

Unit

PD15

DIF

Digital input filter time option
(0Jofo]x]

x:filter time constant
0:invalid
1:2mS
2:4mS
3:6mS

Pt,Pr
ST

0000h
~0003h

PD16

I0S

Digital input on/off state control option
[ofofofx]

X state control option
0:controlled by external input signals
1: controlled by communication software

Pt,Pr
ST

0000h
~0001h

PD17

DOP1

LSP/LSN triggered stop option
X
X:motor stop option
0:stops immediately
1:decelerates to stop according to PC02,PC03

Pt,Pr

0000h
~0001h

PD18

DOP2

CR signal clear option
As CR signal is activated, the deference between position
pulses and motor feedback pulses would be cleared.

[ofofo[x]
x:clear option

0:CR rising edge trigger

1: keeps clearing while CR=1

2:As CR is triggered, the motor would decelerate to stop. The
remainder of pulse commands would be neglected. If
CTRG signal triggered, the present commands would be
executed. Here is the process chart.

Clear remainder

CTRG

|
|
|
|
CR T
|
|
|
|
|

Moving distance

Pt,Pr

0000h
~0002h

PD19

DOP3

Alarm code output option

0(0|0|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

Pt,Pr
ST

0000h
~001Fh
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) o Control | Setting )
No |Abbr. Function description Unit
mode | range
PD20 | DOP4 | Alarm reset triggered process
[ofofo[x]
X:clear option Pt,Pr 0000h
0:PWM signal off(If the motor is running, it would coast to ST | ~001Fh }
stop. If the motor is shaft-lock, it would become rotatable.)
L:invalid
PD21 | DIA2 | Digital input signal auto-ON option 2
[ 0]y [x]
x:TL open/short option
0:controlled by external actual wiring Pt,Pr 0000h i
1:TL-SG is short-circuit without actual wiring S,T ~0011h

y:SP1 open/short option
0:controlled by external actual wiring
1:SP1-SG is short-circuit without actual wiring
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Digital input(DI) function definition

Sign Setting Functions/Applications description
Value

SON 0x01 As this signal is on, the servo drive is ready to be operated.

RES 0x02 As particular alarm occurred, this signal recover from an abnormal status.

PC 0x03 This signal could switch proportion-integral speed control to proportion one.

TL 0x04 This signal could switch torque limit from inner limit 1 to external analog limit.

TL1 0x05 Turn TL1-SG on to make inner torque limit 2 valid.

SP1 0x06 Speed command/limit option 1.

SP2 0x07 Speed command/limit option 2.

SP3 0x08 Speed command/limit option 3.

ST1/RS? 0X09 In speed control mode, dri_ve wi_II rotate ‘:‘forward’,’, when the si_gnal acti_vated.
In torque control mode, drive will rotate “reverse” when the signal activated.

ST2/RS1 OXOA In speed control mode, dri_ve wi_II rotate reverse’,” when the si_gnal actiyated.
In torque control mode, drive will rotate “ forward” when the signal activated.

ORGP 0XOB In_p_osition control_ with inn_er 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 Ox0E Electronic gear numerator option 2

CR OxOF Used to clear the position command pulse errors on its rising edge.

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.

LSP 0x18 Limit of forward rotation route

LSN 0x19 Limit of reverse rotation route
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Digital output(DO) function definition

: Setting : o -
Sign Functions/Applications description
Value
RD 0x01 As the drive is ready to be operated, RD-SG would become conductive.
ALM 0X02 ALM-SG is isolated as power off or protection activated to cut off the main circuit.
Without alarm occurring, ALM-SG would turn on after power on 1 second latter.
INP/SA 0x03 In position mode, INP-SG is conductive as position errors is under permissible range.
In speed mode, SA-SG is conductive as the motor speed has nearly attained.
HOME 0x04 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 limit. TLC-SG is off when SON signal is turned off.
TLC/VLC 0x05
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 PA01 as [0100[0. MBR
MBR 0x06 : -
is off as the power is turned off or any alarm occurred.
WNG-SG is conductive as any warning occurred. Without warning occurring,
WNG 0x07 WNG-SG is isolated.
ZSP 0x08 When motor speed is under the preset of zero speed, ZSP-SG keeps conductive.
CMDOK 0x09 CMDOK-SG is conductive as the inner position command is completed or stopped.
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8. Communication functions

8.1.Communication interface and wiring

The 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) Ouitline:
One device applied.

Servo driver Controller such as PC or NB

(2) Wiring diagram:

| (*2) Max. permissible length is 15m. i (1)
D-sub 9 pins ™ *CN3 connector
connector ! St G
T A A e A e A A r'.\ dale
TXD 3 ) |

s 6 RXD

4 GND

RXD 2 —

L4 7 TXD
b B g L L 5 GND
RTS 7
CTS g8 ||
DSR 6 [
DTR 4 |

(*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.
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RS-485
(1) Outline:

Up to 32 devices of servo drives from stations 1 to 32 could be operated on the same bus.
Servo driver S

o driver Servo driver

Controller such as PC or NB

RS-485/RS-232C
Converter
(2) Wiring diagram:
| (*1) Max. permissible length is 100m. |
o *)
I
: Driver 1 Driver 2 : Driver 32
! CN3 CN3 | CN3
|
: 3 |Rs485_A 3 |Rs485 A 3 |Rs485_A
I
|
: 2 |RS485 B 2 |[RS485 B 2 |RS485 B
I
RS485 |
Qutput unit !
RS485_A b
RS485 B 11

(*1) Suitable for the environment with less noise interference. If communication transmission speed is
higher than 38400bps, use the wires shorter than 15m.

Recommendation: To connect ground terminal of RS-485/RS-232 converter and GND(pin4,pin5) of
CN3 could reduce communication failure if necessary.

USB
(1) Outline:
Use the standard Mini-USB cable to perform.

Controller such as PC or NB

Servo driver

e —
Sirfelien Edeetrie
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8.2.Relevant parameters of communication

As RS-232C/RS-485 communication is performed, the related settings are described below.
(1) Communication device number(PC20)

) Setting o
Name Abbr. | Sign Description
range
Communication device number | SNO | PC20 1| If two drives occupy the same device number,
~32 | the communication could not be performed.

(2) Mode option(PC21)
X
0:RS-232C

1:RS-485
(3) Communication reply time delay(PC21)

ofylo]
0:replay within 1mS
1:replay after 1ImS

(4) Communication protocol option(PC22)

X

0:7 databit, No parity, 2 stop bit (Modbus, ASCII Mode)
1:7 databit, Even parity, 1 stop bit (Modbus, ASCII Mode)
2:7 databit, Odd parity, 1 stop bit (Modbus, ASCII Mode)
3:8 databit, No parity, 2 stop bit (Modbus, ASCII Mode)
4:8 databit, Even parity, 1 stop bit (Modbus, ASCII Mode)
5:8 databit, Odd parity, 1 stop bit (Modbus, ASCII Mode)
6: 8 databit, No parity, 2 stop bit (Modbus, RTU Mode)
7:8 databit, Even parity, 1 stop bit (Modbus, RTU Mode)
8:8 databit, Odd parity, 1 stop bit (Modbus, RTU Mode)

(5) Baud rate(PC22)

0: 4800 bps
1: 9600 bps
2: 19200 bps
3: 38400 bps
4: 57600 bps
5:115200 bps

SR~ OTES

As USB communication function is applied, it would work only to set the proper device number.
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8.3.Modbus protocol

When communication between a computer and several drives is going to be performed, every
drive should has 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 interchange) mode and RTU (Remote Terminal Unit)
mode, users could change the mode by setting the PC22 value.

A. ASCIl mode
(a) Coding signification

A 8-bit data(a byte) is expressed with 2 ASCII character. For example, 75h is expressed with ASCII
code “37h” and ASCII code “35h”.The ASCII codes ‘0’ to ‘9’ and ‘A’ to ‘F’ are listed below.

Character ‘0 ‘1 2’ ‘3 ‘4 ‘5’ ‘6’ 7
ASCII code 30h 31lh 32h 33h 34h 35h 36h 37h
Character ‘8’ ‘9’ ‘A ‘B’ ‘C’ ‘D’ ‘E’ ‘F’
ASCII code 38h 39h 41h 42h 43h 44h 45h 46h

(b) frame signification
11-bit frame(suitable for 8-bit data length)

: Start Odd | Stop
PC22=0005 °°| 0 |1 | 2 |3 |4 |5 |6 |7 .l o801
i :-7 8- bit data length 4#
b————— 11-bit frame length

o Start E St
PC22=0004 °5"| 0 | 1 | 2 |3 |4 |5 |6 |7 |00 | 8E1

| & &bit datalength ——————

b\ 11-bit frame length

Pc22=0003 (8% o | 1 |2 | 3 |4 |5 |6 | 7 |3%P|SP|8N2

| e————— B-bit datalength ———

11- bit frame length

10-bit frame(suitable for 7-bit data length)

: Start Odd
Pc22=0002 (S5 o | 1 |2 |3 |4 |5 |6 |24 s 701

le————— 7-bit datalength ———— i
1

.~ 40-bit frame length ——

o Start E s
PC22=00001 |"L°| 0 |1 | 2 | 3 | 4|5 | 6 || or|7E1

«—— 7-bit datalength ———— i

T 10- bit frame length ————

PCc22=0000 (33 o | 1 | 2 | 3 | 4| 5| 6 |SP|5P|7N2

{ = 7-bit datalength —————— |
| 1
o———  10- bit frame length ——M——
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(c) Data packet structure

Byte sign Name Description
STX Start code “:"(ASCII code 3Ah)
ADR Device number 1 byte is composed of 2 ASCII code bytes.
CMD Command code 1 byte is composed of 2 ASCII code bytes.
DATA(n-1)
The length of n words is equal to the one of 2n bytes.(n<=29)
......... Data code
So, there are 4n ASCII code bytes.
DATA(0)
LRC LRC check value 1 byte is composed of 2 ASCII code bytes.
Endl End code 1 “CR"(ASCII code 0Dh)
End0 End code 0 “LF"( ASCII code 0Ah)
Communication data formats are described below.
STX
“:7” character
ADR

The address code is from 1 to 32. For example, the expression of number 18(hexadecimal 12h) is
divided into “1” and “2” in ASCII code. The address code 18 is expressed as 31h and 32h.

CMD and DATA

The DATA are varied according to different Command codes. To read 2 words which start address is
0100h from device number 1 as an example is described below.

Command code: 03h, read data

Command(host): Response(slave):

STX : STX
lol KOI

ADR ADR
lll lll
lol KOI

CMD CMD
l31 l31
o byte length 0

elen
lll y g l41
start address
lol KOI
< ‘0 content of s
g ‘0’ < address 0100h ‘0’
<
lol D l21
word length
lol lll
2’ content of 2
‘P address 0101h o
LRC

l91 lll
Endl 0Dh ‘c

LRC
EndO 0Ah 2’
End1 0Dh
End0 OAh
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Command code: 06h, write data
To write “100”(0064h) into the drive which device number is 17 and start address is 0150h.

Command(host): Response(slave):
STX : STX
lll lll
ADR ADR
lll lll
lol lol
CMD CMD
l61 l61
lol lol
lll lll
start address = start address =
E 101 E 101
a) ‘0’ a) ‘0
written data 0 written data 0
(word) ‘6’ (word) ‘6’
l41 l41
l31 l31
LRC LRC
l41 l41
End1l 0ODh End1l 0ODh
EndO OAh EndO OAh

LRC calculation:

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 an case to describe the rule.

:..111'.__‘- . . .
ADR ks Calculation of LRC detection value:
i 1.To compute the sum of ADR code to last data code.
SO
CMD 0 11h+06h+C1h+2Ah+00h+64h=166h
6 2.1f the sum is byte-overflow, neglect the overflow part.
£Ch 166h=66h
T 3.Compute the 2's complement.
start address s 100h-66h=9Ah
£ 4."9Ah" is the LRC detection value.
< LA
<
&)
data written 0
(word) F'6™
"-,‘..l. 4‘1"..:
‘9,
LRC
tAl

End1,EndO (data packet ended):
Use “ODh” and “OAh” to denote the end of communication data packet.
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B. RTU mode
(a) Coding signification

Data are expressed in hexadecimal characters. For example, “168” is expressed as A8h, “99” is
expressed as 63h.

(b) Data packet structure

Byte sign Name Description
Start - To keep an idle more than 6mS
ADR Device number 1 byte
CMD Command code 1 byte

DATA(n-1)

......... Data code n words is equal to 2n bytes.(n<=29)

DATA(0)

CRC_L CRC value low byte | Low byte of CRC check code
CRC_H CRC value high byte | High byte of CRC check code
End - To keep an idle more than 6mS
Start

To keep an idle more than 6mS.

ADR

The address code is from 1 to 32. For example, number “17” is expressed as 11h.

CMD and DATA

The DATA are varied according to different Command codes.
Command code: 03h, read data

For example, to read 2 words which start address is 0200h from device number 1 is described below.

Command(host): Response(slave):
ADR 01h ADR 01h
CMD 03h CMD 03h
02h byte length 04h
start address

'i: oon content of 00h
g 00h E address 0200h B1h

word length a
02h content of 1Fh
CRC_L C5h address 0201h 40h
CRC_H B3h CRC_L A3h
CRC_H D4h
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Command code: 06h, write data
For example, to write “100”(0064H) into the drive which device number 1 and start address 0200h.

Command(host): Response(slave):

ADR 01lh ADR 01lh
CMD 06h CMD 06h
02h 02h

start address start address
< 00h < 00h

' '

a 00h a 00h

written data written data
64h 64h
CRC_L 89h CRC_L 89h
CRC_H 99h CRC_H 99h

CRC 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 AOO1h.
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
start address
< 01h
'
o 00h
written data
02h
CRC L 94h
CRC H 37h

End:
To keep an idle more than 6mS.
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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)

{
int j;
unsigned int reg_crc=0xFFFF;
while( length--)
{
reg_crc"= *datat+;
for (j=0; j<8; j++)
{
if( reg_crc & 0x01 ) /*LSB(bit 0) = 1%/
reg_crc = (reg_crc >> 1)"0xA001,
else
reg_crc = (reg_crc>>1);
}
}
return reg_crc;
}
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(c) Command code and exception code

The Command code and exception code of Shihlin servo drive are described below.

Command code Description
03h read data
06h write data

Command code 03h denotes data reading, the maximum permissible length is 29 words.
Command code 06h denotes data writing, a word length writing.
Command code 08h denotes the diagnostic mode which could check if communication normal or not.

When the communication is performed between a host and the servo drives, wrong commands or
wrong address or over-range would cause the exception response with particular format.

Exception code

(ECP) Description
01h Command code error
02h Parameter address error
03h 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.
Exception code 03h denotes the over-range parameter setting request.

If the received data are wrong, the drive would send back the command code which is the original one

added to 80h.

(a)ASCIl mode

(b)RTU mode

STX “ ADR 01h
‘o CMD 86h
ADR
1 ECP 02h
‘8’ CRC_L C3h
CMD
‘6’ CRC_H Alh
lol
ECP
l21
l71
LRC
l71
End1l CR
EndO LF
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C. Time-out process

After the PC has transmitted the request and 1000mS took, if there still was no response replied
from the servo drive, the PC would retransmit the request again. Time-out would occur if the drive does
not answer after the PC has performed the above operation three times.

= 1000ms = 1000ms = 1000ms  Time-out
] 4 3
Controller/PC | 3. =4 3
(Host) @ & &
Servo driver
(Slave)

D. Retry process

When a communication fault occurs between the PC and drives, the response data from the drive
is a exception code. In this case, the PC retransmits the same request which caused the last fault. A

communication error would occur if the above operation is repeated and results in the error three
consecutive times.

- e = Communication error
Controller/PC | ® 2
(Host) 2 B 3
i v o
fa] o o]
Servo driver = ; = E < 2
(Slave) 2 |5 Z = Z |5
e o e 4]
=) =] =
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8.4.Communication parameter write-in and read-out

(1)Status monitor (read only)

Address Content Data length

0000h Motor feedback pulse (absolute value ) [pulse] 1 word

0001h Motor feedback revolution (absolute value) [rev] 1 word

0002h Cumulative pulses of command [pulse] 1 word

0003h Cumulative revolutions of command [rev] 1 word

0004h Accumulative pulses error [pulse] 1 word

0005h Command pulse frequency [kHz] 1 word

0006h Motor speed [rpm] 1 word

0007h Speed analog command voltage [V] 1 word

0008h Speed command [rpm] 1 word

0009h Torque analog command voltage [V] 1 word

000Ah Torque command [N-m] 1 word

000Bh Effective load ratio [%] 1 word

000Ch Peak load ratio [%] 1 word

000Dh DC bus voltage [V] 1 word

000Eh The ratio of load inertia to motor shaft [times] 1 word

000Fh Instantaneous torque [%] 1 word

(2)Digital 1O monitor (read only)
(a) 10 pin status
Address Content Data length

0203h The ON/OFF status of DI and DO. The pin location is as follows. 1 word
bit No. b0 b1 b2 b3 b4 b5 b6 b7
pin No. CN1 14 | CN1.15 | CN1 16 | CN1 17 | CN1.18 | CN1.19 | CN1.20 | CN1 21

Signal name Di1 DI2 DI3 Di4 DI5 Di6 DI7 DI8
bit No. b8 b9 b10 b1l b12 b13 b14 b15
pin No. CN1.22 | CN1.23 | CN1 41 | CN1 42 | CN1.43 | CN1. 44 | CN1 45 | CN1 46
Signal name LSP LSN DO1 DO2 DO3 DO4 DO5 ALM
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(b) 10 pin function

Address Content Data length
~8§8§'E To display the pin function programmed of DI and DO. 1 word
Address : 0x0204
bit No. b0 bl b2 b3 b4 b5 b6 b7 b8 b9 | bl0 | b1l | b12 | b13 | b14 | bl5
pin No CN1_42(DO2) CN1_43(DO3) CN1_44(DO4) CN1_45(DO5)
Function 00h to 09h(*) 00h to 09h 00h to 09h 00h to 09h
Address : 0x0205
bit No. b0 bl b2 b3 b4 b5 b6 b7 b8 b9 | bl0 | b1l | b12 | b13 | b14 | bl5
pin No CN1_20(DI7) CN1_21(DI8) CN1_41(DO1)
Function 00 to 17h(**) 00h to 17h 00h to 09h
Address : 0x0206
bit No. b0 bl b2 b3 b4 b5 b6 b7 b8 b9 | b10 | b1l | b12 | b13 | b14 | bl5
pin No CN1_17(Dl4) CN1_18(DI5) CN1_19(DI6)
Function 00h to 17h 00h to 17h 00h to 17h
Address : 0x0207
bit No. b0 bl b2 b3 b4 b5 b6 b7 b8 b9 | b10 | b1l | b12 | b13 | b14 | bl5
pin No CN1_14(DI1) CN1_15(DI2) CN1_16(DI3)
Function 00h to 17h 00h to 17h 00h to 17h
(*),(**) : Refer to section 3.3.2 for more details.
(c)Current control mode
Address Content Data length
To display current control mode of servo drive.
0: Pt mode(external pulse-train command)
0208h 1: Pr mode(inner register command in absolute type) 1 word
2: Pr mode(inner register command in incremental type)
3: S mode
4: T mode
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(3)Alarm information (read only)

Address Content Data length
0100h Current alarm. 1 word
0101h The last alarm. 1 word
0102h The 2nd alarm in the past. 1 word
0103h The 3rd alarm in the past. 1 word
0104h The 4th alarm in the past. 1 word
0105h The 5th alarm in the past. 1 word
0106h The 6th alarm in the past. 1 word

(4) Alarm clear (readable and writable)
Address Content Data length
0130h Clear CL_Jrrent alarm if “1LEA5h” is vv_rltte_n into this fe\ddress. 1 word
Transmit current alarm code back if this address is read.
0131h Clear all alarm histories if “1EA5h” written data is address. 1 word
Transmit last alarm back if this address is read.
(5) Parameter write-in and read-out (readable and writable)
Address Content Data length
Parameter group:
PAL: 45 parameters which address 0300h to 032Ch.(*1)
0300h ) 1 word
~0395h | PBOO 30 parameters which address 032Dh to 034Ah.(*2) ~ 29 words
PCO[: 45 parameters which address 034Bh to 0377h.(*3)
PDO[:30 parameters which address 0378h to 0395h.(*4)
(*1): PA41,PA44,PAA5 are preserved parameters.
(*2): PB25~PB30 are preserved parameters.
(*3): PC37~PB45 are preserved parameters.
(*4): PD22~PB30 are preserved parameters.
(6) Factory-set recovery (readable and writable)
Address Content Data length
All parameters would be recover factory-set as 1 second latter after
0621h “1EAS5h” being written. 1 word

To read this address, the result of “1” means the recovery is

processing. “0” means the completion of recovery.

148




(7) Dl contact control (readable and writable)
Step 1: Select DI contact control option(write-in 0001h)

Address Content Data length
0387h 0: according to actual mput §tate 1 word
1: controlled by communication command
Step 2: Write-in command to control ON/OFF state of each DI pin
Address Content Data length
Use bit value to control DI contact. Details are described below.
0201h Bit value 0 denotes OFF state. 1 word
Bit value 1 denotes ON state.
bit No. bO | b1 | b2 | b3 | b4 | b5 | b6 | b7 | b8 | b9 preserved
Dlsignal | DI1 | DI2 | DI3 | DI4 | DI5 | DI6 | DI7 | DI8 | LSP | LSN bit value must be “0”

Note: 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 “0900h” 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 “0900h”.

Address Content Data length
osooh | L0fz[ylx] 1 word
x=0 Servo OFF, x=1 Servo ON; zy:Alarm code
Step 2: To write-in 0002h at address “0901h” to perform this test.
Address Content Data length
0000h: To quit the test mode
0001h: Preserved
0901h 0002h: DO forced output 1 word
0003h: JOG test
0004h: Positioning test
Step 3: To write in test data at address “0202h” to enforce output.
Address Content Data length
0202h To control DO status by the written data. It is described as follows. 1 word
bit No. b0 bl b2 b3 b4 b5 preserved
Dl signal | DO1 | DO2 | DO3 | DO4 | DO5 | ALM bit value must be “0”

Step 4: To quit this mode by 0000h written at “0901h” address.
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(9)JOG test (readable and writable)

Step 1: To check the drive without alarm occurred nor Servo ON activated.

Step 2: To write-in 0003h at address “0901h” to perform this mode.

Step 3: To set acceleration/deceleration time constant of JOG test(suitable for positioning test).

Address Content Data length
0902h AccgIeratlon/deceleratlon time constant [mS] 1 word
Setting range: 0~20000
Step 4: JOG speed command(suitable for positioning test)
Address Content Data length
0903h JOQ speed command [rpm] 1 word
Setting range: 0~6000
Step 5: JOG Forward/Reverse/Stop command
Address Content Data length
0: Written O to stop motor running.
0904h 1: Written 1 to make motor run forward rotation.(CCW) 1 word
2: Written 2 to make motor run reverse rotation.(CW)

Step 6: To quit this mode by 0000h written at address “0901h”.

(10) Positioning test (readable and writable)

Step 1: To check the drive without alarm occurred nor Servo ON activated.

Step 2: To write-in 0004h at address “0901h” to perform this positioning test.

Step 3: To set the acceleration/deceleration time constant of positioning test.

Step 4: To set speed command of positioning test.(Refer to JOG test mentioned above)
Step 5: To set the revolution of positioning test.

Address Content Data length
0905h RevF)Iutlon of positioning test [rev] 1 word
Setting range: 0~30000
Step 6: To set the pulse of positioning test.
Address Content Data length
0906h Puls-e of positioning test [pulse] 1 word
Setting range: 0~9999
Step 7: Positioning test Forward/Reverse/Stop command
Address Content Data length
0: Written 0 to pause/stop motor running.(twice pause command to
0904h stqp motor running) _ 1 word
1: Written 1 to make motor run forward rotation.(CCW)
2: Written 2 to make motor run reverse rotation.(CW)

Step 8: To quit this mode by 0000h written at address “0901h”.
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9. Inspection and Maintenance

9.1. 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.
Do not install the drive at location where closes to inflammable matters.
Ensure that oil, water, metallic particles or any foreign objects do not fall inside the drive. As
these would cause damage.
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 all wiring instructions and recommendations are followed, otherwise damage to
the drive and or motor may result.

L 2R 4

L 2R 2R 2R 2

9.2. Maintenance

Users should not disassemble the servo drive or motor as maintenance performing.

€ 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.

9.3. 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
Relay 100,000 times | end of its life at cumulative 100,000 switching times, which depends
on the power supply capacity.

Cooling fan 10.000~ The cooling fan bearings reach the end of their life in 10,000 to 30,000
9 30.000hrs hours. It should be replaced if noise is found during inspection.

Affected by ripple currents and deteriorates in characteristic. Its life

Aluminum capacitor 10 years greatly depends on ambient temperature and operating conditions.

The capacitor will reach the end of its life in 10 years of continuous
operation in normal air-conditioned environment.
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10. Troubleshooting

A CAUTION ®When any alarm has occurred, eliminate its cause, ensure safety, then reset the alarm,

and restart operation. Otherwise, injury may occur.

10.1. 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 10.2. When
parameter PD19 is set as [[J[O1, alarm codes could be output with the ON/OFF states of
DO1(CN1_41), DO2(CN1_42), DO5(CN1_45) terminals.

Alarm code Clear
e CN1 _41|CN1_42|CN1_45 Name OEE"ng Péﬁfian?irr?]n s?giil
screen.

ALO1 0 1 0 |Over voltage O

ALO2 0 0 1 |Low voltage @) O O

ALO3 0 1 1 Over current O

ALO4 0 1 0 Abnormal regeneration O O O

ALO5 1 0 0 |Overload 1 @) ©) ©)

ALO6 1 0 1 |Over speed @) O O

ALO7 1 0 1 Pulse command abnormal O O O

ALO8 1 0 1 Position error excessive O O O
g ALO9 0 0 0 |Communication abnormal O O O
< ALOA 0 0 0 |Communication time-out @) O O

ALOB 1 1 0 Encoder error 1 O

ALOC 1 1 0 Encoder error 2 O

ALOD 1 1 0 Fan error O

ALOE 0 0 0 IGBT overheat O

ALOF 0 0 0 Memory error O

AL10 0 0 0 |Overload 2 O

AL11 1 1 1 Motor mismatched O
.g AL12 Emergency stop Removing the cause would clear the
S |AL13 LSP/LSN activated warning automatically.

152



10.2.

ALO1 Over voltage

Alarm cause and remedy

Definition: Main circuit bus voltage has exceeded its maximum allowable value.

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.

ALO2 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.

ALO3 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, V and 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.
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AL0O4 Regenerative alarm

Definition: Regenerative energy suppression circuit faults.

Cause

Inspection

Remedy

Brake transistor fault.

Set PC36 to be 0 and re-power on,
if ALO4 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 AL04 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.

ALO5 Overload 1

Definition: Load exceeded overload protection characteristic of servo drive.

Cause

Inspection

Remedy

Operate the servo drive in heavy
duty continually.

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.

Check if acceleration/deceleration
time constant are proper.

Extend these setting values.

Encoder faulty.

As motor shaft is rotated slowly with
Servo OFF, the pulses feedback
should vary in proportion to rotary
angle. If the indication skips or
returns midway, it is faulty.

Contact agent for proper service.

ALO6 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.

154




ALO7 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.

ALO8 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.

ALO9 Communication abnormal

Definition: 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.

ALOA 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.

Communication cycle is longer than
parameter PC23 setting.

Check if PC23 setting is proper.

Set the PC23 correctly.

155




ALOB 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.

CNZ2 connector is loosen or
disconnected.

Check if CN2 connector is loosen or
disconnected.

Re-connect CN2 connector.

Encoder faulty

Check the encoder feedback pulses
continuity of motor while Servo OFF

Contact agent for proper service.

ALOC 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 then re-power on the drive.
If there is still no improvement, contact agent for proper service.

CNZ2 connector is loosen or
disconnected.

Check if CN2 connector is loosen or
disconnected.

Re-connect CN2 connector.

ALOD 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.

ALOE IGBT overheat

Definition: Main circuit device overheat or fault.

Cause

Inspection

Remedy

Operate the drive in over-rate duty
continuously.

Check if mechanism is overload or
motor current is huge.

Reduce load, or to use servo drive
and motor provide larger output.

Servo drive fault.

Check the output of servo drive.

Contact agent for proper service.

ALOF Memory error
Definition: EEPROM fault.

Cause

Inspection

Remedy

Data read-out/write-in abnormally.

To execute the parameter recovery
or power on reset and check if it still

null.

Contact agent for proper service.
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AL10 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 servo motor.

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.

AL11 Motor mismatch

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.

AL12 Emergency stop warning

Definition: 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.

AL13 Limit switch activated warning
Definition: The LSP or LSN signal of DI is activated.

Cause

Inspection

Remedy

LSP activated.

Check if the limit switch is activated.

LSN activated.

Release the activated cause of
limit switch.
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11. Specifications

11.1. Specifications of servo drives

SDA-O00O0OA2

010 020 040 050 075 100 150 200 350

SMA-OOOO
(matched motor)

LO10 L020 LO40 | MO50 | LO75 | M100 | M150 | M200 | M350

Motor power

100W | 200W | 400W | 500W | 750W | 1KW | 1.5KW | 2KW | 3.5KW

. 3¢ AC200~230V 50/60Hz or
% Voltage/Frequency 1 AC230V  50/60Hz 3¢ AC200~230V 50/60Hz
(oL
5 |Allowable voltage 3¢p AC200~230V AC:170 to 253VAC N
£ |Range 19 AC230V  AC: 207 to 253VAC 3¢ AC170~253V 50/60Hz
c
c
S Allowable frequency Maximum 5%
Range
g Voltage/Frequency 1 AC200~230V 50/60Hz
o
(oL
= Allowable voltage AC170 to 253VAC
3 |Range
G |Allowable frequency Maximum 5%
£ |Range
c
3 |Power consumption(W) 30

Control mode

3¢ full-wave rectification, IGBT-PWM control (SVPWM)

Dynamic brake

Built-in

Protection

Over current, over voltage, overload, fan failure protection, output short-circuit
protection, abnormal encoder protection, abnormal regeneration protection, low
voltage/power interruption protection, over speed protection, error excessive

Encoder type

2500ppr(10000 resolution) incremental type

Communication interface

RS232/RS485, USB (Modbus protocol)

Input pulse frequency

Max. 500Kpps(Line drive), Max. 200Kpps(Open collector)

Command pulse type

Pulse + Direction, A phase + B phase, CCW pulse + CW pulse

Command source

External pulse train input/Inner register

Command smoothing

Low-pass filter/Linear acceleration and deceleration pattern/S-pattern smoothing

Electronic gear ratio

Electronic gear ratio A/B-time A: 1~32767; B:1~32767
1/50 < A/B < 200

In-position range setting

0~+10000pulses

Position control mode

Position error excessive

+3 revolutions

Torque limit

Inner limit or torque analog limit (0~+10Vdc/Maximum torque)

Feed-forward function

Internal parameter setting: 0~200%
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SDA-CIO0OA2 010 020 040 050 075 100 150 200 350
SttDIDEIE L010 | LO20 | LO40 | MO50 | LO75 | M100 | M150 | M200 | M350
(matched motor)
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

[}

-é Command smoothing Low-pass filter/Linear acceleration and deceleration pattern/S-pattern smoothing

S |Speed analog input 0~+10Vdc/Rated speed (Input impedance: 10~12kQ)

§ Load change: 0~100% ; maximum £0.01%,

3 Speed change rate Power source change: +10%; maximum 0.01%,

g’.)_ Ambient temperature 0°C~55°C; Maximum = 0.5% (Speed analog command)
Torque limit Inner limit or torque analog limit (0~+10Vdc/Maximum torque)
Bandwidth Maximum 450Hz

2 |Command source Torque analog voltage input

o

£ |Command smoothing Low-pass filter

(¢}

5.— Torque analog input 0~+10Vdc/Max torque generated(Input impedance: 10~12kQ)

(@}

F |Speed limit Inner limit or speed analog limit (0O~+10Vdc/Maximum speed)

Servo ON, forward and reverse rotation limit switch, pulse error clearing, torque

I direction option, speed command option, position command option, forward and

2 |Digital input(DI) reverse rotation command, proportional control switched, torque limit switched,

fg abnormal alarm reset, emergency stop, control mode switching, electric gear

2 ratio options, gain switching

>

(@]

= Torque limit attain, speed limit attain, ready signal, zero speed attained, position

_E‘ Dl euir L i(eo) attained, speed attained, alarm signal, home moving completed

<

‘S |Analog input Speed analog command/limit, Torque analog command/limit,

a

Analog output

Command pulse frequency, pulse error, current command, DC bus voltage,
motor speed, generated torque

Cooling method(structure)

Nature air convention(IP20) Fan force-cooling(IP20)

operating |0°C~ 55°C(lIf it is above 45°C forced cooling would be required)
Temperature -
storage -20~65°C(non-freezing)
o o operating [90%RH or less (non-condensing)
E |humidity .
S storage 90%RH or less (non-condensing)
ué_j Installation site Indoor(no direct sunlight), no corrosive gas, no oil mist or dust, no flammable gas
Altitude Max.1000m (3280ft) or lower above sea level
Vibration Maximum 59m/s’
Weight(kg) 14 14 14 14 1.7 1.7 2.6 2.6 2.6
Reference dimension figure Page 158 Page 158 Page 159

Approval

IEC/EN 61800-5-1
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11.2. Dimensions of servo drives

SDA-010A2, SDA-020A2, SDA-040A2, SDA-050A2 (100W~500W)
unitfmm]

0000000 & Ba8a28seo |

puonned;: H{meﬂﬂ

CNPT

CNPZ

CWP3

M

*  Dimensions of the servo drive may be revised without prior notice.

SDA-075A2, SDA-100A2 (750W. 1KW)

CHPFT

CHPZ

168
160

il

ﬁFANEI‘Ej

*  Dimensions of the servo drive may be revised without prior notice.
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SDA-150A2, SDA-200A2, SDA-350A2 (1.5KW~3KW)

unitfmm]
0000400 IvanO0t_
0 0800008888 | RH ke
¢ | D0DD00BEE00 | el
b ®0) 195 ‘
060E0000000REDH060R %ﬁg

156
168

1| D0ooonasage
E I oaqnoionne
DIB0DI000 o5

*  Dimensions of the servo drive may be revised without prior notice.
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11.3. Specifications of low inertia motors SMA—LLOOOR30A series

SMA-LOOO (B) 010 (02240] (0210] 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) 18.29 19.69 46.08 47.21
Rated current (A) 0.93 1.32 2.44 4.8
Max. instantaneous current (A) 2.79 3.96 7.32 14.7
Rotor inertia J (x10™*kg.m?) 0.055 0.204 0.335 1.203
[ ] with electromagnetic brake [0.058] [0.224] [0.355] [1.245]
Torque constant Ky (N-m/A) 0.344 0.485 0.5205 0.490
Voltage constant Kg (mV/(r/min)) 39.97 54.53 56.6 56.25
Armature resistance R,(Ohm) 41.75 11.70 5.66 1.38
Armature inductance Ly(mH) 29.13 42.87 24 10.02
Mechanical constant (mS) 1.780 0.964 0.704 0.640
Electric constant (mS) 0.7 3.66 4.24 7.26
Insulation class F
Insulation resistance 100MQ,DC500V
Insulation strength AC1500V,60Hz,60sec
Encoder 2500ppr
Protection structure (IP) 65
t (Temperature operating 0-40¢C
g storage -15~70C
é Hurmidity operating 80%RH or less (non-condensing)
ué_j storage 90%RH or less (non-condensing)
Vibration grade (um) 15
Vibration capacity x,y direction: 49 m/ S?
Weight (kg) 0.55 1.01 1.46 2.89
[ ] with electromagnetic brake [0.75] [1.44] [1.89] [3.63]
Approval ‘c €W
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11.4. Specifications of medium inertia motors SMA—MOLLCICIR20A series

SMA-MOOO (B) 050 100 150 200 350
Capacity of power supply (kVA) 1.0 17 25 35 5.5
Rated output power (W) 0.5 1.0 15 2.0 35
Rated torque (N-m) 2.39 4.78 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) 3.0 5.8 8.5 10 16
Max. instantaneous current (A) 9.0 16.8 25.5 315 48
Rotor inertia J (x10™*kg.m?) 6.59 12.56 18.52 38.8 74.8
[ ] with electromagnetic brake [8.55] [14.54] [20.61] [49.2] [85.2]
Torque constant Ky (N-m/A) 0.912 0.941 0.948 1.141 1.175
Voltage constant Kg (mV/(r/min)) 95.34 98.48 99.32 119.49 123.18
Armature resistance R,(Ohm) 3.77 1.48 0.885 0.758 0.311
Armature inductance L,(mH) 19.2 9.12 5.79 8.17 3.99
Mechanical constant (mS) 2.988 2.094 1.824 2.262 1.690
Electric constant (mS) 5.091 6.179 6.542 10.751 12.788
Insulation class F
Insulation resistance 100MQ,DC500V
Insulation strength AC1500V,60Hz,60sec
Encoder 2500ppr
Protection structure (IP) 65
operating 0~40C
= |Temperature
g storage -15~70C
S operating 80%RH or less (non-condensing)
S |Humidity
5 storage 90%RH or less (non-condensing)
Vibration grade (um) 15
Vibration capacity X,y :24.5m/s’
Weight (kg) 4.8 6.9 9.0 11.6 17.7
[ ] with electromagnetic brake (6.6] (8.7) (10.8) (16.9) (23)
Approval ‘c €w
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11.5.
[SMA-L010]

Dimensions of low inertia motor

\;’)O [

2o A

3 & | —
- = =9 o;::E - - N -
o , i
2 % 25 5 B |
40 25 112 5 |
[SMA-LO10B]
25
LS o

?»30-0025

0
©8-0.009
|

25

25

1473
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[SMA-L020]

163

106.3

26

Unit :mm

[SMA-L020B]

25

o il

[J63

1403

& |

_

Unit :mm
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[SMA-L040]

[J63
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I

30

L

LLO 0710
0

5007059

Unit : mm

[SMA-L040B]
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[SMA-L0O75]
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11.6. Permissible shaft load of low inertia motor
Motor type SMA-L010 SMA-L020 SMA-L040 SMA-LO75
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.,HI )
I §
E
R Axial Ioadb

Lt = mm



11.7. Dimensions of medium inertia motors

[SMA-M050]
= 5213, |
|
[ e
ik |
T R ok i
NS 3 &
| oé Og‘I S
5| of 50 | .
(] i
3 T
55 12
[SMA-M100]
= 78.13

I D
. @{
o o
o o> | N
2l 73
5| of 50 |
| |
i
3 L
55 150
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[SMA-M150]

10413

20

43

[SMA-M200]
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[SMA-M350]

20

- |
il
Y © —
s ° o
[0
] ]
3 \ 185
78 189
*  unit [mm]
*  Dimensions of servo motors may be revised without prior notice.
11.8. Permissible shaft load of medium inertia motor
Motor type SMA-M050 | SMA-M100 | SMA-M150 | SMA-M200 | SMA-M350
L (mm) 55 55 55 79 79
Permissible load in radial direction N(kgf) 490(50) 490(50) 490(50) 980(100) 980(100)
Permissible load in axial direction N(kgf) 196(20) 196(20) 196(20) 392(40) 392(40)
]
B
%
o
] | Axial load
|
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11.9. 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.

o Motor frame size
Precision (mm)
1100 or less 0130 0176
Right angle grade of frame to shaft @ 0.05 0.06 0.08
Shaft deflection degree ® 0.02 0.02 0.03
Concentric grade of outer diameter to shaft © 0.04 0.04 0.06
[Ole]A] -
7By @ I

11.10. Electromagnetic compatible filter (EMC Filter)

If the drive and motor need to comply with EN/EMC rules, filters are recommended.

Drive Power Recommended filter
SDA-010A2 100W
SDA-020A2 200W
SDA-040A2 400W FN3258-7-45
SDA-050A2 500W
SDA-075A2 750W
SDA-100A2 1KW FN3258-16-45
SDA-150A2 1.5KW
SDA-200A2 2KW FN3258-30-47
SDA-350A2 3.5KW

*  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 driver

ey

or
10 ACZ230V

OO0 06

EMC Filter

* If the single phase power is applied, T terminal of drive is idle.
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12. Motor characteristic

12.1.

Speed-torque curves of low inertia motor

[SMA-L010]

Torque-speed curve

[SMA-L020]

Torque-speed curve

1 \
Instantaneous operation Instantaneous operation
075 F- - ————— - 1.5 =
: £
= <
T @ I
g g
e 2
L - o R R NG
Continuous operation Continuous operation
0
0 1000 2000 3000 4000 0
0 1000 2000 3000 4000
Speed(rpm) Speed(rpm)
[SMA-L040] [SMA-L075]
Torque-speed curve Torque-speed curve
1 8
Instantaneous operation \ \\
5 | Instantaneous operation
6 L
3 £
=2 z
c gaf
= o
: 2
M \ o [
Continuous operation _ _ \
Continuous operation
0 0
0 1000 2000 3000 4000 0 1000 2000 3000 4000
Speed(rpm) Speed(rpm)

*  These characteristic curves are plotted with AC 3¢ 200~230V power applied.
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12.2. Speed-torque curves of medium inertia motor

[ SMA-M050] [ SMA-M100]

Torque-speed curve Torque-speed curve

Instantaneous operation

Instantaneous operation

>
—_
Do

Torque(N-m)
~
Torque(N-m)
oo

9 T T | 4 ,,,,, === - _ _ |
Continuous operation\ Continuous operatlon\
S I T .
0 ! ! ! ! !
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Speed(rpm) Speed(rpm)
[ SMA-M150]
Torque-speed curve
24 T T T T T
| | | | |
18 | Instantaneous operation |
B : : : : 1
= | | | | |
~ | | | | |
e 12 | | | I I
o | | | | |
S A R N
- ! ! ! |
6 Continuous operation w‘\
' ' ' | |
| | | | |
0 | | | | |
0 500 1000 1500 2000 2500 3000
Speed(rpm)
[ SMA-M200] [ SMA-M350]
Torque-speed curve Torque-speed curve
32 ‘ ‘ ‘ ‘ 54
| | | | 48
28 ‘ ‘ ‘ —— ]
o4 | Instantaneous operation | 42 | Instantaneous operation
= | | | | —~
£ | | | | £ 36
T 20 T
So| 1 g
g, l l l l 3 u
K ‘ 1 ‘ 1 g 18
s Continuous é)perati(‘)n N 12 | Continuous operation TN
4 [ ! 6
| | | |
0 \ \ \ \ 0
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Speed(rpm) Speed(rpm)

*  These characteristic curves are plotted with AC 3¢ 200~230V power applied
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12.3.

Overload protection is to prevent motor from damage during instantaneous over rated operation.
Some cases are described as follows.

Overload protection

(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-L010]

('sec)

1000

100

10

0 50 100 150 200
HHT (96)

250

300

As load torque is 300%, operating time is 1.25S.

[SMA-M050/M100/M150]

[sec)

1000

100

10 1

0 50 100 150 200
ST (%)

250

300

As load torque is 300%, operating time is 6.43S.
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[SMA-L020/L040/L075]

('sec)

1000 [

100 \

10

0 50 100 150
5T (96)

200

250

300

As load torque is 300%, operating time is 3.51S.

[SMA-M200/M350]

[sec]

1000

\
100 \\\

10

0 50 100 150
3 (%)

200

250

300

As load torque is 300%, operating time is 5.79S.




13. Application examples

13.1. Position control example with inner registers

There are 8 sets of inner registers related to position control. The positioning operation could be
categorized into relative type and absolute type. The relevant parameter settings are listed below.

Name I\Aabrg]r.e Sign Setting range \I/r;iiltLael Unit
Control mode option STY PAO1 0000h~1125h | 1000h -
Revolution of inner position command 1 PO1H PA15 -30000~+30000 0 rev
Pulse of inner position command 1 PO1L PA16 -9999~+9999 0 pulse
Revolution of inner position command 2 PO2H PA17 -30000~+30000 0 rev
Pulse of inner position command 2 PO2L PA18 -9999~+9999 0 pulse
Revolution of inner position command 3 PO3H PA19 -30000~+30000 0 rev
Pulse of inner position command 3 PO3L PA20 -9999~+9999 0 pulse
Revolution of inner position command 4 PO4H PA21 -30000~+30000 0 rev
Pulse of inner position command 4 PO4L PA22 -9999~+9999 0 pulse
Revolution of inner position command 5 PO5H PA23 -30000~+30000 0 rev
Pulse of inner position command 5 PO5L PA24 -9999~+9999 0 pulse
Revolution of inner position command 6 POG6GH PA25 -30000~+30000 0 rev
Pulse of inner position command 6 PO6L PA26 -9999~+9999 0 pulse
Revolution of inner position command 7 PO7H PA27 -30000~+30000 0 rev
Pulse of inner position command 7 PO7L PA28 -9999~+9999 0 pulse
Revolution of inner position command 8 PO8H PA29 -30000~+30000 0 rev
Pulse of inner position command 8 POSL PA30 -9999~+9999 0 pulse
Moving speed of inner position command 1 POV1 PA31 1~3000 1000 rpm
Moving speed of inner position command 2 POV2 PA32 1~3000 1000 rom
Moving speed of inner position command 3 POV3 PA33 1~3000 1000 rom
Moving speed of inner position command 4 POV4 PA34 1~3000 1000 rom
Moving speed of inner position command 5 POV5 PA35 1~3000 1000 rom
Moving speed of inner position command 6 POV6 PA36 1~3000 1000 rom
Moving speed of inner position command 7 POV7 PA37 1~3000 1000 rom
Moving speed of inner position command 8 POVS8 PA38 1~3000 1000 rom
Acceleration time constant STA PCO1 0~20000 200 mS
Deceleration time constant STB PCO02 0~20000 200 mS
S-pattern acc/dec time constant STC PCO03 0~10000 0 mS
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The following example describes the application of position mode with inner registers. During a route,
the load will stop at two fixed locations then return. See the schematic diagram below.

Reduction ratio Load

Position 1

Position 2 )
Ball screw rod {1 pitch=1 cm)

It is known that 2 position commands are necessary. And the ball screw rod could transform one
revolution into one centimeter moving. Both absolute type and relative type could achieve this route.
We assume that absolute type is performed and relevant parameters could be set as follows.

Name
Name Abbr. Sign Setting value Unit
Control mode option STY PAO1 1010 -
Revolution of inner position command 1 PO1H PA15 10 rev
Revolution of inner position command 2 PO2H PA17 60 rev
Pulse of inner position command 1 PO1L PA16 0 pulse
Pulse of inner position command 2 PO2L PA18 0 pulse

As the parameter setting is completed and there is no alarm occurred, turn on SON signal. The
following steps are plotted sequentially for users to understand easily.

SONJ
CTRG ’_‘ ’_‘

POS1

POS2
Position ¢

position 2 ------

60 revolutions

position 1 f-———--

10 revolutions

time
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13.2. Home moving examples

Relevant parameters of home moving function
As home moving function is performed, the origin position could be determined when the encoder
Z phase pulse or ORGP signal activated. Also, the rotary direction of motor is related to this function.

) ) o Control | Setting )
Sign | Abbr. Function description Unit
mode range
Home moving option:
X : origin detector and rotation option 0000h
PAO4 | HMOV y:origin attained shortcut moving option Pr ~2123h )
z:origin recognized completion option
u:trigger option
PAO8 |HSPD1| Home moving high speed option 1 Pr ~200(1) rpm
PA09 |HSPD2| Home moving high speed option 2 Pr ~50$ rpm
. . -30000
PA10 | HOF1 | Home moving revolution offset Pr ~+30000 rev
. -30000
PA11 | HOF2 | Home moving pulse offset Pr ~+30000 rev
PCO1 | STA | Acceleration time constant Pr 0 mS
ST ~20000
PC02 | STB Deceleration time constant Pr 0 mS
ST ~20000
PC03 | STC | S-pattern acceleration/deceleration time constant Pr 0 mS
P s,T | ~10000

Description of home moving function
X. Origin detector and rotation option
Origin detector could be assigned to ORGP signal which is connect to the output signal of a
sensor(e.g., proximity switch or optical sensor). If the positioning range is within a servo motor
revolution, the encoder Z pulse could be used as origin detector.
X = 0:ORGP detector in CCW rotation
The drive runs motor counterclockwise to detect the ORGP signal at PAO8 speed.
X = 1:ORGP detector in CW rotation
The drive runs motor clockwise to detect the ORGP signal at PAO8 speed.
x = 2:Encoder Z pulse detector in CCW rotation
The drive runs motor counterclockwise to detect the encoder Z pulse at PAO8 speed. In this
case, external sensor is not necessary.
x = 3:Encoder Z pulse detector in CW rotation
The drive runs motor clockwise to detect the encoder Z pulse at PAO8 speed. In this case,
external sensor is not necessary.
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y. Origin attained shortcut moving option

y = 0:Motor turns back to last Z pulse to attain
Once the ORGP signal or encoder Z pulse is obtained, motor would turn back at PA09
speed to search for last Z pulse as the mechanism origin.

y = 1:Motor goes ahead to next Z pulse to attain
Once the ORGP signal or encoder Z pulse is obtained, motor keeps going ahead at PA09
speed to search for next Z pulse as the mechanism origin.

y = 2:0rigin recognized right away
Once the ORGP signal or encoder Z pulse is obtained, motor would decelerate to stop and
recognize current position as the mechanism origin.

If x is set as 2 or 3, y should be set as 2 or the servo motor would not work.

z. Origin recognized completion option

z = 0:Motor decelerates to stop then return to the mechanism origin
As the next Z pulse or the last Z pulse is obtained, motor would decelerate to stop and return
to the mechanism origin.

Zz = 1:Motor decelerates to stop
As the next Z pulse or the last Z pulse is obtained, motor would decelerate to stop and there
are position overshoot between current position and the mechanism origin.

No matter z is 0 or 1, it does not affect the inner counts of the mechanism origin.

u. Trigger option
This code is to determine if home moving function enabled or not. As this function is enabled,
there are 2 modes which are “power on auto-execution” and “ SHOM signal triggered” could be
selected.
u = 0:Home moving function disabled
While u is set as 0, the home moving function is disabled.
u = 1:Automatically executed after power on
While u is set as 1, the home moving function would be executed automatically after power
on. If users operate their mechanism which only one time home position reset required, this
option is helpful to save a DI contact.
u = 2:SHOM signal as the trigger source
While u is set as 2, the SHOM function should be assigned to one of 8 DI by the setting of
PD02 to PD09. As SHOM signal is activated, home moving function would be executed.

A table recommended for using the home moving function
Users could set u and z according to requirement, but refer to the combinations of x and y.

y X 0 1 2 3
0 O @) X X
1 O @) X X
2 O @) @) @)

* O denotes home moving function valid, X denotes a invalid setting.
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Offset value of home moving
Users could use parameter PA10 and PA11 to set the recognized origin offset values. After the
completion of origin positioning, a new origin could be redefine to the nonzero settings of parameter
PA10 and PA11. The equation is as follows:
New origin counts = Primary origin counts + (PA108000 + PA 11) [pulse€]

Sequence diagram of home moving operation
During home moving operation, if SON signal is off or any alarm occurred, the home moving
sequence would be interrupted and the HOME output signal would not work.
1. Automatically executed after power on (u = 1)
Set one of DO pins as HOME signal output by the setting of PD10 to PD14. After the completion of
home moving, HOME signal would turn on.

Supplied powerJ

DO signal RD
DI signal SON

Home moving process l |

DO signal HOME |

2. SHOM signal as the trigger source (u = 2)
Set one of DI pins as SHOM signal input by the setting of PD02 to PDO09.

Supplied powerJ

DO signal RDJ
DI signal SONJ
DI signal SHOM T—‘
Home moving process ‘

DO signal HOME ‘

Sequence diagram of home moving speed vs. position

The same conditions of following sequence diagram are “SHOM signal as the trigger source(u=2)"
and “Motor decelerates to stop then return to the origin(z=0) “. The combinations of x and y and their
corresponded sequence diagrams are described as follows.

0 1 2 3
Plot(1) Plot (2) x x
Plot (3) Plot (4) x x
Plot (5) Plot (6) Plot (7) Plot (8)
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Plot(1) x=0:0RGP detector in CCW rotation
y = 0:Motor turns back to last Z pulse to attain

A
Speed HSPDA

x=0

z=0

Position

y=0

:
|
|
|
|
|
|
|
ﬂ |
|
SHOM |
|
|
ORGP |

| I

Plot(2) x=1:0RGP detector in CW rotation
y = 0:Motor turns back to last Z pulse to attain

ASpeed
HSPD2
i e y=0
]
]
\z?lﬁ Position
!
!
x=1-"4 i
]
!
HSPD1 P
17 ! !
| 1
SHOM P
1x=1
|
ORGP |
1

i i |

Plot(3) x =0:0RGP detector in CCW rotation
y = 1:Motor goes ahead to next Z pulse to attain

3
Speed HSPD1

x=0

>=g Position

x=0.
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Plot(4) x=1:0RGP detector in CW rotation
y = 1:Motor goes ahead to next Z pulse to attain
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Plot(5) x=0:0RGP detector in CCW rotation
y = 2:0rigin recognized right away
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Plot(6) x =1:0RGP detector in CW rotation
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Plot(7) x=2:Encoder Z pulse detector in CCW rotation
y = 2:0rigin recognized right away
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Plot(8) x = 3:Encoder Z pulse detector in CW rotation
y = 2:0rigin recognized right away
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14. Appendix A: Accessories

14.1. Connector and cable

R/
0.0

Encoder connectors

Shihlin part number: SDA-ENCNL (for low inertia motor)

== .

Encoder cable

Shihlin part number: SDA-ENLCBL2M-L, SDA-ENLCBL5M-L, SDA-ENLCBL10M-L

® ©

==

/—@_':
O

Type Part number L (mm)
2M low inertia encoder cable SDA-ENLCBL2M-L 2000£100
5M low inertia encoder cable SDA-ENLCBL5M-L 5000£100
10M low inertia encoder cable SDA-ENLCBL10M-L 10000+100

Shihlin part number: SDA-ENMCBL2M-L, SDA-ENMCBL5M-L, SDA-ENMCBL10M-L

i

——]

]

|

—
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Type Part number L (mm)
2M medium inertia encoder cable SDA-ENMCBL2M-L 2000£100
5M medium inertia encoder cable SDA-ENMCBL5M-L 5000£100
10M medium inertia encoder cable SDA-ENMCBL10M-L 10000100

R/

< Power connectors
Shihlin part number: SDA-PWCNL1( for 200W, 200W, 400W, 750W)
SDA-PWCNL2 (for 100w, 200w, 400W, 750W with electromagnetic brake)

Shihlin part number: SDA-PWCNM1 ( for 500W, 1KW, 1.5KW)
y T

i : -IEEI-"

Shihlin part number: SDA-PWCNM2 ( for 2KW, 3.5KW)

< Power line

Shihlin part number: SDA-PWCNL1-2M-L, SDA-PWCNL1-5M-L, SDA-PWCNL1-10M-L
SDA-PWCNL2-2M-L, SDA-PWCNL2-5M-L, SDA-PWCNL2-10M-L

— =

(.

iy
g A

_—
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Type Part number L (mm)
Low inertia power line 1 (without electromagnetic brake) SDA-PWCNL1-2M-L 2000+100
Low inertia power line 2 (without electromagnetic brake) SDA-PWCNL1-5M-L 5000+100
Low inertia power line 3 (without electromagnetic brake) SDA-PWCNL1-10M-L 10000£100
Low inertia power line 1 (with electromagnetic brake) SDA-PWCNL2-2M-L 2000+100
Low inertia power line 2 (with electromagnetic brake) SDA-PWCNL2-5M-L 5000+100
Low inertia power line 3 (with electromagnetic brake) SDA-PWCNL2-10M-L 10000£100
s RS232/RS485 communication cable

Shihlin part number: SDA-RJ45-3M

Type Part number L (mm)

RS232/RS485 communication cable SDA-RJ45-3M 3000+£10

@

< USB communication cable
Shihlin part number: SDA-USB3M

]

USB

< CN1 I/O connector
Shihlin part number: SDA-CN1
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<+ CN1 1/O control cable

Shihlin part number: SDA-TBLO5M, SDA-TBL1M, SDA-TBL2M

L
T "~ L }
i il
o ]
f i 36 il :
(§ ]
§ ;
A, pf= = T |
Type Part number L (mm)
CNL1 1/O control cable 1 SDA-TBLO5M 500+10
CNL1 1/O control cable 2 SDA-TBL1M 1000£10
CNL1 1/O control cable 3 SDA-TBL2M 2000410

« CN1 I/O terminal block
Shihlin part number: SDA-TB50

TN SR et o T IO
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14.2. Brake resistor

(1) Specification of built-in brake resistor
To confirm that P and D terminal are in short-circuit status and that P and C terminal are open.

Built-in resistor
Drive type
Resistance(Q) Capacity(W)
SDA-010A2 100 20
SDA-020A2 100 20
SDA-040A2 100 20
SDA-050A2 100 20
SDA-075A2 40 40
SDA-100A2 40 40
SDA-150A2 13 100
SDA-200A2 13 100
SDA-350A2 13 100

(2) Relevant parameter setting and specification of external brake resistor
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.

_ Permissible Min. resistance Capacity Recommended Brake resistor
Drive type
(Q) (W) PC36 part No.
SDA-010A2
SDA-020A2
100 300 900 (*) ABR-300W100
SDA-040A2
SDA-050A2
SDA-075A2
40 500 500 (*) ABR-500W40
SDA-100A2
SDA-150A2
SDA-200A2 13 1000 400 (*) ABR-1000W13
SDA-350A2

Please refer to the table above to choose the brake resistor. To the same servo drive, a bigger PC36

value is permissible when the huge capacity brake resistor is chosen.

(*) * When a brake resistor capacity which mentioned above is applied but the PC36 value is
bigger than the recommended value, there is a risk to burn out the brake resistor after a
long term operation.
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15. Appendix B: Parameters communication address

The address is expressed in hexadecimal.

PA group:

NO Address NO Address NO Address NO Address NO Address
PAO1 0300 PA10 0309 PA19 0312 PA28 031B PA37 0324
PAO2 0301 PAl11 030A PA20 0313 PA29 031C PA38 0325
PAO3 0302 PA12 030B PA21 0314 PA30 031D PA39 0326
PAO4 0303 PA13 030C PA22 0315 PA31 031E PA40 0327
PAO5 0304 PA14 030D PA23 0316 PA32 031F PA41 0328
PAO6 0305 PA15 030E PA24 0317 PA33 0320 PA42 0329
PAO7 0306 PA16 030F PA25 0318 PA34 0321 PA43 032A
PAO8 0307 PA17 0310 PA26 0319 PA35 0322 PA44 032B
PA09 0308 PA18 0311 PA27 031A PA36 0323 PA45 032C

PB group:

NO Address NO Address NO Address NO Address NO Address
PBO1 032D PBO7 0333 PB13 0339 PB19 033F PB25 0345
PB02 032E PB08 0334 PB14 033A PB20 0340 PB26 0346
PBO03 032F PB09 0335 PB15 033B PB21 0341 PB27 0347
PB04 0330 PB10 0336 PB16 033C PB22 0342 PB28 0348
PBO05 0331 PB11 0337 PB17 033D PB23 0343 PB29 0349
PBO06 0332 PB12 0338 PB18 033E PB24 0344 PB30 034A

PC group:

NO Address NO Address NO Address NO Address NO Address
PCO1 034B PC10 0354 PC19 035D PC28 0366 PC37 036F
PC02 034C PC11 0355 PC20 035E PC29 0367 PC38 0370
PCO03 034D PC12 0356 PC21 035F PC30 0368 PC39 0371
PCO04 034E PC13 0357 PC22 0360 PC31 0369 PC40 0372
PC05 034F PC14 0358 PC23 0361 PC32 036A PC41 0373
PC06 0350 PC15 0359 PC24 0362 PC33 036B PC42 0374
PCO7 0351 PC16 035A PC25 0363 PC34 036C PC43 0375
PC08 0352 PC17 035B PC26 0364 PC35 036D PC44 0376
PC09 0353 PC18 035C PC27 0365 PC36 036E PC45 0377

PD group:

NO Address NO Address NO Address NO Address NO Address
PDO1 0378 PDO7 037E PD13 0384 PD19 038A PD25 0390
PD02 0379 PD08 037F PD14 0385 PD20 038B PD26 0391
PDO03 037A PD09 0380 PD15 0386 PD21 038C PD27 0392
PDO0O4 037B PD10 0381 PD16 0387 PD22 038D PD28 0393
PDO05 037C PD11 0382 PD17 0388 PD23 038E PD29 0394
PDO06 037D PD12 0383 PD18 0389 PD24 038F PD30 0395
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16. Appendix C: Version information

Version: V1.20
Issue date: June. 2015
Proofreader: Yaochou Shu
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