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
/\ DANGER

conditions, resulting in death or injury.

f CAUT'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.

0 . It indicates what must be done.

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




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

/\ DANGER

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

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

. Connect the servo drive and motor to ground.

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

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

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.

. 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 lead to personnel burnt.

. Don’t approach or touch any rotating parts (e.g. shaft) to prevent from serious 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 a 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.

IN[OXR=H 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. Product descriptions

1.1 Summary

The Shihlin SDE series general-purpose servo drive has higher performance and more functions
compared to the previous Shihlin servo drives. The Shihlin SME series servo motor is equipped with
22-bit (4,194,304 pulses/rev) high resolution encoder. The servo drive has position, speed, and torque
control modes. In the position control mode, the maximum pulse train of 4 Mpps is supported. There
are 4 basic control modes: position mode with external command, position mode with inner command,
speed mode, torque mode. Further, it can perform the control modes switched, e.g. position/speed
mode switched, speed/torque mode switched and torque/position mode switched. Therefore, the SDE
servo drive are suitable for the general industry machinery that require the high precision and smooth
speed control, or machine tools, or tension control.

With the auto tuning gain function, the drive could automatically adjust the control gain according to
the instant dynamic change of the user’ s machinery.

The SDE drives equip not only RS-485 serial communication but also the most convenient device
“USB” which could be connected to the personal computer performing the parameter setting, test
operation, gain adjustment, and others.

1.2 Drive model designation

SDE- OOO A2PU-**
T

> Shihlin definition/Customer ID code
> Symbol International approval
) UL+CE
- CE
> Symbol Sub-series
P Enhance type
- Normal type
> Symbol Power voltage (V)
A2 220
> Symbol Rated output (kW)
010 0.1
020 0.2
040 0.4
075 0.75
100 1
150 15
Shihlin general purpose AC 200 2
servo drive SDE series 300 3




1.3 Motor model designation

Shihlin definition/

ME-C1O OO AAO [0 [I-XY—] Customer o code

CE UL
Symbol
approval approval
Shihlin servo motor - ) O X
SME series
U O O
Symbol Inertia class [+
L low :
: Ly Symbol Back side Keyway
M medium cable shaft
H high A X X
Rated output B O
Symbol (KW) -
005 0.05 c
010 0.1 D O
020 0.2
040 0.4
075 0.75 > Symbol Oil seal brake
100 1 A X X
150 1.5 B O
200 2 c
300 3
D O
Symbol Rate speed |,
(rpm) »| Symbol Encoder type
20 2000
S Single turn, 22bit/rev
30 3000
M 65536 turns, 22bit/rev




1.4 Drive rating plate
(1) Rating plate diagram

Model —

Capacity —

Applicable power ——
Rated output current —>

Serial number —

Number of manufacture ——

(2) Serial number description

L DE A A U 00001

& Shihlin
Model: SDE-010A2U

Power: 100W

AC SERVO DRIVER

C€

Input: 200-240V 3PH/1PH 0.55A/1.1A 50/60Hz

Output: 110V 1.0A 0-250Hz

serc o[ M

LDEAAU00001
MFG.NO.: Lv13500

Made In TAIWAN

IND. CONT. EQ.

v

v

v

v

v

v

Number
00001~99999

Certification code
U: UL approved
C: CE approved

Type code
A: 010
B: 020

Applied power voltage
A: 220V

Drive series code
DE: SDE series

Country of origin
L: Taiwan
S: Suzhou in China




1.5 Motor rating plate
(1) Rating plate diagram

-
@Shihl f§2  AC SERVO MOTOR

~

%

Model — | Model : SME-LO1030SAAU
Applicable power —— | Input : 3AC 93V 0.85A C €
Rated output current — | Output : 100W 3000r/min 250Hz ﬁ
IP class, Standards — | IP65 UL/CE INS.A/INS.B 0.45kg C US
serial number —— - serial NO. + [ I\ AN
LMEABUO00001

Number of manufacture _>\MFG' NO. : LRD4001 MADE IN TAIWAN
(2) Serial number description
L ME AB U 00001

» Number

00001~99999

Certification code
U: UL approved
C: CE approved

v

» Type code
A: 005
B: 010 ...
— Motor features
Symbol Encoder Oil seal Brake Back side Keyway
type cable shaft

A S X X X X
B S X X X O

» Motor series code
ME: SME series

» Country of origin
L: Taiwan
S: Suzhou in China



1.6 Function block diagram

= Power source
Q 1@/3¢ 200V~240V

= -T-++ External brake resistor

i ' U
| L Current IV
[ S e sensing I M
1 T —JKl | circuit W .
A I
N a1 PE
L1 Control[ +15V
L2 I 45 —I— Circuit :: éi\\; ] G.ate
O, ]| pover -+ +15v driver
! +24V '
PE A1) Current Encoder
I_(# {4 For 750 to 3KW protection
R 17
Speed command—s | [ Posttion —+[Current Current :
Torque command—» AD —l : control r control control PW. :
|
Pulse trains—» —I + r :
T
I
s x " e |
Digital inputs—» o i Current AD e : —
Z ! process |
—_ | pre— |
Digital outputs<— : |
I
Analog monitor < : !
|
A/BIZ pulses | |
d I Encoder | O
| : interpret i =
| I
@) : I
Z e g o P o P oo, ot ~
Serial RS-485,_| & : [
communication 9 H |
& | Synchronal process :
. DI/A Parameter tuning |
l ! Interface process 1 =
- ' Og.erelnlon | | & Encoder
$ : isplay é battery input
USB (@) : |
communication*" E ——————————————— d D D D D




1.7 Combinations of Servo Drive and Servo Motor

Servo motor

Servo drive

Low inertia series

Medium inertia series High inertia series

SDE-010A2[ [ ]-**

SME-L005300[_] -

SDE-010A2[ [ ]-**

SME-L010300O[_J[ -

SDE-020A2[_J[_J-**

SME-L020300[ ][]

SDE-040A2[_J[_J-**

SME-L040300[ ][]

SDE-075A2[ [ ]-**

SME-L075300[]]-

SME-H020300[ ][]

SME-H040300[ ][]

SME-H075300[ ][]

SDE-100A2[ [ ]-**

SME-L100200[_J[ -

SME-M100200[ ]

SDE-150A2[ [ ]-**

SME-L150200[ I

SME-M150200[ ][]

SDE-200A2[ ][ ]-**

SME-L200200[][]-

SME-M200200[ ][]

SDE-300A2[_J[_J-**

SME-L300200[][]-

SME-M300200[ ][]

1.8 Servo control mode

Control Mode Sign Description
Position with Pt Drive receives the pulse commands of a superior controller then runs
external command the motor to reach the assigned position.
Position with inner Pr According to the parameters setting and DI signals, drive runs the
% command motor to reach the assigned position.
[3°]
s}
Speed S Drive runs motor to attain the target speed. The command type which
P is an analog voltage or the inner registers could be switched by DI.
The drive receives the commands to run the motor to generate the
Torque T .
demanded torque. The command source is the analog voltage.
Pt-S | Pt/S is switched mutually via the LOP signal of DI.
Pt-T | Pt/T is switched mutually via the LOP signal of DI.
Pr-S | Pr/S is switched mutually via the LOP signal of DI.
Switched

Pr-T | Pr/T is switched mutually via the LOP signal of DI.

S-T | S/T is switched mutually via the LOP signal of DI.

Pt-Pr

Pt/Pr is switched mutually via the Pt-Pr signal of DI.

Note: Pt-Pr switched function is only valid for SDE-P type drive.




1.9 Drive appearance and panel descriptions (1kW or less)

Display:
Operation keys: Drive status, alarm number,
Parameter setting, monitoring etc. parameter are displayed.
are executed with 4 keys.
MODE: mode selection ] @ snimiin

A  +1incremental key \ 1IN0 7 U USB port:

V¥ :-ldecreased key LU Connect a PC or compatible
SET  : confirm key "© OO0 O . superior controller.

MODE @ SET (Z)

Power indicator: >
To indicate the remainder voltage CH"A’RGE = =
of servo drive. +Pl @ fi d (ZJ
Brake resistor terminals: ;E D il @ ‘ RS485 port:
Install an external resistor if large L clf @ ﬁ % Connect a PC or compatible
inertia load applied and frequent = - superior controller.
regeneration. (Note 1) =Nl @

I T - O

! -

Auxiliary power input: T 1] ;)
Connect L1/L2 to the single phase L2|] @ I *
AC 200~240 volt power 50/60 Hz. > e 50-pin DI/DO socket:

. _ N R @ - An 1/O signal socket with
Main power input: =T 5 particular signals for various
Connect R/S/T to commercial 3 S l @ | applications
phase AC 200~240 volt 50/60Hz LT m @ m

; —— —
. dlE o
Output power terminals: % L :
Connect U/V/W to servo motor in 5\/ @ i ﬁ
sequence. Do not confuse U/NW s - -
with R/S/T, it cause damage. LW @
‘ Encoder socket:
Ground terminals: zf)?gr teoncc;)dnenrect the servo

Note: 1. If an external brake resistor is applied, please make sure that “P” and “C” connect to the
resistor, and make “P” and “D” open. If an active brake unit is applied, connect “P” and “N” to
the unit and make “P” and “C” and “D” open.



1.10 Drive appearance and panel descriptions (1.5kW or greater)

Brake resistor terminals:
Install an external resistor
if large inertia load applied
and frequent regeneration.

Display:

Drive status, alarm number,
parameter are displayed.

Operation keys:
Parameter setting, monitoring
etc. are executed with 4 keys.
MODE: mode selection
A : +1lincremental key
V¥V :-1decreased key
SET : confirm key

To indicate the remainder
voltage of servo drive.

Main power input:
Connect R/S/T to
commercial 3 phase AC
200~240 volt 50/60Hz.

"

— 220\/% m
A

_|

‘ i G snintin :
b 1B | i
D
ol 0O O O o z
C @ . ||MODE A Vv SET @%
Auxiliary power input: N @ .
Connect L1/L2 to the - L1 @ i 3]
single phase AC 200~240 o
volt power 50/60 Hz. sL2 @ =
& %
~ i o
Power indicator: CHA@GE
O
(|
=

[ U
. . " o
Output power terminals: '®)
Connect U/V/W to servo é v
motor in sequence. Do not L
confuse U/VW with R/S/T, w
it cause damage.
—

USB port:
Connect a PC or compatible
superior controller.

USB port:
Connect a PC or compatible
superior controller.

50-pin DI/DO socket:

An 1/O signal socket with
particular signals for various
applications

Encoder socket:
Used to connect the servo
motor encoder

Ground terminals:

Note: 1. If an external brake resistor is applied, please make sure that “P” and “C” connect to the
resistor, and make “P” and “D” open. If an active brake unit is applied, connect “P” and “N” to
the unit and make “P” and “C” and “D” open.
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1.11 Wires with peripheral equipment

Peripheral equipment connected to the servo drive is described as below. The wires with the
peripheral equipment is an example for SDE-040 or smaller. Connectors, cables, options, and other
necessary equipment should be ready so that users can set up the servo easily and start using it right

away.
AC 3 phase
power source (Note 1)
200~240V Personal
computer
Pl A
“j.snmm 4? : E
! 1
m( l&%ﬁ':: : :
O 0O 0O Ol e
NFe [T o (a ] (v] ]| |2 O
- (Note 2) o S o
¢ o PLES d: 6
b -
¢ d: P
N PLC or compatible
MC O superior controller
EMI
filter

Note: 1. A single phase AC 200~240 volt power supply may be used with the servo drive of
SDE-200A2 or less. In such case, connect the power supply to R and T. Leave S open.
2. If an external brake resistor is applied, please make sure that “P” and “C” connect to the
resistor, and make “P” and “D” open. If an active brake unit is applied, connect “P” and “N” to
the unit and make “P” and “C” and “D” open.



2. Installation

2.1 Cautions

*

* 6 6 6 O o o

* ¢ o o

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 surrounding air temperature suitable for Shihlin drive is between 0 °C and 55 °C. If it 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 drives are installed in a distributor, make sure that its size and ventilation condition to
prevent from over-heat. 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 2

L 2R R JEE R 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.
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2.3 Installation direction and clearances

€ The drive must be installed in the specified direction. Otherwise, it may

A CAUTION cause a malfunction.

€ Leave specified clearances between the drive and the cabinet walls or

other devices. Otherwise, it may cause a malfunction.

(1) Installation direction

e
i
b

!

I+e f
5]
0]

(LR

|

oS W e )

rn
g
’ @ S —" | J ‘: M

g

raveg i

ey

> I I
) ﬁ"ﬁ@mﬁd@"ﬁa‘ Teb i

Te—pC 10 | 2

[y

O 0 U U

(o8 b

(]

Correct Incorrect

(2) Installation clearances of one drive

7 Z i
Wiring clearance
70 mm or more

EE} — — A HHIL]
[II O D =3

50 mm or more

40 mm or more

40 mm or more
=151 111 WP | m— =Y
=
>N

50 mm or more

(3) Installation clearances of two or more drives
Leave a large clearance between the top of the servo drive and the cabinet walls. When mounting
the servo amplifiers closely, a cooling fan is helpful to prevent the internal temperature of the cabinet

from exceeding the endurance of servo drive. In this case, keep the surrounding air temperature within
11



0 °C to 45 °C or use the servo amplifier with 75% or less of the effective load ratio.

G227 2222222722222 222722227222

100 mm
or more 10 mm
|or more
] :E-é ?31_1?,[
o> 'P;n ?:
30mm | oE] ]| ¢ |[230 mm
ormore | M ML 7 lormore
18]
@ l:b[:j’
il il
) - hén H
= .:';d N
: u'a:
1= ViElL ==
I wiBll A A
2 =D
% 7

(4) Others
When using a regenerative device, good ventilation is necessary so that the servo drive is not
affected. Install the servo amplifier on a perpendicular wall in the correct vertical direction.

2.4 Encoder cable stress

(1) The way of cable clamping must be fully examined so that bending stress and cable's own weight
stress are not applied to the cable connection.

(2) Any application which the servo motor moves, fix the cables (encoder, power supply, and brake)
with having some slack from the connector connection part of the servo motor to avoid putting
stress on the connector connection part. Use the optional encoder cable within the bending life
range.

(3) Use the power supply and brake wiring cables within the bending life of the cables.

(4) Avoid any probability that the cable coat might be cut by sharp chips, rubbed by a machine corner or
stamped by workers or vehicles.

(5) For installation on a machine where the servo motor moves, the bending radius should be made as

large as possible.
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3. Wiring and signals

/\ DANGER

€ Any person who wires should be fully capable to do the work.

& Before wiring, turn off the power and wait until the charge LED turns off.
Then, confirm that the voltage between +P and -N is safe with a voltage
meter. Otherwise, an electric shock may occur. In addition, when
confirming the charge LED, always check it from the front of the servo
drive.

€ Make the ground of the servo drive and motor securely.

€ Not to wire the servo drive and motor until they have been fixed.
Otherwise, it may cause an electric shock.

€ Be sure that the cable is completed, there is no any damaged. Otherwise,
it may cause an electric shock.

€ To avoid an electric shock, insulate the contacts of the power supply.

/\ CAUTION

€ Wire the drive correctly and securely. Otherwise, the servo motor may
run unexpectedly, resulting in injury.
4 Connect cables to the correct terminals. Otherwise, a burst, damage,
etc. may occur.
2
he surge absorbing diode installed for the DC relay should be fitted in
the specified direction. Otherwise, the emergency stop and other
protective circuits may not work.
¢ Do not modify the servo drive.
€ Connect the servo drive power output (U, V, W) to the servo motor
power input (U, V, W) directly. Do not let a magnetic contactor
intervene. Otherwise, it may cause a malfunction.

13




3.1. Input power source circuit

Alarm Rly

.

MCCB
£

® P‘
Emengency stop

ﬂ-@

Servo Drive

Servo Motor

—_—i o

L
— [+

Note 3

Note 4

Note: 1. If an external brake resistor is applied, please make sure that “P” and “C” connect to the
resistor, and make “P” and “D” open. If an active brake unit is applied, connect “P” and “N” to

Tﬁ%ﬁ

Coil

Encoder

()

Note2 L

. ENG
—~ SON
1 [ com-
24\DC
Yoo DOCOM
S E—

/ Note 4

the unit and make “P” and “C” and “D” open.
2. For the encoder cable, use of the option cable is recommended.

3. This diagram is for sink input diagram.
4. This diagram is for source output diagram, .make “ DOCOM” and “SG” short together. And use

“VDD” for a 24VDC power source.
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3.2. Description of drive terminals and sockets

Name Sign Description
Main power input terminal | R, S. T Connect to 3-phase AC power source
Control power input L1.L2 Connect to single phase AC power source
terminal
Power output terminal U.V.W
Terminal code Wire color
U Red
\% White
w Black
Brake resistor terminal P.D.C
External resistor | P/C connected to resistor and
P/D open.
Built-in resistor P/D connect together and make
P/C open.
Ground terminal @-—) To connect the power ground with the motor ground.
P: 4+ terminal P.N When an active brake device is used for 1.5KW or
N: — terminal above, 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-485 port CN3/CN3L Connect CN3 to the superior device and CN3L to the
inferior device.
USB port CN4 Connect to the USB port of PC.

Follow the description below when wiring:

1. Keep the power lines R/S/T and U/V/W away from other signal lines at least 30cm.

2. Do not touch the power lines until the charge indicator goes out. When “power off”, there is a large

amount of electric charge in the aluminum capacitors inside the servo drive.

3. If alonger encoder cable is required, uses the twisted pairs cable and not to exceed 20m. Be sure

to upgrade the diameter of wires to avoid signals attenuated when the wire’s length greater than

20m.
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3.3. CN1 I/O socket

3.3.1. CN1 pin assignment

The CN1 equips with 12 digital inputs (DI) and 6 digital outputs (DO) which make the application
with the host controller more flexible. The DI relevant parameters are PD02~PD09, PD21~PD24. The
DO relevant parameters are PD10~PD14, PD26. In addition, it affords encoder differential output
signals, torque analog command input, speed analog command input. The CN1 pin diagram is
presented as follows.
(1) CN1 socket (drive side)

R

1 26

25 50

B N R R A R A e A A
(W)

27w Q’..,')QM'MM A 0A b4 a2 00 40

e e W e wm w ow w25
fﬂﬂl’\f\ﬂd\ et o B T T

440 1 Fo v b ov

Front view Side view Rear view

_E;| vee|[ LG |[mon1][mon2] [LAR | [ LBR | [ LzR | [pocom] [ DO2 | [ DO4 | [DO6 | [vDD | [ sG |5\6_1

27jtcma|| LG |{ 6 |[ LA |[ LB || Lz || op || DO1||DO3 ||DO5 |[com+|[com+|49

1/vcec|| e |[ NG |[orc|| Pc || Lc ||Di2][ D2 || D14 || DI6 || DI8 || DI10 || SG |25

S S —

r
|
|
|
|
|
|
|
|
|
|
|
N

. 2[veval[Le |[ NP |[ PP M LG |[pi11][ D11 |[Di3 |[DI5 |[[Di7 |[DIo |[ sG |24 .7~

N ’

CN1 compatible connector pin order
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3.3.2. Shielding and ground for CN1 cable

For the CN1 cable connector, securely connect the cable braid shield to the frame of CN1
connector. The CN1 cable connector pin assignment should be as viewed from the CN1 socket of
servo drive. The connection of CN1 cable shielding is described as follows.

(1) Choose the proper cable

luminun Mylar Shield
Copper Braid Shield

A cable with double shield is recommended.

(2) Fix the copper braid shield of cable.

Lock the copper braid shield of cable on the
ground plate with screws.

Ground plate

(3) Confirm the connection between the ground plate and the metal frame of CN1 connector.

Make sure that the ground plate and the metal
frame both in CN1 connector are connected
well.

17



3.3.3. CN1 pin name list

2 |VCIVLA|Speed analog
command /
limit

4 |LG Analog I/O
ground

g NP Forward/
reverse
rotation pulse

8 |PP Forward/
reverse
rotation pulse

10 (LG Analog I/O
ground

12 |DI11 | Digital input 11

14 |DI1 Digital input 1

16 (DI3 Digital input 3

18 |DI5 Digital input 5

20 |DI7 Digital input 7

22 |DI9 Digital input 9

24 |SG Digital I/O
signal ground

1 [VCC |+15V power
output

3 |LG Analog I/0
ground

5 |NG Forward/
reverse
rotation pulse

7 |OPC |Open collector
power

9 |PG Forward/
reverse
rotation pulse

11 |LG Analog I/0
ground

13 |DI12 | Digital input 12

15 |DI2 Digital input 2

17 |DI4 Digital input 4

19 (DI6 Digital input 6

21 |DI8 Digital input 8

23 |DI10  |Digital input 10

25 |SG Digital 1/0

signal ground

27 |TCI/TLA |Torque analog
command /
limit

29 (LG Analog I/O
ground

31 |LG Analog I/O
ground

33 (LA Encoder A
pulse output

35 |LB Encoder B
pulse output

37 |LZ Encoder Z
pulse output

39 |OP Encoder Z
pulse output
(open collector)

41 |DO1  |Digital output 1

43 |DO3  |Digital output 3

45 |DO5 |Digital output 5

47 |COM+ |Digital Input
midway

49 |COM+ |Digital Input
midway

18

26 |VCC |+15V power
output

28 [LG Analog I/0
ground

30 [MON1 |Analog monitor
output 1

32 [MON2 |Analog monitor
output 2

34 [LAR  |Encoder A
pulse reverse
output

36 (LBR |Encoder B
pulse reverse
output

38 |LZR  |Encoder Z
pulse reverse
output

40 (DOCOM |Digital Output
midway

42 |DO2 |Digital output 2

44 |DO4  |Digital output 4

46 [DO6 |Digital output 6

48 (VDD  |+24V power
output (digital
I/0)

50 (SG Digital 110

signal ground




3.3.4. CN1 pin function description

There are 50 pins in CN1. Every pin and its default function are described as below. Some pin
functions are varied depending on the control mode.

. : . : e Mode
Pin name Sign Pin NO Function description
(Note)
+15V power vCcC CN1_1 There is a +15V between VCC and LG. It could be used | ALL
output CN1_ 26 as an analog power of TC, TLA, VC and VLA.
Speed analog VC/VLA CN1_ 2 Apply -10V~+10V between VC and LG in speed mode, ST
command/ limit the motor will run the PC12 speed proportionally at +10V.
Apply -10V~+10V between VC and LG in torque mode,
the motor will run the PC12 speed proportionally at +10V.
Analog 1/0 LG CN1_3 The common ground of VC, VLA, TC, TLA, OP, MOM1, | ALL
ground CN1 4 MON2. Each pin inside the drive is connected together.
CN1_10
CN1_11
CN1_28
CN1_29
CN1 31
Torque analog | TC/TLA CN1 27 | Apply -10V~+10V between TC and LG, the motor torque | Pt Pr, S
command/limit generated will be the PC13 value proportionally at £10V.
As TLA s valid, motor generated torque would be limited
according to proportion of rated torque to applied
voltage.
The applied voltage range on TLA-LG is 0 ~ +10V.
Forward/revers | NG CN1 5 Open collector type: (Max. frequency 200Kpps) Pt
e rotation pulse Signals on PP-SG means “forward command”.
NP CN1_6 Signals on NP-SG means “reverse command”.
PP CN1_8
- Differential line driver (Max. frequency 500Kpps)
PG CN1 9 Signals on PP-PG means “forward command”.
Signals on NP-NG means “reverse command”.
Open collector OPC CN1 7 When pulse signals applied in open collector type; this ALL
power pin provides 24V and SG is the ground.
Digital I/O signal | SG CN1_24 | The ground of SON, EMG, etc. Each pin inside the drive | ALL
ground CN1_25 is connected together but separated from LG.
CN1_50
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Analog output MON1 CN1_ 30 To output the voltage of PC14 setting value. ALL
monitor 1
Analog output MON2 CN1_32 To output the voltage of PC14 setting value. ALL
monitor 2
Encoder Apulse | LA CN1_33 To generate the differential pulses of PA14 setting value | ALL
output in one turn. A 11/2 delay between phase A and phase B.
(I?|ﬁerent|al LAR CN1_ 34 | |
signal) The phase sequence of rotation and difference between
Encoder B LB CN1_35 pha_se A and phase B could be defined by the PA39
pulse output setting value.
(Differential LBR CN1_36
signal)
Encoder Z pulse | LZ CN1 37 The OP output signals are transformed into differential ALL
output line driver.
(Differential LZR CN1_38
signal)
Encoder Z pulse | OP CN1 39 When one revolution completed of motor, one pulse is ALL
output outputted.
(Open collector)
Digital input 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 VDD.
Digital output DOCOM CN1_40 Common of output signal. It is separated from LG. ALL
midway For sink type, connect LG or the “-“ of 24V power.

For source type, connect the “+” of 24V power.
+24V power VDD CN1_48 There is a +24V+10% power source on +24Vdd - SG. ALL
output
(for digital 1/0O)

N[ORI=H Pt : Position mode with external command
Pr : Position with inner command

S : Speed mode
T : Torque mode
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3.3.5. CNL1 DI signals

There are 12 Digital Input pins; every pin could be assigned a particular function via its corresponding
parameter. PD02 to PD09, PD21 to PD24 are the relevant parameters to assign these function.

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
setas OJOO1.(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 OO[[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 | Pt, Pr,
PC 0x03 . : o

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

prevent from unnecessary jitter of motor shaft, please switch to

the proportion controller.

Open TL-SG to make inner torque limit 1 valid(PAQ5), or turn

1—0:%[:16 limit TL 0x04 | TL-SG on to make analog torque limit(TLA) valid. Pt,SPr,
P For detalils, refer to section 6.3.4.

Inn.er torque limit TLL 0x05 Turn. TL1-SG on to. make inner torque limit 2 valid(PC25). For ALL

option details, refer to section 6.3.4.
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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)lnlput
signais 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 (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 (PC05)
Wh d 0 1 0 |Inner speed command 2 (PC06)
.en spee . 0 1 1 |Inner speed command 3 (PC07)
option (SP3) is
. 1 0 0 |Inner speed command 4 (PC08)
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)
. 1:on (with SG
Speed option 2 SP2 0x07 ( ) ST
< Torque control mode >
Used to select the limit speed for operation. When using SP3,
make it usable by making the setting of PD02~PD09.
) (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 (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 (PCO05)
0 1 0 | Inner speed command 2 (PC06)
Speed option 3 SP3 0x08 When speed 0 | 1 | 1 [Innerspeed command 3 (PCO7)
option (SP3) is
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)
1:on (with SG)
Used to start the servo motor in the following directions:
Forward rotation (Note)Input signals . Lo
. y ST1 0x09 ST2 ST1 Servo motor starting direction
activate
0 0 Stop(servo lock)
0 1 CCw
1 0 CwW
1 1 Stop(servo lock) S
Note. 0: off (with SG)
R . 1:on (with SG)
everse rotation . . .
ST2 OxO0A | 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.

22




Used to select any of the following servo motor torque generation

< Torque/Position control switch mode >
Used to select the control mode in the Torque/Position control

Forward rotation directions:
} RS1 Ox0A Input signals
option (Note) Torque generation direction
RS2 | RS1
0 0 | Torque is not generated. T
0 1 Forward rotation torque, reverse rotation regeneration
Re\./erse rotation RS2 0x09 1 0 | Reverse rotation torque, forward rotation regeneration
option 1 1 |Torque is not generated.
Note. 0: off (with SG), 1:0n (with SG)
- . In position control with inner registers, this signal activated would
Origin position ORGP | 0x0B assign current position to the origin. Pr
Start Home L . . -
. 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 0x0D 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 | CML Pt
0 0 The value of parameter PAO7 (CMX)
: 0 1 The value of parameter PC32(CMX2)
Ele-CtrOI’lIC gear CM2 OXOE 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
Clear CR O0xOF | its leading edge. When the PD18 setting is [ ][ | ]1, the pulse | Pt, Pr
are always cleared while CR is on.
Gain switch When using this signal, make it usable by the setting of
) CDP 0x10 | PD02~PD09. 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 2
i)
< Speed/Torque control switch mode > §
Used to select the control mode in the Speed/Torque control 2
switch mode. %
Control mode LOP ox11 | [ (Note) LOP | Control mode S
switch 0 Speed ‘§
1 Torque =
o
8
ko)
Q
14

switch mode.

(Note) LOP | Control mode
0 Torque
1 Position

Note. 0: off (with SG), 1:0n (with SG)
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External

Turn EMG off (open EMG-SG) to bring the motor to an
emergency stop state, in which the electromagnetic brake is on.
Turn EMG on (short EMG-SG) in the emergency stop state to

EMG 0x12 ALL
emergency stop reset that state.
To set the value of PD01 as 1[0, this signal would be normal
on.
Position
command 1 POS1 | 0x13 Position | POS6 | POS5 | POS4 | POS3 | POS2 | POS1 | CTRG
. PO 0 0 0 0 0 0 1
Position POS2 | 0x14
command 2 P1 0 0 0 0 0 1 t
Position POS3 0x15
command 3 P50 1 1 0 0 1 0 0
Pr
iti P51 1 1 0 0 1 1
Position posa | oxiA t
command 4 ~
iti P62 1 1 1 1 1 0
Position POS5 | Ox1B
command 5 P63 1 1 1 1 1 1 i
Position POS6 oxic | Nete: 0:off (with SG), 1:0n (with SG)
command 6
Position In position mode with internal commands, the activated CTRG
) CTRG | 0x16 | decides a position command according the ON/OFF status Pr
command trigger combination of POS1~POS6.
Limit of forward LSp 0x18
rotation X To start operation, make sure to keep LSP and LSN turning ON.
Turn it off to bring the motor to a sudden stop and make it Pt, Pr,
o servo-locked. When this DI function is enable, its default contact S
lelt. of reverse LSN ox19 | Status is normal close.
rotation
!nhablt pulse INHP 0x1D _Turn_ INHP on to make the external position pulse command Pt
input invalid.
Event trigger Pr EV1 OXLE
command 1
There are 4 events with rising or falling edges can be set to
Event trigger Pr trigger a specific PR command.
command 2 Ev2 Ox1F EV[_]: Trigger the command by changing the DI status.
[]=1,2,3,4 Pr
_ PF83: Event Rising-edge Trigger Command (OFF - ON)
EventtriggerPr | - o 0x20 PF84: Event Falling-edge Trigger Command (ON > OFF)
command 3
Suitable case: sensor, preset trigger procedure
Event trigger Pr EvVa 0x21

command 4
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Absolute system

When ABSE is activated, it can initialize an absolute system and
enable ABSQ, ABSR, ABSC, and ABSD as well. No matter what

I/O enable ABSE 0x22 | the original functions of DI4, DO2, and DO3 are, they will change ALL
(Delta PLC) to the function of ABSQ, ABSR, and ABSD respectively. ABSC
can be assigned via the DI parameter setting.
When ABSM is activated, it can initialize an absolute system and
ABS transfer enable ABSR, ABST, ABSBO0, ABSB1 and ABSC. No matter what
mode ABSM | 0x22 | the original functions of DI4, DO2, DO3, and DO4 are, they will ALL
(Mitsubishi PLC) be switched to the function of ABSR, ABST, ABSBO, and ABSB1
respectively. The ABSC can be set via the DI parameter setting.
When ABSC is activated, the pulse number of absolute encoder
Absolute system . . i
. i ABSC 0x23 | will be reset to zero. ABSC is effective only when ABSE or ABSM ALL
origin setting is valid and ON.
Pr mode stop STOP 0x24 | To stop the motor running when STOP is activated. ALL
command
Turret mode MD1 0x28 | Mode switch option 1 Turret
input 1
Turret mode MD2 0x29 | Mode switch option 2 Turret
input 2
Manual recurring | MPD1 | Ox2A | Recursion running command of turret operation Turret
Manual stepping | MPD2 | 0x2B | Step running command of turret operation Turret
Second speed . .
option SPS 0x2C | Speed option 2 of turret operation Turret
Used to select the following torque command source.
Torque command
. TC1 0x2D DI status Command o T
option 1 NO. Description
TC2 | TC1 source
T1 0 0 voltage Analog voltage on TC-LG(£10V)
T2 0 1 PC73 value
Torque command
. TC2 Ox2E T3 1 0 | parameters | PC74 value T
option 2
T4 1 1 PC75 value
Switch between Pt and Pr mode
Pt-Pr switched Pt-Pr O0x2F | 0 - off (Pt mode) Pt,Pr

1 - on (Pr mode)

N[ea)=M Pt-Pr, TC1/TC2 function are suitable for SDE-P type drive.
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3.3.6. CN1 DO signals

There are 6 Digital Output pins; every pin could be assigned a particular function via its corresponding
parameter. PD010 to PD14, PD26 are the relevant parameters to assign these function.

; . ) ) o o 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
outout 9 ALM 0x02 | off the main circuit. Without alarm occurring, ALM-SG would ALL
P turn on after power on 1 second later.
INP turns 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 Pt Pr
Ox03 may be kept conductive during low-speed rotation.
X
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 Pt Pr
q 9 TLC limit or torque analog limit. TLC-SG is off when SON signal is P
control s
turned off.
0x05
Speed limitin In torque mode, VLC-SG is on as motor speed reaches inner
P 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
mag 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
Zero 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.
Pr command . . . . .
completion CMDOK | 0x09 CMDOK-SG is conductive as the inner position command is Pr
output completed or stopped.
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Overload output

OLW is activated when the servo drive has detected that the

warning OLw Ox0A motor has reached the output overload level. Pr
Motion control MC OK OXOB MC_OK is activated when CMDOK and INP are both ON. If Pr
completed - only CMDOK or INP is ON, MC_OK will not be activated.

Pr command OVE 0x0C QVF is a'c't|vated when the servo drive has detected that an Pr
overflow inner position command overflows.

Software When the position command exceeds the PF86 setting value,

positive limit SWPL 0x0D SWPL is activated. Otherwise, SWPL is inactivated. Pr, Pt
Software When the position command exceeds the PF87 setting value,
negative limit SWNL OxOE SWNL is activated. Otherwise, SWNL is inactivated. Pr, Pt
Absolute system The fault messages regarding the absolute encoder will be
warning ABSW OxOF output via ABSW. (Delta PLC format compatible) ALL
Absolute system The absolute position lost causes this DO activated when the

data vanished ABSV Ox10 Mitsubishi ABS system is performed. ALL
Positioning

completion POS1 0x11 | Positioning completion output 1 of turret operation Pr
output 1

Positioning

completion POS2 0x12 | Positioning completion output 2 of turret operation Pr
output 2

Positioning

completion POS3 0x13 | Positioning completion output 3 of turret operation Pr
output 3

Positioning

completion POS4 0x14 | Positioning completion output 4 of turret operation Pr
output 4

Positioning

completion POS5 0x15 | Positioning completion output 5 of turret operation Pr
output 5

Positioning

completion POS6 0x16 | Positioning completion output 6 of turret operation Pr
output 6
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Mode switched
status

LOPM

0ox17

To indicate the current control mode via DO OFF/ON status.

1.PAOL=/ ] 1
OFF: position mode
ON: speed mode
2.PAO1=/ ] B
OFF: speed mode
ON: torque mode
3.PAO1=/ | b
OFF: torque mode
ON: position mode

ALL

Software
DOO0~DOF

S_DOO0

S _DOF

0x20

Ox2F

To output the PD33 bit 0/1 status.

Pr

N[eJI=H Mode switched status and software DO function are suitable for SDE-P type drive.
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The DI default function of the CN1 changes depending on the control mode.

Value Sign Function Pt Pr S T | Pt-S | Pt-T | Pr-S | Pr-T | S-T
0x01 SON Servo ON DIl | DI1 | DIl | D1 | D1 | D1 | D1 | D1 | DI1
0x02 RES Reset DI5 | DIS | DIS | DI5 | D5 | DI5 | DI5 | DI5 | DIS
0x03 PC Proportion control DI3

0x04 TL Torque limit option DI4 DI11 | DI11 | DI11 | DI11 DI11
0x05 TL1 Inner torque limit option DI11

0x06 SP1 Speed option 1 Di6 | DI6 DI2 D2 | DI11 | DI11 | 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 DI4 DI6

Ox0A RS1 Forward rotation option DI4 DI4 D6 | DI4
0x09 RS2 Reverse rotation option DI3 DI3 DI3 | DI3
0x0B ORGP | Origin positioned

0x0C SHOM | Start Home moving

0x0D CM1 Electronic gear option 1 DI2

O0x0E CM2 Electronic gear option 2

OxOF CR Clear DI6 | DI6 DI6 DI6

0x10 CDP Gain switch option DI12 DI12 | DI12 | DI12 | DI12 DI12
0x11 LOP Control mode switch DI8 DI8 | DI8 DI8 DI8 DI8 DI8 | DI8
0x12 EMG External emergency stop DI7 | DI7 | DI7 | DI7 DI7 DI7 DI7 DI7 | DI7
0x13 POS1 Position command 1 DI2 DI2 DI2

0x14 POS2 Position command 2 DI3 DI12 | DI12

0x15 POS3 Position command 3 DI8

0x16 CTRG | Position command trigger Dl4 DI4 Dl4

0x18 LSP Limit of forward rotation DI9 | DI9 | DI9 | DI9 DI9 DI9 DI9 DI9 | DI9
0x19 LSN Limit of reverse rotation DI10 | DI10 | DI10 | DI10 | DI10 | DI10 | DI10 | DI10 | DI10
Ox1A POS4 Position command 4 DI11

0x1B POS5 Position command 5 DI12

0x1C POS6 Position command 6
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0x1D INHP Inhabit pulse input

Ox1E EV1 Event trigger Pr command 1
Ox1F EV2 Event trigger Pr command 2
0x20 EV3 Event trigger Pr command 3
0x21 EV4 Event trigger Pr command 4
0x22 ABSE Absolute system I/O enable
0x22 ABSM | Absolute system 1/O enable
0x23 ABSC | Absolute system origin setting
0x24 STOP Pr mode stop command

0x28 MD1 Turret mode input 1

0x29 MD2 Turret mode input 2

O0x2A MPD1 | Manual recurring DI functions are assigned in this turret mode
0x2B MPD2 | Manual stepping

0x2C SPS Second speed option

0x2D TC1 Torque command option 1
Ox2E TC2 Torque command option 2
Ox2F Pt-Pr Pt-Pr switched

(N[eJ)=H Pt-Pr, TC1/TC2 function are suitable for SDE-P type drive.
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The DO default function of the CN1 changes depending on the control mode.

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 Alarm signal output DO6 | DO6 | DO6 | DO6 | DO6 | DO6 | DO6 | DO6 | DO6
0x03 | INP In-position ready DO1 | DO1 DO1 | DO1 | DO1 | DO1
0x03 | SA Speed attained DO1 DO1 DO1 DO1
0x04 | HOME Home moving completion

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 | Pr command completion output DO3 DO3 | DO3
Ox0A | OLW Overload output warning

0x0B | MC_OK | Motion control completed

0x0C | OVF Pr command overflow

0xOD | SWPL Software positive limit

OxOE | SWNL Software negative limit

OxOF | ABSW | Absolute system warning

0x10 | ABSV Absolute system data vanished

0x11 | POS1

0x12 | POS2

oS | oSS Eggig??lz??efg?eﬁlaegi?: output DO functions are assigned in this turret mode

0x14 | POS4

0x15 | POS5

0x16 | POS6

0x20 | S_DOO

~ ~ Software DOO~DOF All apply

Ox2F | S_DOF

NOJ=H PS DOO~S_DOF function are suitable for SDE-P type drive.
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3.3.7. Interface wiring diagram

(). DI of sink mode

With the inner power supply With the external power supply
Servo drive Servo drive
VDD, _}48 Do not conned VDDJJAIB
VDD and COM=+
COM+1 47,49 R : Approx. 6.8k COM+',,\4?,49 R : Approx. 6.8k
oy
D1 |14 D1 |14
D2 |15 D2 15
DI10] 23 DC24V( " - D10 | 23
For atransistor DI11]12 C> <—> DC 24V Di11]12
Approx. 3. SmA |12 13 200mA or more D|12(..\'13
4'< — O l —
\ SG L 24,2550 \ SG$24,25,50

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

With the inner power supply With the external power supply
Servo drive Servo drive

For a transistor ,L
Approx. 3.5mA VDD\JAIB vDD L 48

DIt (14 For a transistor DI f14

DI2 |15 Approx. 35ma | D2 [15

D10 23 Di10

D11} 12 * Di11

Di121.13 DCE‘N() D12

:(

R : Approx. 6 Bk Cj) DC 24V -

COM+ 147,49 COM+ L.

seIz4,25,5o 24,25 50

0

32



(3). DO interface

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: 200mA or less)

DO of sink mode

With the inner power supply

With the external power supply

Servo drive

Servo drive

48J\VDD
|9

41 | DO1
+ 42 | DO2
DC 24V
(D 43 | DO3
D04 4
DO5 !

(D06 |
- [

r/?fl’r'c;ng polarity of diodé™

I

4SJ)VDD

41 | DO1

42 | DO2

43 | DO3

44 | DO4 4
i

45 | DO5

+
46 | DOB DC 24\/()

— —
~~Wrong polarity of diode™,
*.will damage the drive. .~

~
-

40 A, DOCOM

24,25 50 A SG

DO of source mode

With the inner power supply

With the external power supply

Servo drive

48 A VDD

40 ADOCOM
9,

L 41 | DO1

42 | DO2
(::>D024V 43 | DO3
44 | DOA4
45 | DO5
1.Dos

A -

4

]

24,2550 | SG b

e

~Wrong polarity of dioc;é\1
“will damage the drive, .-’

Servo drive

48 AVDD

40 A DOCOM
9

41 | DO1
42 | DO2

+
45 | pos D€ 24\;(_)
44 | DO4
45 | DOS
46 | DO6

242550 1. SG !
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(4). Speed analog command, torque analog command and MON1, MONZ2 analog output.
Input impedance 10KQ to 12KQ / Output voltage +10V.

Speed/torque analog command input MON1/MONZ2 analog monitor output
Controller Servo drive Servo drive
. 120K0)
10V 30| Mo ag;pu;r:iltage +10V
@ .. TC|27 32|MON2 7T
| | VCl2 L
10KQ N I { \ ! 10KQ
(| oy
I ] AmA full
' : LG L3 | ! scale meter\ A
| )_l B
|
3l 1
SD 7
> !
SD

(5). Encoder pulse output
Output a pulse train signal in the open collector or differential 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 photocoupler output

Servo drive Servo drive DC5~24\

39 LOP e ,._[;' :I:'_ﬂ>_ 39 Lop ,.\:.,‘_&’}Ej
iy Tt )

LS L
b photocoupler
i 341011 4G | T 341011 LG | |
J7 28,29 ij $ 28297 J7
D ~
¢ )

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

\u
X

Differential line drive pulse output Differential line drive pulse output (photocoupler)
Servo drive Controller Servo drive Controller
RPN V- azlia -~
T
R
: )
34(‘\'LAR T J_‘ 34(‘\'LAR

35:]:LB

: >_

I

I

|

:

: T 1| A
| R >— >

! L 36 L LBR
I

I

|

| >

I

|

35:]:LB

-
> 36 L LBR

3?ILZ

High speed
photocoupler

3?ILZ
D)

KNy

T “‘;—/-—4-86 T K—-«

34



(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 4Mpps for differential line drive and 200kpps for open collector type.

Inner power supply for sink mode

External power supply for sink mode

Servo drive

voD L g DC24V

OPC A\ 7

A transistor for | |_t -
approx. 3.5mA nput frequency e~
o ~

_ ppls 200Kpps below
|:J‘1 Lo
[
I

L

| : [

[

[

I

About 1.2k
| —

~
6 ~

—O—C

SG A 2550

SD l

Servo drive
oPC J? About 1.2k
DC24V——+
A transistor for Input frequency
approx. 3.5mA ~
PP Sy ppl g 200Kpps below N
. .
%: I
|
— N
L NPL 6 ~
o4l
L SGA, 2550
[ l
sD

Inner power supply for source mode

External power supply for source mode

Servo drive
Input frequency

200Kpps below
_ o @DCQW
3 vDD A 438

R —PS02
PPIB *Q

|
|
:['T‘ NG L 5
]

S
NS

NP 6
56,1 2550

A transistor for
approx. 3.5mA

DC 24V:1.2KQ~2KQ
DC 12Vv:5100Q~820Q
DC 5V:120Q~200Q

Servo drive

Input frequency
200Kpps below

¥

4{ <L pcoay
=P
. L~ T

A transistor for
approx. 3.5mA

s

S/

Differential line driver

Controller

<
<

Servo drive

Max. pulse
frequency 4Mpps

8

A
e

A
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3.4. CN2 Encoder signal wiring and description

The encoder resolution of SME servo motor is 22-bit per revolution. The appearance of CN2 connector

is shown below.

CN2 front view (This is a connector of 3M.)

1

9\‘.)!. MM Ar4AD
Y ey Ny

0)
Side view Rear view
Cable side
There are two connector types for the different capacity motors.
Type A Type B

©
66
06

The pin names and descriptions are listed below:

Corresponded pin NO.
Function Sign Function description
CN2 Type A Type B
5V power Vce (5V) 1,3 7 B 5V power for encoder
5V ground GND(5V) 2 8 F 5V ground
3.6V power Vcce (3.6V) 5 3 H 3.6V battery power for encoder
3.6V ground | GND(3.6V) 4 4 A 3.6V ground
ENCP ENCP 6 6 D Serial communication signal ENCP
ENCN ENCN 7 5 E Serial communication signal ENCN
Invalid - 8,9,10 1,2 C,G -
Shielding - - 9 I Copper Braid Shield
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3.5. CN3/CN3L communication port signal wiring and description

CN3/CN3L ports are for RS-485 communication. With the Shihlin servo communication software,
users could perform the parameters setting, the motor status monitoring, the motor running and test,
etc. The RS485 format provides a longer distance communication and multiple drives application.

LU T

I 0 E@nmmme
12345678 112345678

=] | =5
RJ45 Pins
Pin NO Sign Function description

1-3 - NC
4 RS-485-B | Data are transmitted in differential line driver. Line driver B.
5 RS-485-A | Data are transmitted in differential line driver. Line driver A.
6 - .NC
7 +5V % This is an internal circuit, not to use it.
8 GND Signal ground

For RS-485 communication, please refer to section 9.1

3.6. CN4 USB communication port

CN4 port is for USB communication. With the Shihlin servo communication software, users could
connect it to the computer then set parameters, monitor the status, operate and test, etc. CN4 is a
Mini-USB type.

Mini-USB

The following table describes the pin assignment of CN4.

Pin No. Function description
1 +5V
2 D-
3 D+
4 -
5 GND
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3.7. CN5 battery power socket

When the absolute encoder servo motor is performed, the backup power for absolute encoder is
necessary. The SDE servo drive provides a socket which the power wires of battery box could plug in.

Battery
box(option)

The following table describes the pin assignment of CN5.

Pin NO Sign Function description
1 Vce(3.6V) | The battery power voltage is 3.6 volt.
2 GND The battery power ground.
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3.8. 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. The servo motor can’t be connected to
the commercial power directly. Otherwise, the emergency stop and other
protective circuits may not work.

€ The electronic equipment 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.
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3.8.1. Wiring diagram of position control (Pr Mode)

=
i
m

Servo drive

— ._r':' Brake resistor (*2)
— T,
30 AC200~240V — 4 P
' C
1] o o P
L1 v f”:ﬂ ’ ‘
L2 W ¥
L 25k CN1 PE Servo motor ]
AT vec | 1
KO -: : TLA | 27
| G 3101 ——cxfF—-——-
|‘_\_J | I NE
13
CN1 'l 24 | GND ! Encoder cable -
(”]‘Q VoD | 48 | 5 3.6V : 50m or less
COM=|47, 40 : ; Er;ll:P |
LSP 1 Lsp | 22 Asmrrr :
LSN —L—{ s [ 23 | | .
SOM f—"~— DI 14
POS1 —"—— D12 | 15
POSZL—"~— D13 | 18 CN1
CTRG |——~— mis [ 17 33 | e LG .
RES ————{ DI5 | 18 : I Encoder A line driver
CR ——~—{ e | 19 34 | LaR i : -
EMG f—L— Di7 | 20 N e T
POS3 —"— DI& | 21 : : Encoder B line driver
POS4 f—"~— D11 | 12 ¥ | LBR !
POSE —"—— D12 | 13 7 | Lz ! [
0 I 56 24,25 50| | : Encoder Z line driver
m or less s | LR L_,' -
3 | OP —n
Encoder £ open collector
CN1 | 3,1'],'11 LG re—.
VoD | 48
INP - Dot | 41 CN4|uss ‘
Z5P ' Doz [ 42 ONALEEEEA f—— otvare "
CMDOK §——@)-+ po3 | 43 CNAL|RSEsE — -:i"'
) GND
TLC - DOs | 44
RD - DO5 | 45 CN1
- 30 |MON1
AL Dos | 46 PP : [ +10V output
(*3) (“’Dw"' 40 " r.1DN2—J|—:-. +10V output
5G |24, 25 50 =

¢ Note: 1. If the external power is applied, do not connect VDD and COM+.
2. See section 3.1 for the wirings of brake resistor.
3. See section 3.3.6 for DO sink or source wiring.
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3.8.2. Wiring diagram of position control (Pt Mode)

ece Servo drive
_oﬁo__{"c q Brake resistor {*2}
30 AC200~240V —4 | 5
—3 ) | T
|
T R 11| p—
o
CN1 ity
Sy 2280 %2 |Servo motor
KO et LA | 27 <
L ! LG [ 310,11 %g
= I 5
[:E PG | @ I CN2 E:%
High speed differential PP | B : 13 | sv | 5
pulse input[\(/c NG & : 24 | GND : E0m or less
ne | s A EEAE
—T : & |[ENCP :
24w | T [ 7 [ewen]
. | 1
Open culln_ecmr NP s B
pulse input
| 5G 24
. CN1 CN1
(1) wvoD | 48 N
13| L lf ,
7 COM=+| 47, 49 i |1 Encoder Aline driver
LSP Lsp [ 22 34 | LAR ol
[
LSN|—L—{ Tsn | 2 = | s L
SONp—~— D11 | 12 "1 Encoder B line driver
CMA—"~— DIz | 15 3 | LBR !
[
PCf—"—~— D13 | 16 7 | 1z e
TL——~— Dl | 17 | : Encoder Z line driver
RESL——~—~TDIE | 18 3B | Lm L |
CR_;:[:H_ ois | 19 29 | or
EMG DIF | 20 Encoder Z open collector
LOP—— DIz 2 3,10, 11 LG p——-m
TLA—""— D11 | 12
I S
CDP DMz | 13 CN4|usB
5G | 24,25, 50| ‘
10m or less CNA ] Communication
oD PP CN3/ R5-435-4 software
) CN3L R5-4358 e i +
NP . DOt | # GMND
4 Doz | 42
ZSP w
WNG i 1 o3 | 43 30 |MoN1 ;
TLC | ' i D04 | a4 PPN | I +10V output
r ' ' B I
RD | ! i Dos | as = Tmomal 1. +10V output
ALM (a4 DOB | 46
pocom | 40
(S}Q SG | 24,25 50

¢ Note: 1. If the external power is applied, do not connect VDD and COM+.
2. See section 3.1 for the wirings of brake resistor.
3. See section 3.3.6 for DO sink or source wiring.
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3.8.3. Wiring diagram of speed control(S Mode)

Servo drive
MCCE Me . .
—oﬁu—|—| R Brake resistor (*2)
3D AC200-240V— & : 5
—u-rr_‘\: J T
|
L1
[ 5D | L2 E‘i =
CN1 )
;’4%— wee | 1 'ég Servo motor|
5KO) |+ 28 e 2 Eg
L)
Lo e | 310,11 | :E:
= cNt | 2 A
e L % V1 ey ] RS
' 2k S I'l 24 | GND ' 50m orless
K |t TLa | 27 I I
1B 1 EEAR
' LG | 3,10, 11 ] | ,
ol || & [emce|
CMN1 1| 7 |Emcu| !
(*1) | |
VoD | 48 _——]——
COM+|47, 48
L8P —L—| r | 22 N
LsN—L—J v | = R
SON—"—— D11 | 14 3B WA S
- i |V Encoder Aline driver
SP2l—"~— DI2 | 15 1 | LR -
ST1—"~— DI3 | 15 [ :
ST~~~ pis | 17 3/ | B
: Encoder B line dri
= | ncoder Ine driver
RES}—~— DI5 | 18 25 | LR : .
SP1—"—~— DI | 19 7
=MS L o7 | ’ - ; 'l i Encoder Z line driver
LOP—"=— DI5 | 21 P I
TLF—"—— DI11 | 12 [Ea
CDP—~~— D1z | 13 o oP
56 |22 25. 90| Encoder Z open collector
10m or less — 310,11 LG —=
CN1
- VDD | 48 CN4 | USB
INP oot | # ‘
4 @ . Comrmunication
ZSP ﬁ- Doz | 42 CN3EEEA
1 R5-485-8
WHNG . 003 | s CN3L——5
w DO4 | 44
TLC ] @
RD :w— oDos | 45 20 uon |-
! +10V output
ALM ﬁ— DO6 | 48 01| Lo b
pocom| 4p L'l 410V output
(*3}< 32 [monz}l—LL,
56 |24,25 %0 |

¢ Note: 1. If the external power is applied, do not connect VDD and COM+.
2. See section 3.1 for the wirings of brake resistor.
3. See section 3.3.6 for DO sink or source wiring.
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3.8.4. Wiring diagram of torque control (T Mode)

Servo drive

MCCE . "
_Dﬁu_._{"": a Brake resistor (*2)
3% AC200~240V—5 b0 s i
£ | T D
e} o |
L1 E
Towt v
w
I’—*Eb— vee |1 PE
KO e =22 e | 2
[ ! e | 310,11 |
I CN2
CN1
! % 13
£ - veC | 26 : =
SO fert : 2 v | o I —
!._,’ G [ 310,11 ;
(*1'. CN1 I 7
|:’ wDD | 48 :
COM=+| 47, 48 T
LSP—L— (P | 22
LSN—L—{ Tsn | 22 CN1
R S Al
30N DI 1: 13 | La Ir — . .
SP2l—™——1 D2 | 15 i | ' Encoder Aline driver
Rel——~—1 D1z | 18 34 | LAR My : -
RS1}——— DIz | 17 I Lol
RES|—~—] 05 | 18 "1 Encoder B line driver
SPip—""~— DI8 | 18 3 | LBR
EMGl—L— D17 | 20 7 | 2 L.
LOP———~— D1z | 21 | : Encoder Z line driver
TL—"—~— D1 | 12 3B | IR
COP——— Dz [ 13 29 | op -
56 [24.25 50| Encoder Z open collector
10m or less 3,10,11| L6 |—m
CN1
VDD | 48
1 CN4 |UsB
WHNG - 0ol | 41 ‘
Z5P - Doz | 42 CN3/ RS-485-A m&mﬁon
'"' R5-485-B / +(©
MBR 4 Do | 43 J
& CN3L—==
VLG . DO4 | 44
RO . Dos | 45
1 30 [MoNT
ALM DOG | 46 . +10V output
3,10,11 | L& |—=
(*3}'<DDC’DM 20 L 410V output
3G |24, 25, 50| 32 |monzf—"L1,

¢ Note: 1. If the external power is applied, do not connect VDD and COM+.
2. See section 3.1 for the wirings of brake resistor.
3. See section 3.3.6 for DO sink or source wiring.
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4. Startup

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

ACAUTION € 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.

4.1. Switching power on for the first time
When switching power on for the first time, follow the instructions below to make a startup.

4.1.1. Startup procedure

Wiring check Check whether the servo drive and servo motor are wired correctly.
A 4
Ambient check Check the ambient environment of the servo drive and servo motor.
y
Parameter setting Set the parameters properly, such as the regenerative option.
Y
Idle test Decouple the servo motor from the machine and run at the speed as
low as possible, check whether the servo motor rotates correctly. Then
give commands to the servo drive and check whether the servo motor
rotates correctly.
Y

Load test After coupling the servo motor with the machine, check machine

motions are correct or not by sending operation commands from the
superior controller.

Gain adjustment Make gain adjustment to optimize the machine motions.
Repetitive run Observe the motion of machine, check if any vibration occurred then to
suppress it.
\4
Stop Stop the servo motor.
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4.1.2. Wiring check
(1) Power supply system wiring
Before switching on the power supply, check the following items.
(a) Power supply system wiring
The power supplied to the power input terminals (R, S, and T) of the servo drive should satisfy the
defined specifications.
(b) Connection of servo drive and servo motor
1) The servo drive power output (U, V, and W) should match in phase with the servo motor power
input terminals (U, V, and W).

Servo drive Servo motar

2) The power supplied to the servo drive should not be connected to the power outputs (U, V, and
W). Otherwise, this will damage the servo drive and servo motor.

o

3) The grounding terminal of the servo motor should be connected to the PE terminal of the servo

Servo drive Servo motor

drive.
Servo drive Servo motar
o p—R—(w)
@ -

(c) When you use a regenerative option, the built-in regenerative resistor and wirings should be
removed from the servo drive, the lead wire of built-in regenerative resistor connected to P+
terminal and C terminal should not be connected. The regenerative option should be connected
to P+ terminal and C terminal.
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(2) 1/O signal wiring
(a) The I/O signals should be connected correctly.
Use DO forced output to forcibly turn on/off the pins of the CN1 connector. This function can be
used to perform a wiring check. Switch off SON (Servo-on) to enable the function.
Refer to section 3.3 for details of 1/O signal connection.
(b) A voltage exceeding DC 24 V is not applied to the pins of the CN1 connector.
(c) Not to short SD and DOCOM of the CN1 connector together.

Servo drive

CH1

DO00M 7
ED

4.1.3. Ambient environment
(1) Cable routing
(a) The wiring cables should not be stressed.
(b) The encoder cable should not be used in excess of its bending life.
(c) The connector of the servo motor should not be stressed.
(2) Environment
Signal cables and power cables are not shorted by metallic dust or the like.
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4.2. Display and operation

The SDE servo drive equips a 5-digit, 7-segment LED display and 4 pushbuttons for servo drive
status display, alarm display, parameter setting, etc. The operation and display are described below.

HHHE —
o—0 O Q O—o

MODE

4

@ ©)
No Name Function description
(1) 5-digit, 7-segment LED | To display motor status, parameters, and abnormal messages.
(2) Decimal LED To displays the decimal points, negative value, etc.
3) MODE key Display mode change, low/high switching.
4) UP Key This key is used to scroll up the display or data.
(5) DOWN key This key is used to scroll down the display or data.
(6) SET key To show or save the value which is operated.

The following table lists the display examples.

Item

Status

5-digit, 7-segment LED

Motor rotation speed

Reverse rotation at 3000r/min

Load to motor inertia ratio 15.5 times ‘ : "—l l-l
’1jjut
Motor feedback revolution -12345 turns O

To light the 5 decimal points.

parameter setting accomplished

a successful EEPROM write-in

parameter setting failed

a failed EEPROM write-in
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4.3.Display flowchart

Press “MODE” key once to shift to the next display mode. Refer to section 4.4 and later for related

display. To read or set the extension parameters, make them valid with the PA42 setting.

Display process Initial Screen Function description Reference
() — || Servo status display Section
b ) ) 1| This message appears at power-on 4.4
ﬂ ® MODE
auto-tunind w " One touch auto tuning function ection
b O 6.3
ﬂ ‘® MODE
Alarm g .
. . ion
H : == «= | | Display current alarm and history records Se:t70
J‘: @ MODE o
- Sequence display, external signal display, DO Section
) |-| - |-| l- forced output, test operation, inertia estimated, 45
' @ wmooe —_— software version display. '
Basic — —
:-' H : : : Display and setting of basic parameters.
f— @ MODE : -
Gain/Filter = Lt
parameters l- |-| TR Display and setting of Gain/Filter parameters.
J_— @ MODE =
Extended — —
parameters :-l : I : : Display and setting of extended parameters.
‘J_7 P "
\/ @ MODE Section
I/O setting = O 4.8
parameters l- l-l TR Display and setting of I/O related parameters.
J‘: @ MODE —
Pr related 1 =
barameters - R Pr mode related parameters group 1
I , (@ MODE -
Pr related 1 Al
barameters - XEE Pr mode related parameters group 2
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4.4. Status display

Press “MODE” key once to shift to the next display mode. Press the “UP” or “DOWN” key to
change the display data as desired. When the required data is selected, the corresponding data
appears. Press the “SET” key to display the information. 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. The servo statuses which may be shown are listed
in the following table:

Status display Sign unit Description
x_'ci’;?]ré?ggﬁ?(:k pulses FPH.I Feedback pulses from the motor encoder are counted and
Ulse displayed.
Motor feedback pul P Ex: A cumulated value of motor feedback pulses 123456789,
(LgvirS_’“:ﬁgit)aC puises FPL.I FPHI=1234, FPLI=56789.
Command pulses CPHI
(High 5-digit) ' The external command pulses are counted and displayed.
pulse | Ex: The number of droop pulses 123456789, CPHI=1234.

Command pulses CPLI CPLI=56789.
(Low 5-digit) '
Accumulative pulses error E| ulse The difference which only low 5-digit between command and
(Low 5-digit) ' P motor feedback pulses are shown.
a2k | epro
P 9 g pulse The motor feedback pulses are multiplied by the electronic
motor feedback pulses FPLO gear then displayed.
(Low 5-digit) ’
Tt | ceno
P 9 g pulse The command pulses are re-counted by the electronic gear
Translated command ratio then displayed.

CPL.O

pulses (Low 5-digit)

The difference which only low 5-digit between command and
E.O pulse | motor feedback pulses are multiplied by the electronic gear
then are shown.

Translated accumulative
pulses error(Low 5-digit)

Command pulse frequency CPF kHz | The frequency of command pulses is counted and displayed.

Motor speed r rpm | The current speed of servo motor is displayed.

Analog speed command Speed: It denotes the analog voltage of speed command.
/limit voltage Torque: It denotes the analog voltage of speed limit.

Speed: It denotes the speed command.

Speed input command/limit v fpm Torque: It denotes the speed limit.
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Status display Sign unit Description
Analog Torque command Position/Speed: It denotes the analog voltage of torque limit.
- U Y )
/limit voltage Torque: It denotes the analog voltage of torque command.
Torque input command/imit TC % Posmop/Speed: It denotes the rated torque limit percentage.
Torque: It denotes the torque command percentage.
. . The continuous and effective load torque is displayed relative
0,
Effective load ratio J % to the rated torque of 100%.
: The highest value in the past 15 seconds is displayed relative
0,
Peak load ratio b % to the rated torque of 100%.
DC bus voltage Pn Vv The P-N yqltage of main circuit is displayed. “Lo-dC” is
shown if it is less than normal value.
Load to motor inertia ratio dC times | Load to motor inertia ratio is displayed.
Instantaneous torque T % The Instantaneous torque value is displayed relative to the
rated torque of 100%.,
Regeneration load ratio L % The permissible percentage of regenerated power is shown.
Pulses of Z phase ZP pulse | The pulses of Z phase reference acknowledged are shown.

reference acknowledged

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 (Low 5-digit)

Position / speed

Motor feedback pulses(Low 5-digit) / Motor speed

Speed

Motor speed

Speed / (torque)

Motor speed /( Analog Torque command/limit voltage)

Torque

Analog Torque command/limit voltage

(Torque) / position

(Analog Torque command/limit voltage) / Motor feedback pulses(Low 5-digit)
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4.5. Diagnostic display

The following table provides information display related to the diagnostic mode.

Name Display Description
( ~ Not ready yet.
oo The drive is being initialized, an alarm has occurred or the
- - SON DI is not activated.
Control status
L Initialization completed; the drive is ready for operation.
Indicates the ON/OFF states of the external 1/O signals.
External 1/0 signal ) 0= 00 ©Z0 v{ | The upper segments correspond to the input signals and
display LU0 0000010 | thelowerones to the output signals. The I/O signals could
be changed by the modification of PD group parameters.
DO forced output '-= R Digital output signals could be forced ON/OFF.
[ N N . .
JOG b 1) ) JOG could be executed if there is no external command.
Test "l ull nln Positioning could be executed when there is no external
. Positioning - - — command. The PC communication software via RS-485 or
operation R T I R . .
USB is required.
. —_— = - This operation could be executed the estimation of load to
Inertia | I W ) { S : ) . :
L — - -— motor inertia ratio or related gain values. This operation
estimation N PR [ B . )
cannot be performed with the display panel.
The offset voltages causes the motor to rotate slowly at the
speed analog command 0V or speed analog limit 0V, this
calibration makes a zero level adjustment. When using this
Automatic offset of Y i function, the PC26 would automatically save the result.
analog input ' b Please follow the s_teps to _ope_rate.
=1 (1). Scroll to the diagnostic display.
(2). Pressthe “SET” key once.
(3). Press the “UP” or “DOWN?” key and select 1.
(4). Pressthe “SET” key.
Software version(low) SE-A0 Indicates the version of the software.
Software version(high) 100-0 Indicates the system number of the software.

The applications of diagnostic display are described as follows.
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4.5.1. Indication of external I/O signals

This display is used to verify the ON/OFF states of digital I/0 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.

(T )
D

[)D(] [)Dq [)Dq D:(] DD(] """ states of external 1/O.

(2) Display of I/0 pin definition

T
Ly

The figure above as an example: DI1 to DI8 are “ON” status. DI9 and DI10 are “OFF” status.
DO1 to DO5 are “ON” status, DO5 and DO6 are “OFF” status.

Connector | Pin No. g&‘t)ga/t Pt Pr S T
12 | TL1 POS4 TL TL

13 I CDP POS5 CDP CDP

14 I SON SON SON SON

15 | CM1 POS1 SP2 SP2

16 I PC POS2 ST1 RS2

17 | TL CTRG ST2 RS1

18 | RES RES RES RES

19 I CR CR SP1 SP1

20 | EMG EMG EMG EMG

N1 21 I LOP POS3 LOP LOP
22 I LSP LSP LSP LSP

23 | LSN LSN LSN LSN

41 O INP INP SA WNG

42 O ZSP ZSP ZSP ZSP

43 @) CMDOK CMDOK MBR MBR

44 O TLC TLC TLC VLC

45 O RD RD RD RD

46 0 ALM ALM ALM ALM
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4.5.2. DO forced output

The output signals could be forced on/off and do not affect the status of servo drive. This function
is used for output signal wiring check, etc. This operation must be performed in the servo off state by
turning off SON.

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

A A . A A
) )
G Press “UP” twice.
I
N N - A A
O )

<)

Press “SET” for longer than 2 seconds.

l Switch on/off the signal below the lit segment.

l Indicates DO on/off status. The correspondence
between segments and signals are shown.

DOS DO5 DO4 DO3 DO2 DOt
G Press “MODE” once.

' Shift to the upper segment of DO2.
4 4 4
@ Press “UP” once.
e 4 I-
l DO2 would light up.
O Press “DOWN” once.
- - I-

DO2 would light off.

| Press “SET” more than 2 seconds.
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4.5.3. Test operation

(1) JOG operation
Perform the LED display of “d-01 .” to run the JOG operation. The servo motor rotates while pressing
the "UP" key to start CCW rotation or the "DOWN?" key to start CW rotation. The servo motor stops
rotating by releasing the key. The panel operation is described as follows.

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

\dl
) VO
@ Press “UP” key three times.
UP
|l
e
Press “SET” key more than 2s.
— SET
—‘ - ' ‘ ‘ --- call this screen then execute the JOG operation.
o,

L The lowest decimal point will flicker.

The relevant parameters of JOG operation are described below.

Pr.No | Sign Function description Setting Unit
range

PCO1 STA Acceleration time constant 0| ms
The time required to reach the rated speed from 0 rpm. ~20000

PC02 STB Deceleration time constant 0| ms
The time required to reach 0 rpm from the rated speed. ~20000

PC04 | JOG JOG speed command 0| rpm
To decide the JOG speed by sett this PC04 value. ~6000

Besides, JOG operation could be performed with the Shihlin servo communication software. Set
“Motor Speed” to determine the JOG speed. Press “Forward” to run the motor in CCW or press
“Reverse” to run the motor in CW.

Jog Test
Motor Speed; 200 pm  |[§  Forward |
[1-stiog) [e') Beverse ]
AccelDecel Time: | 1000 ms [@ Close ]
[0-20000]

To terminate the JOG operation, turn off the power or press the "SET" key in operation test mode
more than 2 seconds to terminate the JOG operation.
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(2) Positioning operation

The Shihlin servo communication software is required to perform this positioning operation. To set

the “turns” and “pulses within one turn” is necessary. For SME motor, there are 4,194,304 pulses in

one turn. If a 10.5 turn’s moving distance is desired, the total pulses are 44,040,192 pulses.

(a) Operation
Make sure that the motor is correctly wired before this test performed. Select operation item via
the Shihlin servo 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 by the Shihlin servo communication software.

Position Test o || =]
Motor Speed: 200 rpm | & Forward |
[1-6000]
|&' Reverse |
Accel/Decel Time: 1000 ms
[0-20000] (& Pause/Clear |

Move Distance

Pulse
0
[0~2147483647) @ |@ Ciose
(b) Description of the buttons
Button name Function description
Forward Press to run positioning operation in CCW.
Reverse Press to run positioning operation in CW.

Press “Pause” button during operation to make a temporary stop. To press the same
Pause button which was pressed to finish the remaining route. Otherwise, to press "Pause”
button again to erases the remaining route.

Close Terminate this test.
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(3) Inertia estimation operation
Inertia estimation operation could be performed when there is no command from the controller. The
Shihlin servo communication software is required to perform this Inertia estimation operation.
(a) Operation
i. Click [Enable Auto Tuning Control Panel].
ii. Setthe parameters, like as acceleration/deceleration time constant, JOG speed.
ii. Click [Setup] to modify the parameters mentioned above.
iv. Click [Servo ON] then the motor would be magnetized.
v. Press [€] or [] to run the motor in CCW or CW. Release [<] or [->] to stop the motor.
vi. Modify “Response Level” value to increase or decrease the control gain.
vii. “Present” shows the current position.
viii. Set [Position 1] and [Position 2] to decide the proper route.
ix. Set“Time Cycle” to determine the idle interval.
X. Press [Start] to execute this inertia estimation. The motor runs between Positionl &2 cyclically.
xi. After few cycles, the “inertia ratio” and “bandwidth” would be obtained.

0)
Acc. Time:
Dec. Time:
(i)
S-Curve Time:
(iv)
(Vi)
(x)
(viii)
(ix)
(vii)

() 1 Ratio of times

Bandwidth
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(b) Relevant parameter modification
After the Inertia estimation, some parameters related to control gain performance would be
modified automatically.

Pr.No | Sign Function description Setting Unit
range
. , 0
PBO3 NLP Resonance suppression low-pass filter ~10000 0.1ms
PBO5 FFC Position feed-forward gain ~208 %
. . . 0 .
PBO6 GD1 | Load to motor inertia ratio ~1200 0.1time
- ; 4
PBO7 PG1 Position loop gain 1024 rad/s
PBO08 VG1 Speed loop gain 40 rad/s
P Pg ~9000
. . 1
PB09 VIC Speed integral gain ~1000 ms

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.

4.6.Automatic offset of analog input

When the external speed analog command input is 0V, there may be still an offset voltage which
will cause a slow motor rotation. The user could compensate this bias by the automatic offset function
in the diagnostic display mode. Follow the steps to execute automatic offset of analog input:

- .‘ - e L * 4 i 1 i
'l Bl x| M%EPress MODE" to call the diagnostic display.

X : x @ Press “UP” 6 time to call this screen.
uP

L )-‘ @ Press “SET” once andthe “0" will flicker.
‘4 ;—( SET

-
=V
— o
*

—

@ Press “UP” once, the “0" ischangedto “1”
2 UP

( ( ™ ® Press “SET” once and the automatic offset will be executed.
LA bd{| 5 Asthe “1” ischangedto “0” , it denotes the completion.
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4.7.Alarm display

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

Name Display Description

|
H ) No alarm occurred.

R

Current alarm

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

-
3

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

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

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

Alarm history

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

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

(o
1
L ) s o o s g
Ll U

0

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

Functions when abnormal alarm occurred
(a) Any mode screen could display the current alarm.

(b) The other screen could be read during the occurrence of an alarm.
(c) Remove the cause of the alarm and clear it by one of the following methods.

i. Switch the power off, then power on the drive again.
ii. Pressthe “SET” key on the current alarm screen.
iii. Turn on the abnormal alarm reset signal (RES).
(d) Move to the next record by pressing “UP” or “DOWN".
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4.8. Parameter display

Some parameter modification would be valid by power off once and power on again.
(1) Decimal parameter (positive number)
Example: PA19 is 1234567, then to change to 1434567.

Ve i
Press “SET” once.
-i W '—- I— —' The lower 5 digits of PA19 are shown and the lowest decimal point
-' ._l -i i-l ( indicates that this is low screen.
Press “MODE” once
-— The higher 2 digits of PA19 are shown and the second decimal point
: I._‘ indicates that this is high screen.
Press “MODE” once
THI) 1 The screen is returned to the low screen.
0t
Press “SET” once
-l ) I- l- -‘ The lowest digit display would be flickering.
iy e I Iy |
Press “MODE” for 5 times.
'j 4-'-' The flickering digit would shift left to the second high digit.
0]
Press “UP” twice.
() ‘ The flickering digit would be changed to “4”.
l:-'.

Press “SET” once to store the modification.
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(2) Decimal parameter (negative number)
Example: PA19 is 1234567, then to change to -1434567.

' l
-
'.'.—.
 ——
L3
"
—
':'
-
o —
L
F
- — S
\
* A
5y -
' l
A L ____J
'.'.-
— v o —
A _.l

Press “SET” once.

The lower 5 digits of PA19 are shown and the lowest decimal point
indicates that this is low screen

Press “MODE” once.

The higher 2 digits of PA19 are shown and the second decimal point
indicates that this is high screen.

Press “SET” once.

The lowest digit of this screen would be flickering.

Press “MODE” twice.

The flickering digit shifts to the highest digit and the “-“ sign appears.

Press “SET” once.

This screen will show “-1.2”.The PA19 is -1234567 now.

Press “MODE” once.

Return to the screen of -1234567 lower 5 digits. The left 2 decimal
points indicate that this number is negative.

Press “UP” once.

Scroll to the next parameter. (PA20)
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(3) Hexadecimal parameter

Example: PEO1 is 0x3760135 and then to change to 0x03740135.

— —
beoe_
g I
— — —
b
Ll (204
_— e, e, e
b _ ]
L oy
T T
1t et

Press “SET” once.

The lower 4 digits of PEO1 are shown and the underline of highest digit
indicates that this is low word.

Press “MODE” once.

The higher 4 digits of PEO1 are shown and the up segment of highest
digit indicates that this is high word.

Press “MODE” once.
It shows the lower word again.
Press “SET” once.

The lowest digit of PEO1 would be flickering.

Press “SET” 4 times.

This flickering digit shifts to the lowest digit of high word.

Press “DOWN” twice.

The display shows the modification.

Press “SET?” once to store the modification.
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4.9. Startup in various control modes

Make a startup in accordance with section 4.1.

4.9.1. Startup in position control mode

(1) Power on
Switch off SON before the servo drive has powered on. After power on, the display shows “r". (Motor
speed)

(2) Test operation
Confirm the servo motor status with a JOG test.

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

Parameter Name g Description
value

PAO1 Control mode option LJJ]0 | Position control mode
PAO2 Gain tuning mode option 0002 Auto-gain tuning mode 1
PAO3 Auto-tuning response level setting 0012 Middle rigidity
PAO6 Electronic gear numerator 1 Set the numerator as “1”
PAO7 Electronic gear denominator 1 Set the denominator as “1”
PA13 Command pulse option Setting corresponds with user’s signals.
PD15 Digital input filter time option (1112 | Filter time constant is “4mS”

(4) Servo on
Turn on SON then the motor shaft is locked and ready to run.

(5) Command pulses input
First, make the servo motor run at a low speed and confirm the direction and operation of servo
motor. If the pulse train commands are open collector type, PP and NP are input terminals. When
line driver signals are applied, please choose PP-PG or NP-NG wirings.

(6) Home return
After executing this function, check whether the designate origin position has reached.

(7) Stop
Turn off SON or make EMG activated to stop running the servo motor.
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4.9.2. Startup in speed control mode

(1) Power on
Switch off SON before the servo drive has powered on. After power on, the display shows “r". (Motor
speed)

(2) Test operation
Confirm the servo motor status with a JOG test.

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

Parameter Name Setting Description
value
PAO1 Control mode option LJJ2 | Speed control mode
PCO1 Acceleration time constant 1000 | A 1000mS time constant
PCO02 Deceleration time constant 500 | A500ms time constant
PCO03 S-pattern acc./dec. time constant 0 | Disabled
PCO05 Inner speed command/limit 1 1000 | Speed command is 1000 rpm.
PCO06 Inner speed command/limit 2 1500 | Speed command is 1500 rpm.
PCO7 Inner speed command/limit 3 2000 | Speed command is 2000 rpm
PD15 Digital input filter time option [J1[12 | Filter time constant is “4ms”
(4) Servo on
Turn on SON then the motor shaft is locked and ready to run.
(5) Start
Choose the speed command with the SP1 and SP2 signals. Options are listed as below.
DI signal
Speed command
SP2 SP1

0 0 Speed analog command(VC)

0 1 Inner speed command 1(PC05)

1 0 Inner speed command 2(PC06)

1 1 Inner speed command 3(PC07)

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

DI signal o )
Rotary direction for inner speed command
ST2 ST1
0 0 Stop (servo lock)
0 1 CCW
1 0 CW
1 1 Stop (servo lock)
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First, make the servo motor run at a low speed and check whether the sequence correct or not. With
the status display, user can check the motor speed, cumulative pulses of command, effective load
ratio, etc. Use auto tuning or manually input the gain parameters and avoid the machine resonance.
Adjust the PAO3 to obtain the optimum speed response.

(6) Home return
After executing this function, check whether the designate origin position has reached.

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

a. Turn off SON
The motor shaft becomes rotatable.

b. Alarm has occurred
The dynamic brake works and the motor suddenly stops running.

c. EMG is activated
The motor stops running then the abnormal message are shown.

d. LSP/LSN signal inactivated
LSP on is rotatable in CCW. LSN on is rotatable in CW. If they are 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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4.9.3. Startup in torque control mode

(1) Power on
Switch off SON before the servo drive has powered on. After power on, the display shows “U”.
(Analog torque command)

(2) Test operation
Confirm the servo motor status with a JOG test.

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

Parameter Name ST Description
value

PAO1 Control mode option L] 14 | Torque control mode
PAO5 Inner torque limit 1 50 | Maximum torque 50% as a limit
PCO1 Acceleration time constant 1000 | A 1000ms time constant
PCO02 Deceleration time constant 500 | A500ms time constant
PCO03 S-pattern acc./dec. time constant 0 | Disabled
PCO05 Inner speed command/limit 1 1000 | Speed limit is 1000 rpm.
PCO06 Inner speed command/limit 2 1500 | Speed limit is 1500 rpm.
PCO7 Inner speed command/limit 3 2000 | Speed limit is 2000 rpm
PD15 Digital input filter time option L2 | Filter time constant is “4ms”

(4) Servo on
Turn on SON then the motor shaft is locked and ready to run.

(5) Start
Use SP1 and SP2 to select the speed limit. The motor runs in CCW when RS1 is activated. The
motor runs in CW when RS2 is activated. First, run the motor at a low speed and check whether the
sequence correct or not. If the sequence is unexpected, check input signal carefully.

(6) Stop
Take one of the following steps to stop running the motor.
a. Turn off SON
The motor shaft becomes rotatable.

b. Alarm has occurred
The dynamic brake works and the motor suddenly stops running.

c. EMG is activated
The motor stops running then the abnormal message are shown.

d. LSP/LSN signal inactivated
LSP on is rotatable in CCW. LSN on is rotatable in CW. If they are 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. Parameters

5.1.Parameter definition

SDE’s parameters are classified into the basic, gainffilter, expansion and I/O. And change the PA42
setting to make the expansion parameters valid if the advance adjustment is required. 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 5.2 for more details.
2. Special symbol of parameter sign

(%) denotes the setting is valid by power off once and power on again.
(m) denotes the setting is vanished once power off.
(a) denotes the invalid change as the Servo ON activated.
(©) denotes the peculiar parameters of SDE-P enhance type drive.
There are 2 ways to make Servo ON disabled.
(1) Turn off the SON DI signal.
(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/O settings (No PD[][])

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

Pr stroke 1 (No PE/ )

The relevant parameters for programming Pr stroke 1

Pr stroke 2 (No PF/ /)

The relevant parameters for programming Pr stroke 2

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.
(]
B |Position control py | 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
8 Speed control s Drive runs motor to attain the target speed. The command type which is an
« P 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.
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5.2. Parameter list

The parameters of Shihlin servo drive could be classify into 5 categories. 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 1/0O and communication functions. PD group is for DI/DO parameters.
The following table is helpful to consult.

(1) Basic parameters

Control mode

NO Abbr. Name Default Unit ptTPrl s [T
PAO1(x) | STY Control mode option 1000h - O] OO0
PAO2(a) | ATUM Gain tuning mode option 0002h - OO | 0O
PAO3 ATUL Auto-tuning response level setting 10 - O]l O | O
PAO4 HMOV | Home moving option 0000h - O
PAO5 TL1 Inner torque limit 1 100 % OO ]0O010
PAO6 CMX Electronic gear numerator 1 - Ol O
PAO7(a) | CDV Electronic gear denominator 1 - Ol O
PAO8 HSPD1 | Home moving high speed option 1 100 rpm O
PAO9 HSPD2 | Home moving high speed option 2 20 rom O
PA10 RES1 Regenerated resistor value - ohm O
PA11 RES2 Regenerated resistor capacity - watt O
PA12 INP In-position range 41943 | Pulse | O | O
PA13(x) | PLSS Command pulse option 0000h - O
PA14(%) | ENR Encoder output pulses 10000 | puisefrev | O | O | O | O
PA15 CRSHA | Motor crash protection level (percentage) 0 % OO 1010
PA16 CRSHT | Motor crash protection (time) 1 ms OO0 10
PAL17 OVL Output overload warning level 120 % Ol O | OO
PA18 ovs Overspeed warning 5500 rpm O]l OO |0
PA19 OVPE | Position error excess 3x2”| puse | O | O
PA20(x) | OVPL1 | Position pulse frequency excess level 1 4500 KHz @)
PA21 (%) Reserved
PA22(x) | DBF Dynamic brake control 0 - Ol O | O |0
PA23m) | MCS Memory write-inhibit function 0 - O] OO0
PA24~PA27 Reserved
PA28(%) | ABS Absolute encoder settings 0000h - O] OO0
PA29m) | CAP Absolute homing position 0000h - OO |lO 0O
PA30@) | UAP Update encoder absolute position 0 - O]l OO0
PA31 APST ABS position status 0000h - OO 1010
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PA32 APR Encoder absolute position (rev) 0 rev O]l O | OO
PA33 APP Encoder absolute position (pulse) 0| pulse O]l OO |0
PA34(x) | ABSM I/O communication of absolute system 0 - OO 1O |0
PA35() | FNO1 Function option 1 0000h - OlO|lO |0
PA36(x) | FNO2 Function option 2 0000h - OO |lO |0
PA37(%) | FNOS3 Function option 3 0000h - OO 1O |0
PA38(©) | AOP3 One touch gain tuning function option 0000h - O]l O | O
PA39(x) | POL Motor rotary direction option 0000h - OlO|lO |0
PA40(A) | SPW Special parameter write-enable 0000h - OO |lO |0
PA41 POSPD | Max. speed setting of pulse output 5500 rpm O]l OO |0
PA42Gk) | BLK Parameter write-inhibit 0000h - Ol O ]1]0 |0
PA43Gk) | ENB Encoder brand 0001h - Ol O ]1]0 |0
PA44k) | EGM Electronic gear ratio option 0 - Ol 0O
PA45(a) | FBP Output pulse number per revolution 10000 | pulse | O | O
PA46(©) | ATST One touch gain tuning option 0000h - Ol OO
PA47©) | TLP Positive torque limit value 5000 | 0.1% O]l OO0
PA48@©) | TLN Negative torque limit value 5000 | 0.1% O]l OO0
PA49~PA50 Reserved
(2) Gain, filter parameters
Control mode

NO Abbr. Name Default Unit Pt pPrl s T
PBO1 NHF1 Machine resonance suppression filter 1 1000 Hz O]l O] OO
PB02 NHD1 Machine resonance suppression attenuation 1 0 dB OO0 |0
PBO03 NLP Resonance suppression low-pass filter 0| 0dms | O | O | OO
PB04 PST Position command filter time constant 3 ms Ol O
PBO05 FFC Position feed-forward gain 0 % Ol 0O
PB06 GD1 Load to motor inertia ratio 70 | 0.itime | O | O | O
PBO7 PG1 Position loop gain 35| radls Ol O
PBO08 VG1 Speed loop gain 183 | rad/s O]l O | O
PB09 VIC Speed integral gain 34 ms OO | 0O
PB10 VFG Speed feed-forward gain 0 % 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 1| O
PB14 GD2 The ratio 2 of load inertia to motor shaft 70 | 0.1time | O | O | O
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PB15 PG2 Position loop gain change ratio 100 % Ol 0O

PB16 VG2 Speed loop gain change ratio 100 % Ol O

PB17 VIC2 Speed integral gain change ratio 100 % Ol 0| 0O
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| 0Ims | O O] O | O
PB21 NHF2 Machine resonance suppression filter 2 1000 Hz O]l OO0
PB22 NHD2 Machine resonance suppression attenuation 2 0 dB O]l OO0
PB23 IVSF Current vibration suppression filter 0 - OO |1O |0
PB24 VDC Speed differential compensation 980 - O]l O | O
PB25 NHF3 Machine resonance suppression filter 3 1000 Hz O]l OO |0
PB26 NHD3 Machine resonance suppression attenuation 3 0 dB OO 0O |0
PB27 ANCF Auto resonance suppression mode 0 - O]l O] OO
PB28 ANCL Resonance suppression detection level 50 % O]l OO0
PB29 AVSM Auto vibration suppression mode 0 - Ol O

PB30 VCL Low-frequency vibration detection level 50 | pulse Ol O

PB31 VSF1 Vibration suppression frequency 1 100| 0.1Hz | O | O

PB32 VSG1 Vibration suppression gain 1 0 - Ol 0O

PB33 VSF2 Vibration suppression frequency 2 100| 0.1Hz | O | O

PB34 VSG2 Vibration suppression gain 2 0 - Ol 0O

PB35 FRCL Friction compensation level 0 % O]l O | O
PB36 FRCT Friction compensation filter time constant 0 ms O]l O | O
PB37 FRCM Friction compensation option 0 - O]l O | O
PB38 FFCT Position feed forward filter time constant 0 ms Ol O
PB39~PB43 Reserved

PB44 PPD Position loop compensation gain rad/s O 10O

PB45(@) | NHF4 Machine resonance suppression filter 4 1000 Hz Ol O] OO
PB46(@) | NHD4 Machine resonance suppression attenuation 4 0 dB Ol Ol O O
PB47@) | NHF5 Machine resonance suppression filter 5 1000 Hz Ol Ol O O
PB48(@) | NHD5 Machine resonance suppression attenuation 5 0 dB Ol O] O O
PB49 DOB Disturbance observer gain 0 - OO0 |0
PB50(©) | MVF Position command average filter time constant 0 ms O O

PB51~56 Reserved

PB57(©) | TOF Torque boost for z-axis application 0| 0.1% Ol Ol O O
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(3) Expansion parameters

Control mode

NO Abbr. Name Default Unit

Pt | Pr | S T
PCO1 STA Acceleration time constant 200 ms Ol OO
PCO02 STB Deceleration time constant 200 ms Ol OO
PCO03 STC S-pattern acc./dec. time constant 0 ms O]l O |0
PC04 JOG JOG speed command 300 rpm OO0 |00
PCO05 SC1 Inner speed command/limit 1 100 rom O NO)
PCO06 SC2 Inner speed command/limit 2 500 rom O NO)
PCO7 SC3 Inner speed command/limit 3 1000 rpm OO
PCO08 SC4 Inner speed command/limit 4 200 rom OO
PCO09 SC5 Inner speed command/limit 5 300 rpm O 1| O
PC10 SC6 Inner speed command/limit 6 500 rpm O | O
PC11 SC7 Inner speed command/limit 7 800 rom O NO)
PC12(a) | VCM Output speed of maximum analog command 3000 rpm O NO)
PC13(a) | TLC Torque generated of maximum analog command 100 % OO ] 0O ]|0O
PC14 MOD Analog monitor output 0100h - OO ] 0O ]|0O
PC15(x) | SVZR Speed analog zero voltage acknowledged range 10 mV O NO)
PC16 MBR Electromagnetic brake output delay time 100 ms OO ] 0O ]|0O
PC17 ZSP Zero speed acknowledged range 50 rom OO ]0O |0
PC18(x) | COP1 | Stop option and power interruption restart option | 0010h - OO ]0O |0
PC19(x) | COP2 | Alarm history clear option 0000h - OO ]0O |0
PC20(x) | SNO Communication device number 1 - Ol O] O | O
PC21(kx) | CMS Communication mode option 0010h - O]l O] 0O 1|0
PC22(x) | BPS Communication protocol option 0010h - OO ]0O |0
PC23 SIC Communication time-out process option 0 s OO ]0O |0
PC24(%x) | DMD Status display option 0000h - OO ]0O |0
PC25 TL2 Inner torque limit 2 100 % OO ]0O |0
PC26 VCO Speed analog command/limit offset 0 mV O NO)
pPC27 TLO Torque analog command/limit offset 0 mV O 10
PC28 MO1 Analog monitor chl offset 0 mV OO0 |0
PC29 MO2 Analog monitor ch2 offset 0 mV OO0 |00
PC30 MOG1 | Analog monitor chl output proportion 100 % OO0 |00
PC31 MOG2 | Analog monitor ch2 output proportion 100 % OO ]0O |0
PC32 CMX2 | Electronic gear numerator 2 1 - O
PC33 CMX3 Electronic gear numerator 3 1 - O
PC34 CMX4 Electronic gear numerator 4 1 - O
PC35(x) | VCL VC voltage limit 0 mV O | O
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PC36 VFMT | VC/VLA linear voltage filter time constant 0| 0lms | O | O | OO
PC37m) | DTA9 ALO09 occurrence delay time 0 ms Ol O |00
PC38 FNO4 Function option 4 0000h - OO 1010
PC39(©) | LPS Low-pass filter setting option 0000h - OOl O O
PC40 MBR1 | Electromagnetic brake enable delay time 0 ms O|lO OO
PC41(0) | MP1A | Object parameter PC57 mapping 0000h - Ol Ol ol O
PC42(©) | MP2A Object parameter PC58 mapping 0000h - Ol o]l O O
PC43(©) | MP3A Object parameter PC59 mapping 0000h - OOl O o
PC44(0) | MP4A | Object parameter PC60 mapping 0000h - OOl Ol O
PC45(©) | MP5A | Object parameter PC61 mapping 0000h - Ol Ol OO
PC46(©) | MP6A Object parameter PC62 mapping 0000h - OOl O o
PC47(9) | MP7A | Object parameter PC63 mapping 0000h - OOl Ol O
PC48(©) | MP8A | Object parameter PC64 mapping 0000h - Ol Ol OO
PC49(©) | MS1A | Object status display 1 mapping 0000h - OOl Ol O
PC50(©) | MS2A | Object status display 2 mapping 0000h - Ol Ol Ol O
PC51(©) | MS3A Object status display 3 mapping 0000h - OOl O o
PC52(©) | MS4A Object status display 4 mapping 0000h - Ol ol O O
PC53(©) | MS5A | Object status display 5 mapping 0000h - OOl Ol O
PC54~PC56 Reserved

PC57@) | MP1 Data read/write register 1 0000h - OO O] O
PC58©@) | MP2 Data read/write register 2 0000h - OO O] O
PC59©@) | MP3 Data read/write register 3 0000h - OO O] O
PC60@) | MP4 Data read/write register 4 0000h - OO O] O
PC61@) | MP5 Data read/write register 5 0000h - OO O O
PC62©@) | MP6 Data read/write register 6 0000h - OO O] O
PC63(©@ | MP7 Data read/write register 7 0000h - OO O O
PC64©) | MP8 Data read/write register 8 0000h - OO O] O
PC65©@) | MS1 Status display content 1 0 (*1) OOl Ol O
PC66(©@) | MS2 Status display content 2 0 *1) Ol Ol O O
PC67@©) | MS3 Status display content 3 0 (*1) Ol Ol Ol O
PC68©) | MS4 Status display content 4 0 (*1) Ol Ol O] O
PC69©@) | MS5 Status display content 5 0 (*1) Ol Ol Ol O
PC70~PC72 Reserved

PC73(© | TQ1 Inner torque command 1 100 % @)
PC74(©) | TQ2 Inner torque command 2 100 % O
PC75(©@) | TQ3 Inner torque command 3 100 % @)
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(4) /O setting parameters

Control mode
NO Abbr. Name Default |  Unit

Pt | Pr | S T
PDO1(x) | DIA1 Digital input signal auto-ON option 1 0000h - O]l OO | O
PD02(x) | DI1 Digital input 1 option 0001h - OO ] O] 0O
PDO3(x) | DI2 Digital input 2 option 000Dh - O]l OO | O
PDO4(x) | DI3 Digital input 3 option 0003h - O]l OO | O
PDO5(x) | DI4 Digital input 4 option 0004h - OO |0 ]| 0O
PDO6() | DI5 Digital input 5 option 0002h - O]l OO | O
PDO7(x) | DI6 Digital input 6 option 000Fh - O]l O] O] O
PDO8(x) | DI7 Digital input 7 option 0012h - O]l OO | O
PD0O9(x) | DI8 Digital input 8 option 0011h - O]l O | OO
PD10(x) | DO1 Digital output 1 option 0003h - O]l O] O] O
PD11(x) | DO2 Digital output 2 option 0008h - O]l OO | O
PD12(%) | DO3 Digital output 3 option 0007h - O]l O] O] O
PD13(x) | DO4 Digital output 4 option 0005h - O]l OO | O
PD14(%) | DO5 Digital output 5 option 0001h - O]l O] O] O
PD15(x) | DIF Digital input filter time option 0002h - O]l OO | O
PD16(m) | 10S Digital input on/off control source option 0000h - O]l OO | O
PD17(x) | DOP1 LSP/LSN triggered stop option 0000h - O NONNGO)
PD18(x) | DOP2 CR signal clear option 0000h - OO
PD19(x) | DOP3 Alarm code output option 0000h - O]l O | OO
PD20(x) | DOP4 Alarm reset triggered process 0000h - O]l OO | O
PD21(%) | DI9 Digital input 9 option 0000h - O]l O] O] O
PD22(%) | DI10 Digital input 10 option 0000h - O]l O] O] O
PD23(x) | DI11 Digital input 11 option 0000h - O]l OO ]| O
PD24(%) | DI12 Digital input 12 option 0000h - O]l OO | O
PD25m) | ITST Communication control DI on/off 0000h - Ol O] O] 0O
PD26(x) | DO6 Digital output 6 option 0002h - O]l OO | O
PD27(x) | DOD DO signal contact definition 0000h - Ol OO 0O
PD28 MCOK Motion completion option 0000h - O
PD29 DID DI signal contact definition 0000h - O]l OO | O
PD30m) | SDO Switch of DO control source (turret application) 0000h -
PD31(m) | OTST Communication control DO on/off 0000h
PD32(x) | SDLY Servo ON delay time 0 - OO ]0O ] 0O
PD33(@) | SFDO Software DO buffer 0000h - O]l O | OO
PD34~PD40 Reserved
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(5) Pr stroke 1 programming parameters

NO Abbr. Name Default Unit Pr Colr;trrol mSode T
PEO1 ODEF Origin return definition 0000h - O
PEO2 ODAT Origin offset value definition 0 - O
PEO3 PDEF1 | PATH#1 definition 0000h - O
PEO4 PDAT1 | PATH#1 data 0 - O
PEOS PDEF2 | PATH#2 definition 0000h - O
PEO6 | PDAT2 | PATH#2 data 0] - o
PEO7 PDEF3 | PATH#3 definition 0000h - O
PEO8 PDAT3 | PATH#3 data 0 - O
PEQ9 PDEF4 | PATH#4 definition 0000h - O
PE10 PDAT4 | PATH#4 data 0 - O
PE11 PDEF5 | PATH#5 definition 0000h - O
PE12 PDATS | PATH#5 data 0 - O
PE13 PDEF6 | PATH#6 definition 0000h - O
PE14 PDAT6 | PATH#6 data 0 - O
PE15 PDEF7 | PATH#7 definition 0000h - O
PE16 PDAT7 | PATH#7 data 0 - O
PE17 PDEF8 | PATH#8 definition 0000h - O
PE18 | PDAT8 | pATH#8 data o] - O
PE19 PDEF9 | PATH#9 definition 0000h - O
PE20 | PDAT9 | PATH#O data o] - O
PE21 PDEF10 | PATH#10 definition 0000h - O
PE22 | PDAT10 | PATH#10 data 0] - O
PE23 PDEF11 | PATH#11 definition 0000h - O
PE24 PDAT11 | PATH#11 data 0 - O
PE25 PDEF12 | PATH#12 definition 0000h - O
PE26 PDAT12 | PATH#12 data 0 - O
PE27 PDEF13 | PATH#13 definition 0000h - O
PE28 PDAT13 | PATH#13 data 0 - O
PE29 PDEF14 | PATH#14 definition 0000h - O
PE30 PDAT14 | PATH#14 data 0 - O
PE31 PDEF15 | PATH#15 definition 0000h - O
PE32 PDAT15 | PATH#15 data 0 - O
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PE33 PDEF16 | PATH#16 definition 0000h O
PE34 PDAT16 | PATH#16 data 0 O
PE35 PDEF17 | PATH#17 definition 0000h O
PE36 PDAT17 | PATH#17 data 0 O
PE37 PDEF18 | PATH#18 definition 0000h O
PE38 PDAT18 | PATH#18 data 0 O
PE39 PDEF19 | PATH#19 definition 0000h O
PE40 PDAT19 | PATH#19 data 0 O
PE41 PDEF20 | PATH#20 definition 0000h O
PE42 PDAT20 | PATH#20 data 0 O
PE43 PDEF21 | pPATH#21 definition 0000h O
PE44 PDAT21 | pATH#21 data 0 O
PE45 PDEF22 | pPATH#22 definition 0000h O
PE46 PDAT22 | pPATH#22 data 0 O
PE47 PDEF23 | pPATH#23 definition 0000h O
PE48 PDAT23 | PATH#23 data 0 O
PE49 PDEF24 | pPATH#24 definition 0000h O
PE50 PDAT24 | PATH#24 data 0 O
PE51 PDEF25 | PATH#25 definition 0000h O
PE52 PDAT25 | PATH#25 data 0 O
PE53 PDEF26 | PATH#26 definition 0000h O
PE54 | PDAT26 | PATH#26 data 0 O
PES5 PDEF27 | PATH#27 definition 0000h O
PE56 PDAT27 | PATH#27 data 0 O
PE57 PDEF28 | pPATH#28 definition 0000h O
PE58 PDAT28 | pPATH#28 data 0 O
PE59 PDEF29 | pPATH#29 definition 0000h O
PE60 PDAT29 | PATH#29 data 0 O
PE61 PDEF30 | PATH#30 definition 0000h O
PE62 PDAT30 | PATH#30 data 0 O
PE63 PDEF31 | PATH#31 definition 0000h O
PE64 PDAT31 | PATH#31 data 0 O
PE65 PDEF32 | PATH#32 definition 0000h O
PEG66 PDAT32 | PATH#32 data 0 O
PE67 PDEF33 | PATH#33 definition 0000h O
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PEG8 PDAT33 | PATH#33 data 0 O
PE69 PDEF34 | PATH#34 definition 0000h O
PE70 PDAT34 | PATH#34 data 0 O
PE71 PDEF35 | PATH#35 definition 0000h O
PE72 PDAT35 | PATH#35 data 0 O
PE73 PDEF36 | PATH#36 definition 0000h O
PE74 PDAT36 | PATH#36 data 0 O
PE75 PDEF37 | PATH#37 definition 0000h O
PE76 PDAT37 | PATH#37 data 0 O
PE77 PDEF38 | PATH#38 definition 0000h O
PE78 PDAT38 | PATH#38 data 0 O
PE79 PDEF39 | PATH#39 definition 0000h O
PESO PDAT39 | PATH#39 data 0 O
PE81 PDEF40 | PATH#40 definition 0000h O
PES82 PDAT40 | PATH#40 data 0 O
PE83 PDEF41 | PATH#41 definition 0000h O
PE84 | PDAT41 | PATH#41 data 0 o
PE85 PDEF42 | PATH#42 definition 0000h O
PE86 PDAT42 | PATH#42 data 0 O
PE87 PDEF43 | PATH#43 definition 0000h O
PESS PDAT43 | PATH#43 data 0 O
PE89 PDEF44 | PATH#44 definition 0000h O
PEQO PDAT44 | PATH#44 data 0 O
PE91 PDEF45 | PATH#45 definition 0000h O
PE92 PDAT45 | PATH#45 data 0 O
PE93 PDEF46 | PATH#46 definition 0000h O
PE94 PDAT46 | PATH#46 data 0 O
PE95 PDEFA47 | PATH#47 definition 0000h O
PE96 PDATA7 | PATH#47 data 0 O
PE97 PDEF48 | PATH#48 definition 0000h O
PE98 PDAT48 | PATH#48 data 0 O
PE99

Reserved

75




(6) Pr stroke 2 programming parameters

NO Abbr. Name Default | Unit Pr Colr;trrol mSode T
PFO1 | PDEF49 | pATH#49 data 0000h | - O
PFO2 | PDAT49 | pPATH#49 definition 0] - O
PFO3 | PDEF50 | PATH#50 data 0000h | - O
PFO4 | PDAT50 | PATH#50 definition 0] - O
PFO5 | PDEF51 | PATH#51 definition 0000h | - O
PFO6 | PDAT51 | pATH#51 data 0| - O
PFO7 | PDEF52 | PATH#52 definition 0000h | - &)
PFO8 | PDAT52 | pATH#52 data 0] - O
PFO9 | PDEF53 | pATH#53 definition 0000h | - O
PF10 PDATS53 | pPATH#53 data 0 _ ©
PF11 | PDEF54 | PATH#54 definition 0000h | - O
PF12 | PDAT54 | PATH#54 data 0| - O
PF13 | PDEF55 | PATH#55 definition 0000h | - ©)
PF14 | PDAT55 | PATH#55 data 0] - O
PF15 | PDEF56 | pPATH#56 definition 0000h | - O
PF16 | PDAT56 | PATH#56 data 0] - O
PF17 | PDEF57 | PATH#57 definition 0000h | - O
PF18 | PDAT57 | pATH#57 data o] - o
PE19 | PDEF58 | PATH#58 definition 0000h | - O
PF20 | PDATS8 | pATH#58 data 0] - O
PF21 | PDEF59 | PATH#59 definition 0000h | - O
PF22 | PDAT59 | PATH#59 data 0] - O
PF23 | PDEF60 | PATH#60 definition 0000h | - O
PF24 | PDAT60 | PATH#60 data 0] - O
PF25 | PDEF61 | PATH#61 definition 0000h | - O
PF26 | PDAT61 | pATH#61 data o] - O
PF27 | PDEF62 | PATH#62 definition 0000h | - O
PF28 | PDAT62 | pATH#62 data o] - O
PF29 | PDEF63 | PATH#63 definition 0000h | - O
PF30 | PDAT63 | pATH#63 data 0] - O
PF31~PF32 Reserved
PF33 | POV1 | Inner position 1 velocity 50 rpm O
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PF34 POV2 Inner position 2 velocity 10 rpm O
PF35 POV3 Inner position 3 velocity 200 rpm O
PF36 POV4 Inner position 4 velocity 300 rpm O
PF37 POV5 Inner position 5 velocity 500 rpm O
PF38 POV6 Inner position 6 velocity 800 rpm O
PF39 POV7 Inner position 7 velocity 1000 rpm O
PF40 POV8 Inner position 8 velocity 1200 rpm O
PF41 POV9 Inner position 9 velocity 1500 rpm O
PF42 POV10 | Inner position 10 velocity 1800 rpm O
PF43 POV11 | Inner position 11 velocity 2000 rpm O
PF44 POV12 | |nner position 12velocity 2200 rpm O
PF45 POV13 | Inner position 13 velocity 2400 rpm O
PF46 POV14 | Inner position 14 velocity 2700 rpm O
PF47 POV15 | Inner position 15 velocity 3000 rpm O
PF48 POV16 | Inner position 16 velocity 3000 rpm O
PF49 POA1 Inner position 1 acc./dec. time 200 ms O
PF50 POA2 Inner position 2 acc./dec. time 300 ms O
PF51 POA3 Inner position 3 acc./dec. time 500 ms O
PF52 POA4 Inner position 4 acc./dec. time 600 ms O
PF53 POAS5 Inner position 5 acc./dec. time 800 ms O
PF54 POA6 Inner position 6 acc./dec. time 900 ms O
PF55 POA7 Inner position 7 acc./dec. time 1000 ms O
PF56 POA8 Inner position 8 acc./dec. time 1200 ms O
PF57 POA9 Inner position 9 acc./dec. time 1400 ms O
PF58 POA10 | Inner position 10 acc./dec. time 1600 ms O
PF59 POA1l | Inner position 11 acc./dec. time 2000 ms O
PF60 POA12 | Inner position 12 acc./dec. time 2500 ms O
PF61 POA13 | Inner position 13 acc./dec. time 3000 ms O
PF62 POA14 | Inner position 14 acc./dec. time 4000 ms O
PF63 POAL5 | Inner position 15 acc./dec. time 5000 ms O
PF64 POAL16 | Inner position 16 acc./dec. time 6000 ms O
PF65 DLY1 Inner position 1 completion delay time 0 ms O
PF66 DLY2 Inner position 2 completion delay time 100 ms O
PF67 DLY3 Inner position 3 completion delay time 200 ms O
PF68 DLY4 300 ms O

Inner position 4 completion delay time
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PF69 DLY5 Inner position 5 completion delay time 500 ms O
PF70 DLY6 Inner position 6 completion delay time 600 ms O
PF71 DLY7 Inner position 7 completion delay time 800 ms O
PF72 DLY8 Inner position 8 completion delay time 1000 ms O
PF73 DLY9 Inner position 9 completion delay time 1200 ms O
PF74 DLY10 Inner position 10 completion delay time 1600 ms O
PF75 DLY11 Inner position 11 completion delay time 2000 ms O
PF76 DLY12 Inner position 12 completion delay time 2500 ms O
PF77 DLY13 Inner position 13 completion delay time 3000 ms O
PF78 DLY14 Inner position 14 completion delay time 4000 ms O
PF79 DLY15 Inner position 15 completion delay time 5000 ms O
PF80 DLY16 Inner position 16 completion delay time 6000 ms O
PF81 PDEC Protection trigger deceleration time 0000h ms O
PF82(m) | PRCM PR trigger register 0 - O
PF83 EVON Event raising trigger 0000h - O
PF84 EVOF Event falling trigger 0000h - O
PF85(m) | PMEM PATH#1 to PATH#2 memory invalid 0000h - O O
PF86 SWLP Software forward stroke limit 2% - O | O
PF87 SWLN Software reverse stroke limit 2341 - Ol O
PF88 KNBR Tool quantity of turret 0 - O
PF89(©) | BLSF Backlash compensation option 0 - Ol O
PF90(©) | BLSP Backlash compensation setting 0| pulse | O | O
PF91(©@) | BLST Backlash compensation time constant setting 0| 01Ims | O | O
PF92~PF99 Reserved
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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 Default Unit Pt Cor;trrol msode T
PAO1(x) | STY Control mode option 1000h - OO |10 |0
PAO5 TL1 Inner torque limit 1 100 % OO |0 |0
PCO05 SC1 Inner speed command/limit 1 100 rpm OO
PCO06 SC2 Inner speed command/limit 2 500 rpm O | O
PCO7 SC3 Inner speed command/limit 3 1000 rpm O | O
PCO08 SC4 Inner speed command/limit 4 200 rom O | O
PC09 SC5 Inner speed command/limit 5 300 rom O | O
PC10 SC6 Inner speed command/limit 6 500 rom O | O
PC11 SC7 Inner speed command/limit 7 800 rom O | O
PC12(a) | VCM Output speed of maximum analog command 3000 rom O | O
PC13(a) | TLC Torque generated of maximum analog command 100 % O]l O | OO
PC25 TL2 Inner torque limit 2 100 % O]l O | OO
PC26 VCO Speed analog command/limit offset 0 mV O | O
pPC27 TLO Torque analog command/limit offset 0 mV O | O
PC35(x) | VCL VC input voltage limit 0 mV O | O

Speed control related parameters

NO Abbr. Name Default | Unit — CorF‘,trm' mSOde =
PAOl(x) | STY Control mode option 1000h - Ol OO | O
PAO5 TL1 Inner torque limit 1 100 % O]l O | OO
PAl14(%) | ENR Encoder output pulses 10000 | putseirev | O | O | O | O
PB18 SFLT Speed low-pass filter smooth time constant 0 ms O 10
PCO05 SC1 Inner speed command/limit 1 100 rom O | O
PCO06 SC2 Inner speed command/limit 2 500 rom OO
PCO7 SC3 Inner speed command/limit 3 1000 rpm O 10O
PCO08 SC4 Inner speed command/limit 4 200 rpm O 10O
PCO09 SC5 Inner speed command/limit 5 300 rpm O 10O
PC10 SC6 Inner speed command/limit 6 500 rpm O 10O
PC11 SC7 Inner speed command/limit 7 800 rpm OO
PC12(a) | VCM Output speed of maximum analog command 3000 rom OO
PC25 TL2 Inner torque limit 2 100 % O]l O | OO
PC26 VCO Speed analog command/limit offset 0 mV O | O
PC35 VCL VC input voltage limit 0 mV OO
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Position control related parameters

NO Abbr. Name Default Unit Pt Cor;trrol msode T
PAO1(x) | STY Control mode option 1000h - ORNORNONNG)
PAO4 HMOV | Home moving option 0000h - O
PAO5 TL1 Inner torque limit 1 100 % O]l O | O |0
PAO6 CMX Electronic gear numerator 1 - Ol O
PAO7(a) | CDV Electronic gear denominator 1 - O | O
PA13(%) | PLSS Command pulse option 0000h - O
PAl14(%) | ENR Encoder output pulses 10000 | puisefrev | O | O | O | O
PA15 PO1H Revolution of inner position command 1 0 rev O
PA39(x) | POL Motor rotary direction option 0000h - O]l OO | O
PC25 TL2 Inner torque limit 2 100 % O]l OO | O
PC32 CMX2 Electronic gear numerator 2 1 - O
PC33 CMX3 Electronic gear numerator 3 1 - O
PC34 CMX4 Electronic gear numerator 4 1 - O
PEO1 ODEF | Origin return definition 0000h - O
PEO2 ODAT | Origin offset value definition 0 - O
PE0O3~PE98 Pr stroke related parameters Ol O
PF01~PF87 Pr stroke related parameters OO

Smoothing filter and resonance suppression related parameters

NO | Abbr. Name Default | Unit Cogtrro' mSOde =
PBO1 NHF1 Machine resonance suppression filter 1 1000 Hz O]l O] OO0
PB02 NHD1 Machine resonance suppression attenuation 1 0 dB O]l O] O |0
PBO03 NLP Resonance suppression low-pass filter ofo0Ims | O | O | O | O
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 | O | O | O | O
PB21 NHF2 Machine resonance suppression filter 2 1000 Hz OO |10 1|10
PB22 NHD2 | Machine resonance suppression attenuation 2 0 dB OO0 1]0
PB23(x) | IVSF Current vibration suppression filter 0000h - O]l O] 0O | 0O
PB25 NHF3 Machine resonance suppression filter 3 1000 Hz O]l O] OO0
PB26 NHD3 | Machine resonance suppression attenuation 3 0 dB Ol O ]0O |0
PB27 ANCF | Auto resonance suppression mode 0 - Ol O ]0O |0
PB28 ANCL Resonance suppression detection level 50 % O]l O] OO
PB29 AVSM Auto vibration suppression mode 0 - O | O
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PB30 VCL Low-frequency vibration detection level 50| pulse | O | O
PB31 VSF1 Vibration suppression frequency 1 100 | 0.1Hz | O | O
PB32 VSG1 | Vibration suppression gain 1 0 - Ol O
PB33 VSF2 Vibration suppression frequency 2 100 | 0.1Hz | O | O
PB34 VSG2 | Vibration suppression gain 2 0 - O] O
PB35 FRCL Friction compensation level 0 % OO | O
PB36 FRCT Friction compensation filter time constant 0 ms Ol O | O
PB37 FRCM | Friction compensation option 0 - OO | O
PB38 FFCT Position feed forward filter time constant 0 ms Ol O
PCO1 STA Acceleration time constant 200 Ms OO | 0O
PCO02 STB Deceleration time constant 200 Ms OO ]| O
PCO03 STC S-pattern acc./dec. time constant 0 ms OO |0
PD17(x) | DOP1 LSP/LSN triggered stop option 0000h - O]l OO
Control gain and gain switch related parameters

NO Abbr. Name Default Unit Pt CorI;trroI mSode T
PAO2(A) | ATUM Gain tuning mode option 0002h - O] O | O
PAO3 ATUL Auto-tuning response level setting 0005h - O]l O | O
PBO05 FFC Position feed-forward gain 000001 | OO
PBO7 PG1 Position loop gain 35| radls Ol O
PBO08 VGl Speed loop gain 817 | rad/s O]l O | O
PBO09 VIC Speed integral gain 48 ms O]l O | O
PB10 VFG Speed feed-forward gain 0 | 0.0001 O
PB1l(x) | CDP Gain switch condition 0000h - Ol O | O
PB12 CDS Gain switch condition value 10 | depends | O | O | O
PB13 CDT Gain switch time constant 1 ms OO | 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 % OO | O
PB17 VIC2 Speed integral gain change ratio 100 % OO | O
PB24 VDC Speed differential compensation 980 - O]l O | O
PB44 PPD Position loop compensation gain 0| radis O] O
PB49 DOB Disturbance observer gain 0 - OO |O | O
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Digital I/0 settings related parameters

Control mode

NO Abbr. Name Default Unit Ptlprls | T
PA12 INP In-position range 100 | Pulse | O | O
PC16 MBR Electromagnetic brake output delay time 100 ms O]l O | O] O
PC17 ZSP Zero speed acknowledged range 50 rom O]l O | OO
PDO1(x) | DIAL Digital input signal auto-ON option 1 0000h - OlOoO|lO|O
PD02(x) | DI1 Digital input 1 option(CN1-14) 0001h - OO |0 |0
PDO3(x) | DI2 Digital input 2 option(CN1-15) 000Dh - Ol OO0
PDO4(x) | DI3 Digital input 3 option(CN1-16) 0003h - OlOo |l O | O
PDO5(x) | DI4 Digital input 4 option(CN1-17) 0004h - OlOo |l O | O
PDO06(x) | DI5 Digital input 5 option(CN1-18) 0002h - |00 |0
PDO7(x) | DI6 Digital input 6 option(CN1-19) 000Fh - OlOoO|lO | O
PDO8(x) | DI7 Digital input 7 option(CN1-20) 0012h - Ol OO0
PDO9(x) | DI8 Digital input 8 option(CN1-21) 0011h - OlO OO
PD10(x) | DO1 Digital output 1 option(CN1-41) 0003h - Ol OO0
PD11(x) | DO2 Digital output 2 option(CN1-42) 0008h - Ol OO0
PD12(%x) | DO3 Digital output 3 option(CN1-43) 0007h - Ol O | OO
PD13(%) | DO4 Digital output 4 option(CN1-44) 0005h - OO |0 |0
PD14(x) | DO5 Digital output 5 option(CN1-45) 0001h - O]l O | OO
PD15(x) | DIF Digital input filter time option 0002h - O]l O | OO
PD16(x) | IOS Digital input on/off control source option 0000h - O]l O | OO
PD17(x) | DOP1 LSP/LSN triggered stop option 0000h - O]l O | O
PD18(%) | DOP2 CR signal clear option 0000h - Ol O
PD19(x) | DOP3 | Alarm code output option 0000h - O]l O | OO
PD20(x) | DOP4 | Alarm reset triggered process 0000h - O]l O | OO
PD21(*) | DIA2 Digital input signal auto-ON option 2 0000h - O]l O | OO
PD22(%x) | DI10 Digital input 10 option 0000h - O]l O | OO
PD23(x) | DI11 Digital input 11 option 0000h - O]l O | OO
PD24(%) | DI12 Digital input 12 option 0000h - O]l O | OO
PD25m) | ITST Communication control DI on/off 0000h - OO | OO
PD26(x) | DO6 Digital output 6 option 0002h - O]l O | OO
PD27(x) | DOD DO signal contact definition 0000h - OO | OO
PD28 MCOK | Motion completion option 0000h - O
PD29 DID DI signal contact definition 0000h - O]l O | OO
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Communication related parameters

NO

Abbr.

Name

Default

Unit

Control mode

ptlPrls|T
PC20(x) | SNO Communication device number 1 - Ol OO | O
PC21(kx) | CMS Communication mode option 0010h - Ol OO | O
PC22(x) | BPS Communication protocol option 0010h - O]l O | OO
PC23 SIC Communication time-out process option 0 S O]l O | O] O
PA23 MCS Memory write-inhibit function 0 O]l O | OO
Monitor and status display related parameters
NO Abbr. Name Default | Unit — CorF‘,trrO' ";Ode =
PC14 MOD Analog monitor output 0100h - O]l O | OO
PC24(x) | DMD Status display option 0000h - O]l O | OO
PC28 MO1 Analog monitor chl offset 0 mV O]l O | OO
PC29 MO2 Analog monitor ch2 offset 0 mV O]l O | OO
PC30 MOG1 | Analog monitor chl output proportion 100 % O]l O | OO
PC31 MOG2 | Analog monitor ch2 output proportion 100 % O]l O | OO
Other functions related parameters
NO Abbr. Name Default | Unit — CorF‘,trm' mSOde =
PA40(a) | SPW Special parameter write-enable 0000h - O]l O | OO
PA42(%) | BLK Parameter write-inhibit 0000h - O] OO | 0O
PBO06 GD1 Load to motor inertia ratio 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] O
PC19(x) | COP2 Alarm history clear option 0000h - O] OO ]| 0O
PC36 BRP Built-in brake resistor protection 300 ms O]l O | OO
PC37m) | MCS Memory write-in protection 0 - OO | OO
PD20(x) | DOP4 | Alarm reset triggered process 0000h - O]l O | OO
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5.3. Parameter details list

5.3.1. PA: Basic parameters
) o Control | Setting )
No | Abbr. Function description Unit
mode range
PAO1 | STY | Setting value of Control mode option: All 0000h -
©) ulz|y][x] ~1126h

x:control mode select

0:position

1:position/speed

2:speed

3:speed/torque

4:torque

5:torque/position

6:turret
y:position command select

0:external input

1:inner register

2 :Pt-Pr switched (valid for SDE-P drive)
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.

1:DI/DO functions are varied with different control modes.

PAO2 | ATUM de option: Pt, Pr | 0000h| -

[o]oTo[x]
©) X:gain tuning mode option S ~0005h
0:manual-gain tuning(P! control)
1: manual-gain tuning(PI control + interference compensator)
2: Auto-gain tuning(load inertia ratio and bandwidth estimated)
3: Auto-gain tuning(fixed load inertia ratio)
4:Interpolation mode 1(PBO07 is adjustable manually)
5:Interpolation mode 2(PB06,PB07 are adjustable manually)

PAO3 | ATUL | Auto-tuning response level setting: ALL 1 -
olofo]x| 32
x:response level setting

Value |Rigidity ﬁg:sg:x Value [Rigidity :f:qs‘:g{':z’:
1 Low 10.0Hz 17 |Middle| 67.1Hz
2 11.3Hz 18 75.6Hz
3 12.7Hz 19 85.2Hz
4 14.3Hz 20 95.9Hz
5 16.1Hz 21 108.0Hz
6 18.1Hz 22 121.7Hz
7 20.4Hz 23 137 1Hz
8 23.0Hz 24 154 4Hz
9 25.9Hz 25 173.9Hz
10 29 2Hz 26 195.9Hz
11 32.9Hz 27 220 6Hz
12 37.0Hz 28 248 5Hz
13 41.7Hz 29 279.9Hz
14 47 0Hz 30 315.3Hz
15 52 9Hz 31 355.1Hz
16 |Middie| 596Hz 32 | High | 400.0Hz
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No

Abbr.

Function description

Control
mode

Setting
range

Unit

PAO4

HMOV

Home moving option:

[0lz[y]x]

:origin detector and rotation option

:Running in CCW rotation and LSP is as a trigger
:Running in CW rotation and LSN is as a trigger
:Running in CCW rotation and ORGP 1 is as a trigger
:Running in CW rotation and ORGP 1 is as a trigger
:Running in CCW rotation and Encoder Z pulse as a trigger
:Running in CW rotation and Encoder Z pulse as a trigger
:Running in CCW rotation and ORGP | is as a trigger
:Running in CW rotation and ORGP | is as a trigger
:Current position as a origin

O ~NO O WNPFEP OJX

:origin attained shortcut moving option
:motor turns back to last Z pulse to attain
:motor goes ahead to next Z pulse to attain
:origin recognized right away

NP OK

Z:origin recognized completion option
0:motor decelerates to stop then return to the mechanism origin
1:motor decelerates to stop

Pr

0000h
~0128h

PAO5

TL1

Inner torque limit 1:

Motor generated torque is restricted by this parameter which

unit is %. The generated torque is calculated as below.

Torque limit value = maximum torque *PAQ05

TL signal is used to select PAO5 or analog TLA as limit value.

TL1 signal enables the PC25 to compare with PAQ5 or TLA.

If the TL1 and SG are open-circuit, the valid torque limit is:
TL-SG The valid torque limit

open-circuit PAQS

short-circuit | If TLA < PAOS5, limit value=TLA

If TLA > PAO5, limit value=PA05

If the TL1 and SG are short-circuit, the valid torque limit is:
TL-SG The valid torque limit

open-circuit | If PC25 < PAO5, limit value=PC25

If PC25 > PAO5, limit value=PA05

short-circuit | If PC25 < TLA, limit value=PC25

If PC25 > TLA, limit value=TLA

Pt, Pr

0000h
~0003h

PAO6

CMX

Electronic gear numerator
See section 6.4.4 for more details.

Pt, Pr

~32767

PAO7

CDhVv

Electronic gear denominator
The improper setting could lead to unexpected fast rotation so
make sure to set them in the state of SERVO OFF.
The proper range setting is:
1 _cMx
50 CDV

(electronic gear ratio)<200

Pt, Pr

~32767

85




. . Control | Setting .
No | Abbr. Function description Unit
mode range

PAO8 |HSPD1| Home moving high speed option 1 Pr 1| rpm
As home moving action are triggered, motor runs at the PAO8 ~2000
speed to search the origin. See section 13.2 for more details.

PA09 |HSPD2| Home moving high speed option 2 Pr 1| rpm
As the origin is acknowledged, motor would keep running or ~500
turns back at the PAO9 speed to search the Z phase pulse. See
section 13.2 for more details.

PA10 | RES1 | Regenerative resistor value All 10| ohm

Drive capacity Default ~750

500W below 100Q

750W~1KW 40Q

1.5KW~3.5KW 13Q

PA1l | RES2 | Regenerative resistor capacity All 0| watt

Drive capacity Default ~3000

500W below 20W

750W~1KW 40W

1.5KW~3.5KW 100w

Refer to section 13.3 for the external resistor option.

PA12 | INP | In-position range Pt, Pr 0| pulse
To define the permissible pulse error range of position pulse ~)%
commands. As positioning operation done, the INP signal of
DO would output.

PA13 | PLSS | Setting value of Control mode option: Pt 0000h .

olz]y[x] ~0312h

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

Here is an example.

Pulse format Forward ‘ Reverse

A RERERE D

y=0 x=0

W fLELt L

z:input pulse filter option
0:Pulse frequency 500kpps or less
1:Pulse frequency 200kpps or less
2:Pulse frequency 2Mpps or less
3:Pulse frequency 4Mpps or less
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. . Control | Setting .
No | Abbr. Function description Unit
mode range
PA14 | ENR | Encoder output pulses Pt, Pr 4| pulse/rev
Used to set the A/B-phase pulses encoder output. Users could ~2%
set the PA39 to choose the output pulse setting or output
division ratio. Set the value 4 times greater than the A-phase or
B-phase pulses. The number of A/B-phase pulses actual output
is 1/4 times. The maximum output frequency is 20MHz. (after
multiplication by 4). Use this parameter within this range.
For output pulse setting
Set " JO0OO " in the PA39, then set PA14 to decide the
number of pulses per servo motor revolution.
If PA39=0000h and PA14=1024, the actual output pulses per
motor revolution is 1024.
For output division ratio setting
Set" 0100 " in parameter PA39.
Set the output division ratio(PA14) per motor revolution.
Output pulses = Resolution per moftor revolution
PA14 setting value
If PA39=0100h and PA14=512, the actual output pulses per
motor revolution is (2°/512)=8192.
PA15 |CRSHA| Motor crash protection level ALL 0] %
To prevent the motor running from crashing the mechanism. If ~300
PA15 is 0, the function is disabled. Any non-zero value setting
will enable this function.
PA16 |CRSHT| Motor crash protection ALL 0| ms
When the PA15 level is reached and the PA16 setting time has ~1000
taken, then the AL20 will occur.
PA17 | OvL | Output overload warning level ALL 0 %
Used to set output overload level. If PA17 setting is within 0 ~ ~120
100, when the motor has reached this level, a warning will be
activated. If PA17 setting exceeds 100, the function is disabled.
PA18 | OVS | Overspeed warning ALL 1| rpm
When the motor feedback speed exceeds this PA18 setting, the ~6000
ALO6 will occur.
PA19 | OVPE | Position error excess Pr, Pt 1| rev
When the position error exceeds this PA19 setting, the ALO8 ~2%1
will occur.
PA20 |OVPL1| Position pulse frequency excess level 1 Pt 100| KHz
When PA13 is set as 0D and the position command pulse ~5000

frequency exceeds this PA20 setting, the ALO7 will occur.
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No

Abbr.

Function description

Control
mode

Setting
range

Unit

PA21

Reserved

PA22

DBF

Dynamic brake control

Used to enable or disable the dynamic brake if an alarm
occurred. 0: DBF enabled, the motor stops immediately.

1’ DBF disabled, the motor coasts to stop gradually.

ALL

PA23

MCS

Memory write-inhibit function

Used to permit or prohibit memory-write.

0: EEPROM is writable.

1 EEPROM is prohibited to be written. Parameter modification
will vanish after power off.

NOTE:

1. The guarantee writable life of EEPROM is 100,000 times.
Too frequent to write the parameter modification in to the
EEPROM would soon run out the life of EEPROM.

2. Operation need to modify some parameters frequently
should enable this write-inhibit function.

3. To ensure the modification of PA23 could be saved into
EEPROM, the drive would automatically set PA23 to O after
re-power on.

4. Once the life of EEPROM has ran out, the drive would show

the AL.OF alarm.

ALL

PA24~

PA27

Reserved

PA28

ABS

Absolute encoder settings
Used to permit that the motor with absolute encoder but is
operated as an incremental motor.
0: Incremental mode. (motor capacity is less than 750W)
1. Absolute mode. (This setting is only available for the servo
motor with absolute encoder, otherwise the AL24 will occur.

All

0000h
~0001h

PA29

CAP

Absolute homing position
When the PA29 is set as 1, the current position will be set as
origin position. This function is the same as the ABSC.

All

0000h
~0001h

PA30

UAP

Update encoder absolute position

Used to update the absolute position data of the encoder.

1: Update the encoder data to PA31~PA33 only

2: Update the PA31~PA33 and clear the position error as well.
As this setting is activated, the current position of the motor
will be reset as the goal of position command.

All
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. . Control | Setting .
No | Abbr. Function description Unit
mode range

PA31 | APST | ABS position status (read only) All 0000h| rpm

bit15~bit5 hit4 bit3 bit2 bitl bit0 ~001Fh
0 0/1 - 0/1 0/1 0/1

bit0: 0:normal

1:absolute position has lost
bitl:0:normal

1:battery low voltage
bit2:0:normal

1:overflow
bit4:0:normal

1:absolute coordinate system has not yet been set
bit5~bit15:reserved

PA32 | APR | Encoder absolute position (rev) (read only) All 21| rev
To display the absolute encoder turn number. This parameter is Y
valid only when the PA28 is set as 1.

PA33 | APP | Encoder absolute position (pulse) (read only) All 0| pulse
To display the absolute encoder pulse number. This parameter is - (222_1)
valid only when the PA28 is set as 1.

PA34 | ABSM | I/O communication of absolute system All 0 -
0:Delta PLC is applied ~1
1:Mitsubishi PLC is applied

PA35 | FNO1 | Function option 1 All 0000h -

~1111Fh

x:Torgue generated and motor rotary direction
When motor run in CCW:
0:the torque regenerated is in CCW
1:the torque regenerated is in CW
When motor run in CW :
0 : the torque regenerated is in CW
1 : the torque regenerated is in CCW
y:rotary direction definition
0:When ST1 is activated, the motor start to run in CCW.
When ST2 is activated, the motor start to run in CW.
1:When ST1 is deactivated, the motor start to run in CCW.
When ST1 is activated, the motor start to run in CW.
The ST2 signal is invalid, the motor shaft is rotatable.
Z:servo-lock option
0: Servo-lock is valid, the stop position is held.
1:Servo-lock is invalid, the stop potion is mobile.
u: condition of control mode switch
0:ZSP signal is referred when control mode is switched.
1:ZSP signal is not referred when control mode is switched.
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. . Control | Setting )
No | Abbr. Function description Unit
mode range
PA36 | FNO2 | Function option 2 All 0000h -
(In some application, this parameter is enabled. Please do not ~1111Fh
set it unless the customer is informed by the Shihlin engineers)
PA37 | FNO3 | Function option 3 All 0000h -
(In some application, this parameter is enabled. Please do not ~1111Fh
set it unless the customer is informed by the Shihlin engineers)
PA38 | AOP3 | One touch gain tuning function option Pr, Pt 0000h -
©) 0]z |y]|x] S ~0111h
X_-auto gain tuning option
0 -invalid
1: valid
y -auto resonance suppression option
0 -invalid
1 :valid
Z :auto vibration suppression option
0 -invalid
1 :valid
y, z bit is adjustable only when x bit was enabled. When y is set
as 1 and one touch tuning has been done, please recover PB27
as 0. When z is set as 1 and one touch tuning has been done,
please recover PB27 as 0.
PA39 | POL | Motor rotary direction option All 0000h -
The relation among motor rotary direction and input command ~0111h

pulse-train direction and encoder output pulse direction is
described below.

0fz]y[x]

X:input pulse-train and motor rotary direction option

motor rotary direction

X
forward pulse-train input reverse pulse-train input

0 CCW CwW

1 Cw CCW

y:motor rotary direction and encoder pulse output option

y motor CCW rotation motor CW rotation

A-phase f l f f A-phase f f f
B-phase l T f T B-phase f f f

A-phase f l f l f l A-phase f l f l f l
1
B-phase f f f B-phase f f T

Z:encoder output option
0:output pulse
1:output division ratio
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. . Control | Setting .
No | Abbr. Function description Unit
mode range

PA40 | SPW | Special parameter write-enable All 0000h -
As this parameter is set as 0088h, the drive would take 3 ~00FFh
seconds to recover factory-set. This change is valid by power
off once and power on again.

PA41 |POSPD| Max. speed output setting of encoder All 0| rpm
According the actual application, users can set this PA41 to ~6000
optimize the encoder outputs (LA, LB). If this setting value is
exceeded during the motor running, the AL30 will occur. “0” is
to disable this function.

PA42 | BLK | Parameter read/write inhibit option All 0000h -

~0006h
PA42 | PAOIO | PBODO |PCOO | PDODO |PEOO | PFOO
0000h ©
0001h © X
0002h © X
0003h © X
0004h © X
0005h| © X
0006h R/W inhibits, but PA42 is writable.
©: R/ enable, O: R enable W inhibit, X: R/W inhibit
Note: When the parameter group is assigned to R/W inhibit, it
mean that the display will not show.

PA43 | ENB | Encoder resolution All - -
This is a read-only parameter.

PA44 | EGM | Electronic gear ratio mode Pt, Pr 0 -
0:normal, ratio=PA06/PAQO7 ~1
1:ratio conversion 1, ratio= motor encoder resolution/PA45

0 | (default) VX
CbV
1 B Command pulse
Command pulse train FBP
Pt means the encoder resolution per revolution

PA45 | FBP Position command pulse per revolution Pt, Pr 10° pulse
Used to set the position command pulse number per revolution ~10°
when the PA44 is set as 1.

PA46 | ATST | One touch gain tuning option Pr, Pt 0000h -

(©) This is used for factory testing. It is useless for customers. S ~FE21n
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. o Control | Setting .
No | Abbr. Function description Unit
mode range

PA47 | TLP | Positive torque limit value All 0| 0.1%

(© It is used to limit the motor generated torque when motor runs forward. ~32700

o o motor max current PA47
Positive torque limit = *
motor rated current 30

PA48 | TLN | Negative torque limit value All 0| 0.1%

(© It is used to limit the motor generated torque when motor runs forward. ~32700

motor max current PA48

Negative torque limit = *
9 1 motor rated current 30
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5.3.2. PB: Gain/Filter parameters
. . Control | Setting .
No | Abbr. Function description Unit
mode range
PBO1 | NHF1 | Machine resonance suppression filter 1 All 10| Hz
To set a specific frequency which the controls gain is decreased ~4000
to suppress the mechanism resonance.
PB0O2 | NHD1 | Machine resonance suppression attenuation 1 All 0| dB
To set the attenuation at the PBO1 frequency. The setting of “0” ~32
value denotes the disabled of this notch filter.
PB03 | NLP | Resonance suppression low-pass filter All 0| 0.1mS
To set low-pass filter time constant for suppress resonance. ~10000
PB04 | PST | Position command filter time constant Pt, Pr 0| ms
Used to smooth the running of motor in position control mode. ~20000
See section 6.4.3 for more details.
PB0O5 | FFC | Position feed-forward gain Pt, Pr 0 %
To reduce the position error and position settling time, but if the ~200
value is set too large, a sudden acceleration or deceleration
may cause overshoots.
PB06 | GD1 | The ratio of load inertia to motor shaft (load inertia ratio) All 0| 0.1time
See section 5.3.3 for more details. ~1200
PB0O7 | PG1 | Position loop gain Pt, Pr 4| radl/s
Used to decide response level of position loop. Increasing PG1 ~1024
improves traceability, but a too high value makes overshooting
or vibration occurred.
PB08 | VG1 | Speed loop gain Pt, Pr 40| rad/s
Increasing VG1 improves traceability to a speed command but S ~9000
a too high value will make machine resonance. It will be set
when auto-gain tuning mode is applied.
PB09 | VIC Speed integral gain Pt, Pr 1| ms
Used to eliminate stationary deviation against a command. S ~1000
PB10 | VFG | Speed feed-forward gain Pt, Pr 0 %
To set the proper gain would reduce the tracking time of speed S ~200
command.
PB11 | CDP | Gain switch option Pt, Pr 0000h -
olo]o]x] S | ~0008h

x:changing condition
0:Invalid
1:Gain switched as the CDP signal of DI is ON
2:Position command frequency >= PB12 setting
3:Position command pulse error >=PB12 setting
4:Motor speed >= CDS(PB12) setting
5:Gain switched as the CDP signal of DI is OFF
6:Position command frequency <= PB12 setting
7:Position command pulse error <= PB12 setting
8:Motor speed <= PB12 setting
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. o Control | Setting .
No | Abbr. Function description Unit
mode range

PB12 | CDS | Gain switch condition value Pt, Pr 0| depends
The CDS’s unit is varied according to the settings of CDP. S ~4000000

PB13 | CDT | Gain switch time constant Pt, Pr 0| ms
Used to smooth the motor running at gain switching moment to S ~1000
suppress vibration if the gain difference is large.

PB14 | GD2 | The ratio 2 of load inertia to motor shaft Pt, Pr 0| 0.1time
Set the demand ratio of load inertia to motor shaft after S ~1200
switching. This value is valid as gain switch function preformed.

PB15 | PG2 | Position loop gain change ratio Pt, Pr 10 %
The gain values would be changed as: ~500

gain after switched = (PG1 or VG1 or VIC) x PB15(%)
These changes are valid only if auto-gain tuning disabled.

PB16 | VG2 | Speed loop gain change ratio Pt, Pr 10 %
These changes are valid only if auto-gain tuning disabled. S ~500

PB17 | VIC2 | Speed integral gain change ratio Pt, Pr 10 %
These changes are valid only if auto-gain tuning disabled. S ~500

PB18 | SFLT | Speed low-pass filter smooth time constant S,T 0 ms
If it is set as zero, this function is disabled. ~1000
| — Original Speed command
| e e Smoothed speed command

o g
SFLT
The required time to catch the command is 5-time of SELT.

PB19 | TQC | Torque command filter time constant T 0| ms

If it is set as zero, this function is disabled. ~5000

Torque|

63%

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
t

TQC

The required time to catch the command is 5-time of TQC.
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. o Control | Setting .
No | Abbr. Function description Unit
mode range
PB20 | SJIT | Speed feedback filter time constant All 0| 0.1mS
Used to set the filter time constant of motor speed feedback. ~1000
PB21 | NHF2 | Machine resonance suppression filter 2 All 10| Hz
The second notch frequency to suppress the resonance. ~4000
PB22 | NHD2 | Machine resonance suppression 2 All 0| dB
The second notch filter attenuation option ~32
PB23 | IVSF | Current vibration suppression filter
0 : disable
1: enable
PB24 | VDC | Speed differential compensation Pt, Pr 0 -
This function is valid when the PC signal activated. S ~1000
PB25 | NHF3 | Machine resonance suppression filter 3 All 10 Hz
The third notch frequency to suppress the resonance. ~4000
PB26 | NHD3 | Machine resonance suppression attenuation 3 All 0| dB
The third notch filter attenuation option ~32
PB27 | ANCF | Auto resonance suppression mode (for NHF1 and NHF2) All 0 -
0:manual set ~2
1: After an auto-scan then the resonance frequency is fixed.
2: Always auto-scan to search the resonance frequency.
PB28 | ANCL | Resonance suppression detection level All 1 %
The high value setting denotes a less sensitivity detection. ~300
PB29 | AVSM | Auto vibration suppression mode All 0 -
0:manual set ~1
1: After auto-suppression then the vibration frequency is fixed.
Note:When users set the PB29 as 1, the servo drive will find
the vibration frequency and suppress it, and the
frequency will be recorded to PB31, then the PB29 will
recover to “0”.
PB30 | VCL | Low-frequency vibration detection level Pt, Pr 1| pulse
The low value setting denotes high sensitivity detection. Users ~8000
set the proper value to prevent from erroneous detection.
PB31 | VSF1 | Vibration suppression frequency 1 Pt, Pr 1| 0.1Hz
To record the manual set or the result of auto-suppression. If ~3000
PB32 is 0, it denotes the 1* vibration suppression filter is off.
PB32 | VSG1 | Vibration suppression gain 1 Pt, Pr 0 -
The high gain setting denotes a high position response. but ~15

may cause a cogging motion.
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. . Control | Setting .
No | Abbr. Function description Unit
mode range
PB33 | VSF2 | Vibration suppression frequency 2 Pt, Pr 1| 0.1Hz
Used to record the manual set or the result of auto-suppression. ~3000
If PB34 is 0, it denotes the 2™ vibration suppression filter is off.
PB34 | VSG2 | Vibration suppression gain 2 Pt, Pr 0 -
The high gain setting denotes a high position response. but may ~15
cause a cogging motion.
PB35 | FRCL | Friction compensation level Pt, Pr 0 %
Used to compensate the friction torque loss. 0 is disable and 1 or| S ~100
above is to enable the friction compensation.
PB36 | FRCT | Friction compensation filter time constant Pt, Pr 0 ms
Used to set the smooth time constant of friction compensation. S ~1000
PB37 | FRCM| Friction compensation option Pt, Pr 0 -
0:Compensation is remained if motor speed is less than PC17. S ~1
1:Compensation is zero if motor speed is less than PC17.
PB38 | FFCT | Position feed forward filter time constant Pt, Pr 0| 0.1ms
Used to set the feed forward filter time constant. ~1000
PB39~PB43 | Reserved
PB44 | PPD | Position loop compensation gain Pt, Pr 0| rad/s
To increase this parameter to improve trackability in response to ~500
the position command.
PB45~PB48 | Reserved
PB49 | DOB | Disturbance observer gain All 0 -
To increase this parameter to decrease the positioning overshot ~100
when the position mode is applied.
To increase this parameter to decrease the speed overshot
when the speed mode is applied
< A high gain adjustment may cause the system resonance.
PB50 | MVF | Position command average filter time constant Pt, Pr 0| ms
(© PB50=0: invalid ~50
PB50=1~50: this MVF filter is enabled
PB51~PB56 | Reserved
PB57 | TOF | Torque boost for z-axis application All 0| 0.1%
(©) When the vertical axis motion with heavy loads is applied, this ~100
torque compensation improves the load fall phenomenon
caused by the electromagnetic brake released.
Note: Improper setting may cause system instability
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5.3.3. PC: Expansion parameters

. o Control | Setting .
No | Abbr. Function description Unit
mode range
PCO1 | 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| ™S
PCO02 | STB | Deceleration time constant
The time spent for the motor to decelerate from the rated speed Pr 0
to 0 rpm is called “deceleration time constant”. ST ~20000| ™S
PCO03 | 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| ™S
soothe the vibration during starting or stopping the motor. '
PCO4 | JOG | JOG speed command
As JOG mode applied, this PC04 is used as speed command. 0
All ~6000| ™M
PC0O5 | 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, PCO06 is used as inner speed command 2. ST -4500
For torque control, PCO6 is the speed limit and directionless. ' ~+4500 rpm
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 fpm
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 fpm
PC09 | SC5 | Inner speed command/limit 5
For speed control, PC09 is used as inner speed command 5. ST -4500
For torque control, PC09 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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. . Control | Setting )
No | Abbr. Function description Unit
mode | range

Pc12 | vcMm | Output speed of maximum analog command S 0| rpm
This value decides the output speed while the maximum ~30000
permissible voltage is applied.
output speed = applied voltage cifospeed command « PC12
When torque mode is applied, this parameter would become T 0
speed limit when the maximum permissible voltage applied. ~30000
Speed limit = applied voltage olfotorque command « PC12

pc13 | TLc | Torque generated of maximum analog command T 0] %
To decide the maximum torque generated while the maximum ~2000
permissible voltage is applied.

Torque limit = applied voltage (?Lfotorque command « PC13

Torque generated of maximum analog command Pt, Pr 0
When position or speed mode is applied, this parameter is S ~2000
used to limit the output speed.

PC14 | moD | Analog monitor output All 0000h -
There are 2 channels of analog monitor provided for users to ~0707h
check the required signals.

Refer to section 6.9.2 for details.

PC15 | SvzR | Speed analog zero voltage acknowledged range S, T 0| mv
Treat the applied voltage which is less than PC15 as zero ~1000
speed command.

pPc16 | MBR | Electromagnetic brake output delay time All 0| ms
The parameter PC16 could be used to decide the delay time of ~1000
the SON signal off to the MBR signal activated.

See section 6.6.3 for more details.

pPc17 | zsp | Zero speed acknowledged range All 0| rpm
As motor feedback speed is less than the setting value of ~10000
PC17, the servo drive would treat it as zero speed and the ZSP
of DO would be outputted.

PC18 | copi| Stop option and power interruption restart option All 0000h -
The voltage level drop would cause drive to alarm and stop. ~0011h

Auto-restart function could be applied by the setting of PC18.
0lolylx] |
X:power interruption restart option
0:invalid
1:valid
y:motor stop option
0:decelerates to stop
1:stops instantaneously
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. . Control | Setting .
No | Abbr. Function description Unit
mode | range
PC19 | COP2 | Alarm history clear option and overload early warning option All 0000h -
© ofz]y[x] ~0111h
x:Alarm history clear option
0:does not clear
1:to clear the histories after power off once and restart
y:overload pre-warn option
0:invalid
1:to stop the motor when the early warning occurred
z .Display option after troubleshooting (only for SDE-P)
0 - to show “AL.--“
1 - to recovery the original display item
PC20 | SNO | Communication device number All 1 -
To set different device number for varied devices is necessary. ~32
If two drives occupy the same number, the communication
could not be performed.
PC21 | CMS | Communication mode option All 0000h -
Lofofo]x] ~0011h
X:communication reply delay time
0:reply within 1 ms
1:reply after 1 ms
PC22 | BPS | Communication protocol option All 0000h -
lofoly [x] ~0058h
X: protocol option
0:7 data bit, No parity, 2 stop bit (Modbus, ASCII Mode)
1:7 data bit, Even parity, 1 stop bit (Modbus, ASCII Mode)
2:7 data bit, Odd parity, 1 stop bit (Modbus, ASCII Mode)
3:8 data bit, No parity, 2 stop bit (Modbus, ASCII Mode)
4. 8 data bit, Even parity, 1 stop bit (Modbus, ASCIlI Mode)
5: 8 data bit, Odd parity, 1 stop bit (Modbus, ASCII Mode)
6: 8 data bit, No parity, 2 stop bit (Modbus, RTU Mode)
7: 8 data bit, Even parity, 1 stop bit (Modbus, RTU Mode)
8: 8 data bit, Odd parity, 1 stop bit (Modbus, RTU Mode)
y:baud rate option
0: 4800 bps
1: 9600 bps
2: 19200 bps
3: 38400 bps
4: 57600 bps
5:115200 bps
PC23 | SIC Communication time-out process option All 0 S
Time-out inspection could be set from 1 to 60 seconds. If it is ~60

set as 0, the inspection function is invalid.
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No

Abbr.

Function description

Control
mode

Setting
range

Unit

PC24

DMD

Status display option
[ololy[x]
x:display option after power on
0: Motor feedback pulses
:Motor feedback revolutions
: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
10:Regenerative load ratio
11~13:Z phase reference absolute pulse
y:assigned display after power on
0:display option according varied control modes
1:display option according the x-digit of PC24

MmO T®X>» © 0N O WDN P

Control mode Initial display after power on

position motor feedback pulses

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 pulses

All

0000h
~0113h

PC25

TL2

Inner torque limit 2
Refer to description of PAOS.

All

~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.
Speed analog limit (VLA) is corrected for torque control mode.
Refer to section 4.5.5 for more details.

ST

-8000
~+8000

mV

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
mode. Torque output analog limit (TLA) is corrected for speed
control mode. Refer to section 4.5.5 for more details.

S, T

-8000
~+8000

mV
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. o Control | Setting .
No | Abbr. Function description Unit
mode | range
PC28 | MO1 | Analog monitor chl offset All -999| mVv
Used to set the output offset voltage of analog monitor MON 1. ~+999
PC29 | MO2 | Analog monitor ch2 offset All -999| mVv
Used to set the output offset voltage of analog monitor MON 2. ~+999
PC30 |[MOG1| Analog monitor chl output proportion All 1 %
Used to set output ratio of monitor signal to be viewed. ~100
PC31 |[MOG2| Analog monitor ch2 output proportion All 1 %
~100
PC32 | CMX2 | Electronic gear numerator 2 Pt 1 -
Refer to the description of PAOS. ~2%
PC33 | CMX3 | Electronic gear numerator 3 Pt 1 -
~p2
PC34 | CMX4 | Electronic gear numerator 4 Pt 1 -
~02
PC35 | VCL | VC input voltage limit ST 0| mv
Used to limit the range of speed analog command (VC). “0” ~20000
denotes no limit. A “5000” setting of PC35 as an example: even
the actual analog command is 10V, the drive would recognize
that the maximum input voltage is only 5V.
PC36 | VMFT | VC/VLA linear voltage filter time constant ST 0| 0.1ms
This is a moving filter. It is unlike the PB18 which is a low-pass ~40
filter. The difference between them is that PC36 affords both
start and stop smoothing effect, but PB18 affords only stop
smoothing effect. If speed mode is applied with the superior
controller command to perform position loop control, the PB18
is recommended. If pure speed or torque mode is applied, use
PC36 to obtain a better smoothing effect.
Original command
Actual response after filtering
PC37 | DTA9 | ALO9 occurrence delay time All 0 ms
The delay time of t ALO9 occurrence detection after power on. ~20000

The “0” setting value means this delay disabled.
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. o Control | Setting .
No | Abbr. Function description Unit
mode | range
PC38 | FNO4 | Function option 4 All 0000h -
Initiate the contact status of DO1 to DO6 when the servo drive ~003Fh
is power on. The contact status of DO1 to DO6 is defined by
the Bit O to Bit 5 of this parameter.
PC38
Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
DO6 DO5 DO4 DO3 DO2 DO1
0: Initiate the DOX status as a NO contact. (a contact), x=1~6
1: Initiate the DOXx status as a NC contact. (b contact), x=1~6
PC39 LLPS Low-pass filter setting option All 0000h -
© o] of of x] ~0001h
x=0: PB03 varies automatically due to PAQ2 setting (PA02 Z0)
x=1: PB03 varies manually
PC40 | MBR2 | The delay time to release electromagnetic brake All ol ms-
When MBR DO function is valid, this parameter is to define the ~1000
delay time of electromagnetic brake released when SERVO ON
activated.
PC41 | MP1A | Object parameter PC57 mapping All (*1) -
©) This is used to designate the address of object parameter that

users want to access. Due to the communication addresses of
accessed parameters are not always consecutive; this mapping
could reduce the access frequency of parameters. The data
length of PC57 is 32-bit, so the specified parameters should be
one 32-bit data or two 16-bit data. The coding of PC41 decides
whether one 32-hit parameter or two 16-bit parameter to be
stored into PC57.

For example:

If PC is set as 0x01010101, it means the mapped data in PC57
is the content of parameter PAOL.

High word Low word
| pPcai | oxo101 | ox0101 |
J
| pcs7 | PAO1 (32-bit) |

If PC is set as 0x01010112, it means the mapped data in PC57
is the PAO1 and PA12.

High word Low word
| pPcai | oxo101 | ox0112 |
J J

| Pcs57 | PAOL (16-bity | PA12 (16-bit) |

When a particular mapping number (address) is assigned to
this PC41, the parameter corresponded to this mapping
number would be mapped to the PC57. So, the modification of
PC57 would be stored to the original parameter

(*) Refer to section 6.10.4 for the parameter’s mapping
address.
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. o Control | Setting .
No | Abbr. Function description Unit
mode | range
PC42 | MP2A | Object parameter PC58 mapping All (*1) -
(© Refer to the setting of PC41
PC43 | MP3A | Object parameter PC59 mapping All (*1) -
(© Refer to the setting of PC41
PC44 | MP4A | Object parameter PC60 mapping All (*1) -
(© Refer to the setting of PC41
PC45 | MP5A | Object parameter PC61 mapping All (*1) -
(© Refer to the setting of PC41
PC46 | MP6A | Object parameter PC62 mapping All (*1) -
(© Refer to the setting of PC41
PC47 | MP7A | Object parameter PC63 mapping All (*1) -
(©) Refer to the setting of PC41
PC48 | MP8A | Object parameter PC64 mapping All (*1) -
(©) Refer to the setting of PC41
PC49 MS1A Object status dlsplay 1 mapplng All 0000h _
This is used to designate the address of displayed object status.  The
(© data length of display 1(PC65) is 32-bit. The address table of object ~00FFh
status display mapping is listed below.
Address Status description
01lh Motor feedback pulses ( original signal)
02h Command pulses ( original signal)
03h Accumulative pulses error ( original signal)
04h Command pulse frequency
05h Motor speed
06h Analog speed command / limit voltage
07h Speed input command / limit
08h Analog Torque command / limit voltage
0%h Torque input command / limit
0Ah Effective load ratio
0Bh Peak load ratio
0Ch DC bus voltage
0Dh Load to motor inertia ratio
OEh Instantaneous torque
OFh Regeneration load ratio
10h Pulses of Z phase reference acknowledged
11h DI/DO status (Refer to section 6.9.4)
12h Current alarm and history record
PC50 | MS2A | Object status display 2 mapping All 0000h -
(©) Refer to PC49; the status displayed is mapped to PC66. ~00FFh
PC51 | MS3A | Object status display 3 mapping All 0000h -
(©) Refer to PC49; the status displayed is mapped to PC67. ~00FFh
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. . Control | Setting .
No |Abbr. Function description Unit
mode | range

PC52 | MS4A | Object status display 4 mapping All 0000h -

Refer to PC49; the status displayed is mapped to PC68. ~00FFh
PC53 | MS5A | Object status display 5 mapping All 0000h -
(© Refer to PC49; the status displayed is mapped to PC69. ~00FFh
PC57 MP1 | Data read/write register 1 All (*1) -
(© This PC57 which stores one 32-bit parameter’s content or two 16-bit

parameters’contents is mapped by the PC41 setting.

SWhen a designated parameter is mapped to PC57, the modification

of PC57 would not be stored into the EEPROM of the designated

parameter.
PC58 | MP2 | Data read/write register 2 All (*1) -
(©) The mapped read/write data is designated by the PC42 setting.
PC59 | MP3 | Data read/write register 3 All (*1) -
(©) The mapped read/write data is designated by the PC43 setting.
PC60 | MP4 | Data read/write register 4 All (*1) -
(© The mapped read/write data is designated by the PC44 setting.
PC61 | MP5 | Data read/write register 5 All (*1) -
(© The mapped read/write data is designated by the PC45 setting.
PC62 | MP6 | Data read/write register 6 All (*1) -
(© The mapped read/write data is designated by the PC46 setting.
PC63 | MP7 | Data read/write register 7 All (*1) -
(© The mapped read/write data is designated by the PC47 setting.
PC64 MP8 | Data read/write register 8 All (*1) -
(© The mapped read/write data is designated by the PC48 setting.
PC65 MS1 | Status display content 1 (read only) All (*1) -
(© The status data displayed is designated by the PC49 setting.
PC66 MS2 | Status display content 2 (read only) All (*1) -
(© The status data displayed is designated by the PC50 setting.
PC67 MS3 | Status display content 3 (read only) All (*1) -
(©) The status data displayed is designated by the PC51 setting.
PC68 MS4 | Status display content 4 (read only) All (*1) -
(©) The status data displayed is designated by the PC52 setting.
PC69 MS5 | Status display content 5 (read only) All (*1) -
(© The status data displayed is designated by the PC53 setting.
PC70~PC72 | Reserved
PC73 TQ1 | Inner torque command 1 T -300 %
(© SDP-E equips with the digital torque command, refer to section 6.6.1. ~300
PC74 TQ2 | Inner torque command 2 T -300 %
(© SDP-E equips with the digital torque command, refer to section 6.6.1. ~300
PC75 TQ3 | Inner torque command 3 T -300 %
(© SDP-E equips with the digital torque command, refer to section 6.6.1. ~300

(*1) The setting range of data depends on the type of designated data to be accessed.
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5.3.4. PD: I/O setting parameters

. . Control | Setting )
No | Abbr. Function description Unit
mode | range
PDO1 | DIAL1 | Digital input signal auto-ON option 1 All 0000h -
~1111h
Xx: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
1:LSP-SG is short-circuit without actual wiring
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
PD02 | DI1 Digital input 1 option All 0000h -
The 12 DI input pins of CN1 are programmable. The default pin ~002Fh
functions are different corresponding to varied control modes.
PD0O3 | DI2 Digital input 2 option All 0000h -
~002Fh
PD04 | DI3 Digital input 3 option All 0000h -
~002Fh
PDO5 | Dl4 Digital input 4 option All 0000h -
~002Fh
PD06 | DI5 Digital input 5 option All 0000h -
~002Fh
PDO7 | DI6 Digital input 6 option All 0000h -
~002Fh
PD0O8 | DI7 Digital input 7 option All 0000h -
~002Fh
PD09 | DI8 Digital input 8 option All 0000h -
~002Fh
PD10 | DO1 | Digital output 1 option All 0000h -
The DO output pins of CN1 are programmable. The default pin ~001Fh
functions are different corresponding to varied control mode.
PD11 | DO2 | Digital output 2 option All 0000h -
~001Fh
PD12 | DO3 | Digital output 3 option All 0000h -
~001Fh
PD13 | DO4 | Digital output 4 option All 0000h -
~001Fh
PD14 | DO5 | Digital output 5 option All 0000h -
~001Fh
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. . Control | Setting .
No | Abbr. Function description Unit
mode | range
PD15 | DIF Digital input filter time option All 0000h -
olo]o]x] ~0005h
x:filter time constant
0:invalid
1:2mS
2:4mS
3:6mS
4: 8mS
5:10mS
PD16 | SDI | Digital input on/off control source option All 0000h -
Each bit of this parameter is to decide the on/off control source ~0FFFh
of corresponding DI. The bit definition is described as follows.
0:The specified Dl is controlled by the actual wirings.
1: The specified DI is controlled by communication software
PD17 | DOP1 | LSP/LSN triggered stop option Pt, Pr 0000h -
o]o]o]x] S | ~0001h
X:motor stop option
0:stops immediately
1:decelerates to stop according to PF81 setting
PD18 | DOP2 | CR signal clear option Pt, Pr 0000h -
As CR signal is activated, the deference between position ~0002h

pulses and motor feedback pulses would be cleared.

[ofofofx]

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 is triggered again, the present commands
would be executed. Here is the process chart.

S ~ 7}
=

W

CTRG

CR

L W R L

Moving distance
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. . Control | Setting .
No | Abbr. Function description Unit
mode | range
PD19 | DOP3 | Alarm code output option All 0000h -
(ofofofx] ~0001h
X:output option
0:DO function according to PD10 ~ PD14 setting
1: to show alarm codes while alarms occurred
X CN1-41 CN1-42 CN1-45
0 DO function DO function DO function
1 Alarm code
CN1
code Alarm name
41 42 45
AL 09 |Communication abnormal
AL. OA |Communication time-out
0 0 0 AL. OE |IGBT overheat
AL. OF |Memory error
AL.10 |Overload 2
0 0 1 AL. 02 |Low voltage
AL.01 |Over voltage
0 1 0
AL. 04 |Regenerative alarm
0 1 1 AL. 03 |Over current
1 0 0 AL. 05 |Overload 1
AL.06 |Over speed
1 0 1 AL. 07 |Pulse command abnormal
AL. 08 [Position error excessive
AL. OB |Encoder error 1
1 1 0
AL. OC |Encoder error 2
1 1 1 AL. 11 |Motor mismatch
PD20 | DOP4 | Alarm reset triggered process All 0000h -
ofoly[x] ~0011h
X:clear option
0:PWM signal off(If the motor is running, it would coast to
stop. If the motor is shaft-lock, it would become rotatable.
1:invalid
y . ALM output option when warning occurred
0 : ALM disabled
1 : ALM enabled
PD21 | DI9 | Digital input 9 option All 0000h -
The 12 DI input pins of CN1 are programmable. The default pin ~002Fh

functions are different corresponding to varied control modes.
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. . Control | Setting .
No | Abbr. Function description Unit
mode | range

PD21 | DI9 Digital input 9 option All 0000h -
The 12 DI input pins of CN1 are programmable. The default pin ~002Fh
functions are different corresponding to varied control modes.

PD22 | DI10 | Digital input 10 option All 0000h -

~002Fh

PD23 | DI11 | Digital input 11 option All 0000h -

~002Fh

PD24 | DI12 | Digital input 12 option All 0000h -

~002Fh

PD25 | ITST | Communication control DI on/off All 0000h -
To set this parameter to determine the on/off state of Digital ~0FFFFh
Inputs (DI) if the PC communication software is applied. The
bitO~ bitll correspond with DI1~ DI12. The PD16 (DI on/off
state control option) determines whether if the source is the
external signals or PC communication software. To read the

PD25, if the value is 0011h, it means that the state of DI1 and
DI5 are ON. If to write 0011h to the PD25, it means that the
command state of DI1 and DI5 are ON.
Example 1:
If the setting of PD16 is OFFFh, the setting of PD25 is 0000h, it
denotes the PC communication software determines all DI
on/off status via the PD25 setting. Even the external actual
hardware pins are all activated with SG.
Example 2:
D_I12 AND OR I?Il
bit11 ] bit0
external | 1 | 1 1 /I_ o|o|0|o0Of 1 1|1
Pp16 |1 |1 |1f1|1|1]0 |0 }of 00
PD25 11:1::::000111 0|0
Result |1 ]1(1]0[0|0|0 |01 |21 (1] 1
According to the condition above, DI12~ DI7’s on/off status is
determined via the PC communication software, DI6~ DI1’s
status is controlled by the actual hardware pin state. Since the
external actual pin status is 111100001111, the PD25 setting is
111000111000, the final result is 111000001111.

PD26 | DO6 | Digital output 6 option All 0000h -
The 6 DO output pins of CN1 are programmable. The preset pin ~002Fh
functions are different corresponding to varied control modes.

PD27 | DOD | Digital output logic option All 0000h -
To define the logic of DO1~ DO6. The bitO~ bit5 corresponds to ~003Fh

DI1~ DI6. Contact A or contact B is selectable.
0 : normal open contact A
1 : normal close contact B
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) . Control | Setting )
No | Abbr. Function description Unit
mode | range
PD28 |MCOK| Moation completion (DO: MC_OK) option All 0000h -
0 Jo [y [x] ~002Fh
X:output option
0:not to hold
1:to hold
y:potion error option
0:AL1B is invalid
1:AL1B is valid
Dl CTRG []
Di0: CAMDOK J
. . DLY'-‘
_,/”/F?Ds'rﬁnn command “‘:
————#  [NP=0MN, indicates
DO: INF I r position completion
po:MCOK | | cmookame
PD29 | DID | DI signal contact definition All 0000h -
To define the input logic of DI signal. Bit O~ bit 11 corresponds to ~0FFFh
DI1~ DI12.
0:normal open contact A
1:normal close contact B
Note: If any DI is assigned to be controlled by the PC
communication software, this application is invalid. Refer
to the parameter PD16 description.
PD30 | SDO | Switch of DO control source (turret application) Turret 0000h -
To determine the control source of DO1 to DO6 with PD30 bits. ~003Fh
0: DOx status is depended on the drive program executed.
1: DOx status is depended on the setting of PD30. (x=1~6)
PD31 | OTST | Communication control DO on/off Turret 0000h -
To set this parameter to determine the on/off state of Digital ~003Fh
Outputs (DO). Refer to PD25 setting for more detail description.
PD32 | SDLY | Servo ON delay time All 0| ms
To delay a time when Servo ON instruction is activated. ~3000
PD33 | SFDO | Software DO buffer ALL 0000h -
©) The bit0~bit7 of PD33 are used to controlthe S DO0 to S_DO?7. ~00FFh
PD34~ PD40 | Reserved
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5.3.5. PE: Pr stroke 1 parameters
. o Control Setting .
No | Abbr. Function description Unit
mode range
PEO1 | ODEF | Origin return definition Pr 00000000h | -
Bit definition of PEO1 parameter is described as below. ~10FFFF3Fh
PEO1
31-28 | 27-24 | 23-20 | 19-16 | 15-12 | 11-8 7-0
BOOT - DLY - DEC ACC PATH
PATH : stroke option
0:stop
1~63:to execute a assigned stroke
ACC :acceleration time option
O0~F: corresponded to PF49~PF64
DEC : deceleration time option
0~F:corresponded to PF49~PF64
DLY :delay time option
0~F:corresponded to PF65~PF80
BOOT : origin return option after the drive is power on
0:Not to execute origin return
1:To execute origin return
The relevant parameters for origin return are also described.
PAO4 :Home moving option
PA08~PA09: Home moving high speed option 1 & 2
PEO2: Define a offset numeric value for origin
Please refer to chapter 7 for a more detail description.
.. e 31
PEO2 | ODAT | Origin offset value definition Pr -(27+1)| -
To define an offset numeric value for origin. (2% 1~)
ORG_DEF
32 bits
PEO3 |PDEF1| PATH#1 definition Pr 00000000h| -
Bit definition of PEO3 parameter is described as below. -
p— TVPE FFFFFFFFh
bit7 bit6 bit5 bit4 bit3~bit0
UNIT AUTO INS [1: SPEED constant speed control
2 : SINGLE one stroke execution
CMD OVLP INS
B : AUTO reload next executed strokes
INS |7 : JUMP to an assigned stroke
AUTO INS 8 : WRITE an parameter modification

INS:insertion command of an assigned stroke
QVLP:a permission to overlap the next stroke
AUTO :reload the next stroke execution

CMD :reload the next stroke execution

Please refer to chapter 7 for a more detail description.
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. o Control Setting .
No |Abbr. Function description Unit
mode range
PEO4 |PDAT1| PATH#1 data Pr  |Non-index: -
To define the destination of PATH#1, or the goal PATH that is -(2°'+1)
going to jump. ~(2%-1)
Index:
0~4194304
PEO5 |PDEF2| PATH#2 definition Pr 00000000h | -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PEO6 |PDAT2| PATH#2 data Pr -(2*+1)| -
Please refer to PEO4 instruction. ~(2%-1)
PEO7 |PDEF3| PATH#3 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PEO8 |PDAT3| PATH#3 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2%-1)
PE09 |PDEF4| PATH#4 definition Pr 00000000h | -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PE10 |PDAT4| PATH#4 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2%-1)
PE11 |PDEF5| PATH#5 definition Pr 00000000h | -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PE12 |PDATS| PATH#5 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2%-1)
PE13 |PDEF6| PATH#6 definition Pr 00000000h | -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PE14 |PDAT6| PATH#6 data Pr (24| -
Please refer to PEO4 instruction. ~(2%-1)
PE15 |PDEF7| PATH#7 definition Pr 00000000h | -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PE16 |PDAT7| PATH#7 data Pr 2%+ -
Please refer to PEO4 instruction. ~(2°'-1)
PE17 |PDEF8| PATH#8 definition Pr 00000000h | -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PE18 |PDAT8| PATH#8 data Pr -(2%+1)| -
Please refer to PEO4 instruction. ~(2°'-1)
PE19 |PDEF9| PATH#9 definition Pr 00000000h | -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PE20 |PDAT9| PATH#9 data Pr -2%+1)| -
Please refer to PE04 instruction. ~(231-1)
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i . Control | Setting )
No | Abbr. Function description Unit
mode range

PE21 |PDEF10| PATH#10 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE22 |PDAT10| PATH#10 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2*-1)

PE23 |PDEF11| PATH#11 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE24 |PDAT11| PATH#11 data Pr 2°+1)| -
Please refer to PEO4 instruction. ~(2%-1)

PE25 |PDEF12| PATH#12 definition Pr | 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE26 |PDAT12| PATH#12 data Pr 2%+ -
Please refer to PEO4 instruction. ~(2%-1)

PE27 |PDEF13| PATH#13 definition Pr | 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE28 |PDAT13| PATH#13 data Pr -2+ -
Please refer to PEO4 instruction. ~(2%-1)

PE29 |PDEF14| PATH#14 definition Pr 00000000h | -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE30 |PDAT14| PATH#14 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2%-1)

PE31 |[PDEF15| PATH#15 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE32 |PDAT15| PATH#15 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2%-1)

PE33 |PDEF16| PATH#16 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE34 |PDAT16| PATH#16 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2°'-1)

PE35 |PDEF17| PATH#17 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE36 |PDAT17| PATH#17 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2°'-1)
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. . Control Setting )
No | Abbr. Function description Unit
mode range

PE37 |PDEF18| PATH#18 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE38 |PDAT18| PATH#18 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2*-1)

PE39 |PDEF19| PATH#19 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE40 |PDAT19| PATH#19 data Pr -2%+1)| -
Please refer to PE04 instruction. ~(2%-1)

PE41 |PDEF20| PATH#20 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE42 |PDAT20| PATH#20 data Pr 2+1)| -
Please refer to PEO4 instruction. ~(2%-1)

PE43 |PDEF21| PATH#21 definition Pr 00000000h | -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE44 |PDAT21| PATH#21 data Pr -2+ -
Please refer to PEO4 instruction. ~(2%-1)

PE45 |PDEF22| PATH#22 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE46 |PDAT22| PATH#22 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2%-1)

PE47 |PDEF23| PATH#23 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE48 |PDAT23| PATH#23 data Pr -2+ -
Please refer to PEO4 instruction. ~(2%-1)

PE49 |PDEF24| PATH#24 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE50 |PDAT24| PATH#24 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2°'-1)

PE51 |PDEF25| PATH#25 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE52 |PDAT25| PATH#25 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2°'-1)
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. . Control Setting )
No | Abbr. Function description Unit
mode range

PE53 |PDEF26| PATH#26 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE54 |PDAT26| PATH#26 data Pr -(2%+1)| -
Please refer to PEO4 instruction. ~(2*-1)

PE55 |PDEF27| PATH#27 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE56 |PDAT27| PATH#27 data Pr 2°+1)| -
Please refer to PEO4 instruction. ~(2%-1)

PE57 |PDEF28| PATH#28 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE58 |PDAT28| PATH#28 data Pr 2%+ -
Please refer to PEO4 instruction. ~(2%-1)

PE59 |PDEF29| PATH#29 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE60 |PDAT29| PATH#29 data Pr 2°+1)| -
Please refer to PEO4 instruction. ~(2%-1)

PE61 |PDEF30| PATH#30 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE62 |PDAT30| PATH#30 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2%-1)

PE63 |PDEF31| PATH#31 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE64 |PDAT31| PATH#31 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2%-1)

PE65 |PDEF32| PATH#32 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE66 |PDAT32| PATH#32 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2°'-1)

PE67 |PDEF33| PATH#33 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE68 |PDAT33| PATH#33 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2°'-1)
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. o Control Setting )
No | Abbr. Function description Unit
mode range

PE69 |[PDEF34| PATH#34 definition Pr 0ooo0000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE70 |PDAT34| PATH#34 data Pr -(231+1) -
Please refer to PE04 instruction. ~(231.1)

PE71 |PDEF35| PATH#35 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE72 |PDAT35| PATH#35 data Pr -(231+1) -
Please refer to PE04 instruction. ~(231.1)

PE73 |PDEF36| PATH#36 definition Pr 0oo00000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE74 |PDAT36| PATH#36 data Pr -(231+1) -
Please refer to PEO4 instruction. ~(2%-1)

PE75 |PDEF37| PATH#37 definition Pr 00000000h -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE76 |PDAT37| PATH#37 data Pr _(231+1) i
Please refer to PE0O4 instruction. ~(231_1)

PE77 |PDEF38| PATH#38 definition Pr oooooo00h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE78 |PDAT38| PATH#38 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(231_1)

PE79 |[PDEF39| PATH#39 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PES0 |PDAT39| PATH#39 data Pr -(2%+1)| -
Please refer to PEO4 instruction. ~(231_1)

PE81 |[PDEF40| PATH#40 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE82 |PDAT40| PATH#40 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2°'-1)

PE83 |PDEF41| PATH#41 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE84 |PDAT41| PATH#41 data Pr -2+ -
Please refer to PE04 instruction. ~(2°'-1)
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. o Control Setting )
No | Abbr. Function description Unit
mode range

PE69 |[PDEF34| PATH#34 definition Pr 0ooo0000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE70 |PDAT34| PATH#34 data Pr -(231+1) -
Please refer to PE04 instruction. ~(231.1)

PE71 |PDEF35| PATH#35 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE72 |PDAT35| PATH#35 data Pr -(231+1) -
Please refer to PE04 instruction. ~(231.1)

PE73 |PDEF36| PATH#36 definition Pr 0oo00000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE74 |PDAT36| PATH#36 data Pr -(231+1) -
Please refer to PEO4 instruction. ~(2%-1)

PE75 |PDEF37| PATH#37 definition Pr 00000000h -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE76 |PDAT37| PATH#37 data Pr _(231+1) i
Please refer to PE0O4 instruction. ~(231_1)

PE77 |PDEF38| PATH#38 definition Pr oooooo00h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE78 |PDAT38| PATH#38 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(231_1)

PE79 |[PDEF39| PATH#39 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PES0 |PDAT39| PATH#39 data Pr -(2%+1)| -
Please refer to PEO4 instruction. ~(231_1)

PE81 |[PDEF40| PATH#40 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE82 |PDAT40| PATH#40 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2°'-1)

PE83 |PDEF41| PATH#41 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PE84 |PDAT41| PATH#41 data Pr -2+ -
Please refer to PE04 instruction. ~(2°'-1)
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. . Control Setting )
No | Abbr. Function description Unit
mode range
PE85 |[PDEF42| PATH#42 definition Pr 0ooo0000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PE86 |PDAT42| PATH#42 data Pr _(231+1) i
Please refer to PE04 instruction. ~(231.1)
PE87 |PDEF43| PATH#43 definition Pr 0oo00000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PE8S |PDAT43| PATH#43 data Pr _(231+1) i
Please refer to PE04 instruction. ~(231.1)
PE89 |PDEF44| PATH#44 definition Pr 00000000h -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PE90 |PDAT44| PATH#44 data Pr -(231+1) -
Please refer to PE0O4 instruction. ~(231_1)
PE91 |PDEF45| PATH#45 definition Pr 00000000h -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PE92 |PDAT45| PATH#45 data Pr -(231+1) -
Please refer to PEO4 instruction. ~(2%-1)
PE93 |PDEF46| PATH#46 definition Pr oooooo00h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PE94 |PDAT46| PATH#46 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(231_1)
PE95 |PDEF47| PATH#47 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PE96 |PDAT47| PATH#47 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(231_1)
PE97 |PDEF48| PATH#48 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PE98 |PDAT48| PATH#48 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2°'-1)
PE99 Reserved
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5.3.6. PF: Pr stroke 2 parameters
i . Control | Setting )
No | Abbr. Function description Unit
mode range

PFO1 |PDEF49| PATH#49 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PFO2 |PDAT49| PATH#49 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2*-1)

PFO3 |PDEF50| PATH#50 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PF04 |PDAT50| PATH#50 data Pr 2°+1)| -
Please refer to PE0O4 instruction. ~(231_1)

PFO5 |PDEF51| PATH#51 definition Pr | 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PF06 |PDAT51| PATH#51 data Pr 2+1)| -
Please refer to PEO4 instruction. ~(2%-1)

PFO7 |PDEF52| PATH#52 definition Pr | 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PFO8 |PDAT52| PATH#52 data Pr 2°+1)| -
Please refer to PEO4 instruction. ~(2%-1)

PF09 |PDEF53| PATH#53 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PF10 |PDAT53| PATH#53 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2%-1)

PF11 |PDEF54| PATH#54 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PF12 |PDAT54| PATH#54 data Pr -2+ -
Please refer to PE04 instruction. ~(2°'-1)

PF13 |PDEF55| PATH#55 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PF14 |PDAT55| PATH#55 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2°'-1)

PF15 |PDEF56| PATH#56 definition Pr 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh

PF16 |PDAT56| PATH#56 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2°'-1)
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. . Control Setting )
No | Abbr. Function description Unit
mode range
PF17 |PDEF57 PATH#57 definition Pr 00000000h -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PF18 |PDAT57| PATH#57 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2*-1)
PF19 |PDEF58 PATH#58 definition Pr 00000000h -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PF20 |PDAT58| PATH#58 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2%-1)
PF21 |PDEF59| PATH#59 definition Pr 00000000h -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PE22 |PDATS9| PATH#59 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2%-1)
PF23 |PDEF60| PATH#60 definition Pr 00000000h -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PE24 |PDAT60| PATH#60 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2%-1)
PE25 |PDEF61| PATH#61 definition Pr 00000000h -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PF26 |PDAT61| PATH#61 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2%-1)
PF27 |PDEF62 PATH#62 definition Pr 00000000h -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PF28 |PDAT62| PATH#62 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2%-1)
PE29 |PDEF63| PATH#63 definition Pr | 00000000h| -
Please refer to PEO3 instruction. ~
FFFFFFFFh
PF30 |PDAT63| PATH#63 data Pr -2%+1)| -
Please refer to PEO4 instruction. ~(2°'-1)
PF31~ PF32 | Reserved
PF33 | POV1 | Inner position 1 velocity Pr 1| rpm
~6000
PF34 | POV2 | Inner position 2 velocity Pr 1} rpm
~6000
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. - Control | Setting )
No | Abbr. Function description Unit
mode range

PF35 | POV3 | Inner position 3 velocity Pr 1| rpm
~6000

PF36 | POV4 | Inner position 4 velocity Pr 1| rpm
~6000

PF37 | POV5 | Inner position 5 velocity Pr 1| rpm
~6000

PF38 | POV6 | Inner position 6 velocity Pr 1| rpm
~6000

PF39 | POV7 | Inner position 7 velocity Pr 1| rpm
~6000

PF40 | POVS8 | Inner position 8 velocity Pr 1| rpm
~6000

PF41 | POV9 | Inner position 9 velocity Pr 1| rpm
~6000

PF42 | POV10 | Inner position 10 velocity Pr 1| rpm
~6000

PF43 | POV11 | Inner position 11 velocity Pr 1| rpm
~6000

PF44 | POV12 | Inner position 12velocity Pr 1| rpm
~6000

PF45 | POV13 | Inner position 13 velocity Pr 1| rpm
~6000

PF46 | POV14 | Inner position 14 velocity Pr 1| rpm
~6000

PF47 | POV15 | Inner position 15 velocity Pr 1| rpm
~6000

PF48 | POV16 | Inner position 16 velocity Pr 1| rpm
~6000

PF49 | POA1 | Inner position 1 acc./dec. time Pr 1| ms
~65550

PF50 | POA2 | Inner position 2 acc./dec. time Pr 1| ms
~65550
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No | Abbr. Function description Unit
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PF51 | POA3 | Inner position 3 acc./dec. time Pr 1| ms
~65550

PF52 | POA4 | Inner position 4 acc./dec. time Pr 1| ms
~65550

PF53 | POA5 | Inner position 5 acc./dec. time Pr 1| ms
~65550

PF54 | POA6 | Inner position 6 acc./dec. time Pr 1| ms
~65550

PE55 | POA7 | Inner position 7 acc./dec. time Pr 1| ms
~65550

PF56 | POAS | Inner position 8 acc./dec. time Pr 1| ms
~65550

PE57 | POA9 | Inner position 9 acc./dec. time Pr 1| ms
~65550

PF58 | POA10 | Inner position 10 acc./dec. time Pr 1| ms
~65550

PF59 | POA11 | Inner position 11 acc./dec. time Pr 1| ms
~65550

PF60 | POA12 | Inner position 12 acc./dec. time Pr 1| ms
~65550

PF61 | POA13 | Inner position 13 acc./dec. time Pr 1| ms
~65550

PF62 | POA14 | Inner position 14 acc./dec. time Pr 1| ms
~65550

PF63 | POA15 | Inner position 15 acc./dec. time Pr 1| ms
~65550

PF64 | POA16 | Inner position 16 acc./dec. time Pr 1| ms
~65550

PF65 | DLY1 | Inner position 1 completion delay time Pr 0| ms
~32767

PF66 | DLY2 | Inner position 2 completion delay time Pr 0| ms
~32767
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No | Abbr. Function description Unit
mode range

PF67 | DLY3 | Inner position 3 completion delay time Pr 0| ms
~32767

PF68 | DLY4 | Inner position 4 completion delay time Pr 0| ms
~32767

PF69 | DLY5 | Inner position 5 completion delay time Pr 0| ms
~32767

PF70 | DLY6 | Inner position 6 completion delay time Pr 0| ms
~32767

PF71 | DLY7 | Inner position 7 completion delay time Pr 0| ms
~32767

PF72 | DLY8 | Inner position 8 completion delay time Pr 0 ms
~32767

PF73 | DLY9 | Inner position 9 completion delay time Pr 0| ms
~32767

PF74 | DLY10 | Inner position 10 completion delay time Pr 0| ms
~32767

PF75 | DLY11 | Inner position 11 completion delay time Pr 0| ms
~32767

PF76 | DLY12 | Inner position 12 completion delay time Pr 0 ms
~32767

PF77 | DLY13 | Inner position 13 completion delay time Pr 0| ms
~32767

PF78 | DLY14 | Inner position 14 completion delay time Pr 0 ms
~32767

PF79 | DLY15 | Inner position 15 completion delay time Pr 0| ms
~32767

PF80 | DLY16 | Inner position 16 completion delay time Pr 0 ms
~32767

PF81 | PDEC | Protection trigger deceleration time All o -

The bit definition of PF81 is described as follows. FOFOFEEEh

PF81

31~28 | 27~24 | 23~20 | 19~16 | 15~12 11~-8

7~4

3-0

STP - CTO - SNL SPL

NL

PL

STP : The secondary deceleration time for home moving

CTO : Communication time-out, ABS error deceleration time

SNL : Software reverse stroke limit trigger deceleration time

SPL : Software forward stroke limit trigger deceleration time

NL : LSN trigger deceleration time
PL : LSP trigger deceleration time

The choice of PF49 to PF 64 is assigned to O~F bit value.
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. . Control Setting .
No | Abbr. Function description Unit
mode range
PF82 | PRCM | PR trigger register Pr o -
To write 0 into PF82 to execute “origin return”. ~1000
To write 1~63 into PF82 to execute PATH#1~PATH#63
64~999 is prohibited to write into PF82.
To write 1000 into PF82 to execute “stop”
The read value of PF82 indicates the executed PATH situation.
To write 3 into PF82 to executed PATH#3 is as an example:
3: means that PATH#3 is being executed
1003: means that PATH#3 command is completed
2003: means that PATH#3 positioning is done
PF83 | EVON | Event raising trigger Pr 0000h| -
15~12 | 11-~8 7~4 3~0 ~DDDDh
U z Y X
X=0: EV1 is invalid
X=1~D: To execute PATH#51~63 when EV1 is activated
Y=0: EV2 is invalid
Y=1~D: To execute PATH#51~63 when EV2 is activated
Z=0: EV3 is invalid
Z=1~D: To execute PATH#51~63 when EV1 is activated
U=0: EV4 is invalid
U=1~D: To execute PATH#51~63 when EV4 is activated
PF84 | EVOF | Event falling trigger Pr 0000h| -
15~12 | 11-~8 7~4 3~0 ~DDDDh
U z Y X
X=0: EV1 is invalid
X=1~D: To execute PATH#51~63 when EV1 is inactivated
Y=0: EV2 is invalid
Y=1~D: To execute PATH#51~63 when EV2 is inactivated
Z=0: EV3 is invalid
Z=1~D: To execute PATH#51~63 when EV1 is inactivated
U=0: EV4 is invalid
U=1~D: To execute PATH#51~63 when EV4 is inactivated
PF85 | PMEM | PATH#1 to PATH#2 memory invalid All 0000h| -
0oy [x] ~0011h

X : PATH#1 memory option

0 : memory is hold when drive is power off

1 : memory is not hold when drive is power off
y ¢ PATH#2 memory option

0 : memory is hold when drive is power off

1 : memory is not hold when drive is power off
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. . Control Setting .
No | Abbr. Function description Unit
mode range
PF86 | SWLP | Software forward stroke limit Pr -(2°'+1) | pulse
When Pr mode is applied and the motor runs at CCW, if the ~(2%-1)
position command pulses exceed this parameter, AL.14 would
occur.
% position command means the original format which before
electronic gear ratio process
PF87 | SWLN | Software reverse stroke limit Pr -(2°*+1) | Pulse
When Pr mode is applied and the motor runs at CW, if the ~(231-1)
position command pulses exceed this parameter, AL.15 would
occur.
% position command means the original format which before
electronic gear ratio process
PF88 | KNBR | Tool quantity of turret Turret 0| ms
Used to define the tool quantity of user’s turret, the quantity is ~32767
depended on various mechanisms.
PF89 | BLSF | Backlash compensation option Pt, Pr 0
®) 0 .disable ~2
1 .To compensate in CCW direction
2 To compensate in CW direction
PF90 | BLSP | Backlash compensation setting Pt, Pr -32768 | pulse
©) With the pulse counts, to compensate the mechanical error. ~32767
PF91 | BLST | Backlash compensation time constant setting Pt, Pr 0({0.1ms
©) When the backlash compensation is work, this PF91 is used to ~10000
sooth the acceleration.
PF92~PF99 Reserved
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Digital input (DI) function definition

. Setting . . o
Sign Functions/Applications description
2 Value tE .
SON 0x01 Power on the drive and activate SON to magnetize the motor shaft.
RES 0x02 Use this RES to recover the servo drive normal status.
PC 0x03 To switch proportion-integral speed control to proportion one.
TL 0x04 To switch torque limit from inner limit 1 to external analog limit.
TL1 0x05 Activate TL1 to make inner torque limit 2 valid.
SP1 0x06 Activate SP1 to select the specific speed command.
SP2 0x07 Activate SP2 to select the specific speed command.
SP3 0x08 Activate SP2 to select the specific speed command.
ST1/RS2 0x09 Speed mode: The motor will rotate in CCW when the signal is activated.
Torgue mode: The motor will rotate in CW when the signal is activated.
ST2/RS1 O0x0A Speed mode: The motor will rotate in CW when the signal is activated.
Torgue mode: The motor will rotate in CCW when the signal is activated.
ORGP 0x0B In position control with inner registers, the arbitrary position could be assigned as the
origin when this signal activated.
SHOM 0x0C As this signal activated, the drive runs motor to return the present origin.
CMm1 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.
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Sign S\fat;[::gg Functions/Applications description

POS1 0x13 Activate POS1 to select the specific position command when Pr mode is applied.
POS2 0x14 Activate POS2 to select the specific position command when Pr mode is applied.
POS3 0x15 Activate POS3 to select the specific position command when Pr mode is applied.
CTRG 0x16 Trigger this signal to execute the inner position command.

LSP 0x18 Activate LSP to recover from AL13 and make the drive could be performed again.
LSN 0x19 Activate LSN to recover from AL13 and make the drive could be performed again.
POS4 Ox1A Activate POS4 to select the specific position command when Pr mode is applied.
POS5 0x1B Activate POSS5 to select the specific position command when Pr mode is applied.
POS6 0x1C Activate POS6 to select the specific position command when Pr mode is applied.
INHP 0x1D Activate INHP to make the external position pulse command invalid.

EV1 Ox1E Event trigger Pr command 1

EV2 Ox1F Event trigger Pr command 2

EV3 0x20 Event trigger Pr command 3

EV4 0x21 Event trigger Pr command 4
ABSE 0x22 Activate ABSE to initialize an absolute system with the specific PLC.
ABSC 0x23 Activate ABSC to reset the pulse number of absolute encoder to be zero.
STOP 0x24 Activate STOP to stop the motor running.

MD1 0x28 Mode switch option 1

MD2 0x29 Mode switch option 2
MPD1 O0x2A Recursion running command of turret operation
MPD2 0x2B Step running command of turret operation

SPS 0x2C Speed option 2 of turret operation

TC1 0x2D Torque command option 1

TC2 Ox2E Torque command option 2

Pt-Pr Ox2F Switch between Pt and Pr mode

Pt-Pr, TC1/TC2 function are suitable for SDE-P type drive.

126




Digital output (DO) function definition

. Setting . L _
Sign Functions/Applications description
g Value bp P
RD 0x01 After enabling the servo drive ready to operate, RD will be turn on.
ALM 0x02 When an alarm occurs, ALM will turn off. When an alarm does not occur, ALM will turn
on after power on 1 second later.
INP/SA 0x 03 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 Ox 04 HOME-SG is on after the completion of home moving.
TLC/VLC 0x 05 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.
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.
MBR 0X06 When using this signal, make it usable by setting parameter PA01 as [0100. MBR
is off as the power is turned off or any alarm occurred.
WNG 0x Q7 WNG-SG is conductive as any warning occurred. Without warning occurring,
WNG-SG is isolated.
ZSP 0x 08 When motor speed is under the preset of zero speed, ZSP-SG keeps conductive.
CMDOK 0x 09 CMDOK-SG is conductive as the inner position command is completed or stopped.
OoLw Ox0A OLW is conductive when the servo drive has detected that the motor has reached the
output overload level.
MC_OK | Ox0B | pmc oK is conductive when CMDOK and INP are both ON. If only CMDOK or INP is
ON, MC_OK will not be activated.
OVF 0x0C OVF is conductive when the servo drive has detected that an inner position command
overflows.
SWPL 0x0D SWPL is conductive when the motor feedback pulses have reached the software
positive limit.
SWNL OxOE SWNL is conductive when the motor feedback pulses have reached the software
negative limit.
ABSW O0xOF The fault messages regarding the absolute encoder will be output via ABSW.
POS1 0x11 Positioning completion output 1~6 of turret operation
POS6 0x16
S_DOO0 0x20 Software DO0O~DOF
S_DOF Ox2F
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6. Gain adjustment and control mode

A CAUTION ¢ The extreme adjustments will your machine vibrate or operate unexpectedly.
€ Make the adjustment with a safety margin, a maximum 90% generated

torque is recommended.

6.1. Different adjustment methods

The following table shows the gain adjustment methods that are varies according to the PA02
setting. For gain adjustment, first execute "Auto tuning mode 1". If you are not satisfied with the result,
try "Auto tuning mode 2" then "Manual mode" step by step.

(1) Gain adjustment mode explanation

) ) PAO2 ) ) Automatically set Manually set
Gain tuning mode i Estimation rule
setting parameter parameter
GD1(PB06)
Manual gain tuning mode 1 0000h PG1 (PB07)
(PI control) VG1 (PB08)
i VIC (PB09)
A fixed PBO6. GDL(PBOG
Manual gain tuning mode 2 ( )
) PG1 (PB07)
(PI control + interference 0001h
compensator) VG1 (PBOS)
P VIC (PB09)
GD1(PB06)
. . . PG1 (PB07)
Auto- t de 1 0002h Al timated. ATUL(PAO3
uto-gain tuning mode ways estimate VG1 (PBOS) ( )
VIC (PB09)
PG1 (PBO7
. . ) ( ) ATUL(PAOQ3)
Auto-gain tuning mode 2 0003h | Afixed PBO6. VG1 (PBO08) GD1(PBOG)
VIC (PB09)
GD1(PB06)
. . ATUL(PA03
Interpolation mode 1 0004h | Always estimated. VGL1 (PB08) PGl(éBO?))
VIC (PB09)
ATUL(PAO03)
VG1 (PB08
Interpolation mode 2 0005h | A fixed PBO6. ( ) GD1(PB06)
VIC (PB09)
PG1(PB07)

The PAO2 is not changeable when the SON is activated. Make the SON signal invalid then set the
proper values.
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(2) Gain adjustment flowchart

(=)
|

.-f"ﬁ“‘*

- -

-,
YES

<.

.,
e,

,f'f
=" 20rmore ",
axes? -

Y

Interpolation mode Auto-gain tuning

mode 1

|

Instruction

If the occasion which 2 or
more axes are applied is
tuned, interpolation mode
is recommended. This will
change PAO3 and PBO07.

Y . g
-~ Satisfied?

At first, try the auto-gain

tuning mode 1 to find the
possible setting. This will
change PAO3 only.

Auto-gain tuning
mode 2

o
|

Y

YES .
q—Qatlsfled?

If the load fluctuation is
large or auto-gain tuning
mode 1 is invalid, try auto
—gain tuning mode 2 to
find the proper gain tuning.

Manual gain tuning
mode

Y
‘ End

Manual gain tuning mode
is applied when auto-gain
tuning result is not fitted or
a higher more response is
required.

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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6.2. Auto-gain tuning mode

The auto-gain tuning mode can calculate the load to motor inertia ratio 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.

(1) Auto-gain tuning mode 1
This mode is a default. If the PAO2 is set as “0002h”, the load to motor inertia ratio would be
approximated continuously and the servo gain will be set automatically. The variable parameter for

users is only PAO3 which the response setting related.

NO. Abbr. Name Operation
PAO3 ATUL Auto-tuning response level setting User adjustable

PBO06 GD1 Load to motor inertia ratio auto-approximated
PBO7 PG1 Position loop gain auto-approximated
PBO08 VG1 Speed loop gain auto-approximated
PB09 VIC Speed integral gain auto-approximated

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

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

b. The speed command should be 250rpm or higher.

c. The load to motor inertia ratio should be 100 times or less.

d. A machinery system with a violent change of load inertia is not suitable.

e. Torque generated due to acceleration or deceleration should be the 10% or more of rated torque.

(2) Auto-gain tuning mode 2
When auto-gain tuning mode 1 could not calculate the accurate load to motor inertia ratio, the

auto-gain tuning mode 2 is recommended. The PAO2 should be set as “0003h” to perform. During
the tuning process - the load to motor inertia ratio would not be approximated and the users have to

set the PB06 manually.

NO. Abbr. Name Operation
PAO3 ATUL Auto-tuning response level setting User adjustable

PBO06 GD1 Load to motor inertia ratio User adjustable

PBO7 PG1 Position loop gain auto-approximated
PBO08 VG1 Speed loop gain auto-approximated
PB09 VIC Speed integral gain auto-approximated
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(3) Auto tuning sequence
The flow of auto-gain tuning mode is presented below.

{ START )

A

Servo off, set the PA02 as the auto-
gain tuning mode then Servo on

A

Call the screen of the load inertia
moment ratio display.

Acceleration/deceleration repeated.

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

Resonance occurred?

Use the auto-gain tuning mode 2
and manually input the known load >
inertial ratio value of the PB06.

The value Is stable?

Increase the response level of the

isfied?
Performance satisfied? PAO3 or switch to the manual mode.

END

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

a. First, execute the acceleration/deceleration cyclic stroke; load to motor inertia ratio would be
approximated after 2~3 strokes. The new PB06 would be updated to EEPROM.

b. Auto-gain tuning mode 2 is applied when the PB06 is known. Under this mode, the estimation of
control gain would still compute.

c. With the settings of inertia ratio and response level, the servo drive would tune the optimum gains
during the acceleration/deceleration stroke. The result of gain tuning would be written into EEPROM
every 30 minutes. After power on, 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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(4) Auto tuning response level

The PAO3 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 (PBO3) could be employed to suppress machine resonance. Suppressing machine resonance
may allow the response level setting to be higher.

Parameter PAO3
o]ofo]s |

“\Response level setting

Speed Speed
Response . Response :
Machine response Machine response
level o level o
) rigidity frequency i rigidity frequency
setting setting
(Hz) (Hz)
1 10.0 17 67.1
Low Middle
2 11.3 18 75.6
A A
3 12.7 19 85.2
4 14.3 20 95.9
5 16.1 21 108.0
6 18.1 22 121.7
7 20.4 23 137.1
8 23.0 24 154.4
9 25.9 25 173.9
10 29.2 26 195.9
11 329 27 220.6
12 37.0 28 248.5
13 41.7 29 279.9
14 47.0 30 315.3
v v
15 52.9 31 355.1
Middle High
16 59.6 32 400.0

For the response level setting, it is recommended to use the level value from low response to high
response gradually. It is probable to make resonance if the initial value is too high.

The applicable ratio of load inertia to motor shaft is a reference. The actual range would vary with
the different mechanical systems.
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6.3. One touch tuning function

IN[eJ=H This function is suitable for only SDE-P (enhance type) drive.
With the Shihlin PC communication software or the panel operation of drive, this one touch gain tuning
function could be performed. The related parameters set automatically by this function are listed below.

NO. Abbr. Name Operation
PAO3 ATUL Auto-tuning response level setting Auto approximated
PBO1 NHF1 Machine resonance suppression filter 1 Auto approximated
PB02 NHD1 Machine resonance suppression attenuation 1 Auto approximated
PB03 NLP Resonance suppression low-pass filter Auto approximated
PB06 GD1 Load to motor inertia ratio Auto approximated
PBO7 PG1 Position loop gain Auto approximated
PBO08 VGl Speed loop gain Auto approximated
PB09 VIC Speed integral gain Auto approximated
PB21 NHF2 Machine resonance suppression filter 2 Auto approximated
PB22 NHD2 Machine resonance suppression attenuation 2 Auto approximated
PB27 ANCF Auto resonance suppression mode Auto approximated
PB28 ANCL Resonance suppression detection level Auto approximated
PB29 AVSM Auto vibration suppression mode Auto approximated
PB30 VCL Low-frequency vibration detection level Auto approximated
PB31 VSF1 Vibration suppression frequency 1 Auto approximated
PB32 VSG1 Vibration suppression gain 1 Auto approximated
PB33 VSF2 Vibration suppression frequency 2 Auto approximated
PB34 VSG2 Vibration suppression gain 2 Auto approximated
PB35 FRCL Friction compensation level Auto approximated
PB36 FRCT Friction compensation filter time constant Auto approximated
PB45 NHF4 Machine resonance suppression filter 4 Auto approximated
PB46 NHD4 Machine resonance suppression attenuation 4 Auto approximated
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(1) One touch tuning function operation flowchart

Shihlin PC communication software Panel operation

( START ) Check whether the servo drive and servo motor are wired correctly.

Y

To run the servo motor with the command from the host or from the drive inner.
Run the servo motor

o 00 _
T =)-g| Comtrol Call the IV LD 1L screen
e Avto Gadn Twndng
El E Mu:uh:ur Respons
Enable one touch tuning _
function 5...59. Dm-'er Test
Double click the “One Touch” icon to
enable this function.
Y - Response mode 1 P
' High mode l: ) 'l- ._ i
Fesponse mode for high rigidity machines. I l_l l ' l_' l i
" Basic mode i — L i
Response mode for standard machines. @ l- l I' - @
ur |) |_|| |_| DOWN
RESPDHSE |EUE| Semng i LoRz;zz::e mode for low rigidity machines T i F
' DCH T g
o0 Co_ |
[

Choose the response level then click the
Choose the response level with the

“start” icon.
“Up” or “Down” key. Push “Set” key to
start the tuning process.
Y
g Progress leulalElel :l I-l
— L
Progress in implementation: 20% l
- S
One touch tuning (Stop )| }: N
execution S O
The progress is shown in percentage. I =
Ermor status
Error code l:l Eiror List :— l l-l

Every digit decimal point light in turn.
The completion is indicated as “Fin”.

An error code would be shown if failed.

Return o walue before adjustme|  Retum to intial valoe

L
_lojx| | Clear mode/ back mode :
END OneTouch O :

There are 2 options for the tuning result.
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(2) One touch tuning Error code and remedy

Code Name Instruction Remedy
CO000 | Tuning cancellation | “stop” icon clicked or “set” key pushed -
Position overshot - .
Co01 excess Position overshot exceeds PA12 Increase the PA12 setting value
C002 | Servo-off Servo-off is activated Before tuning, recover the Servo-on
Tuning execution i t itch t iti
Control mode uning execution is under torque mode | Switch to position or speed mode
C003
abnormal . : : . . .
Switched to other mode during tuning Not to switch any mode during tuning
Command period exceeds 30 seconds | Reduce the command period
C004 | Time out Motor speed is too low More than 100 rpm is recommend
Tuning interval is too short Tuning interval more than 500mS
Shorten Acc./Dec. time
More than 250 rpm is recommend
Load to motor inertia estimation failure | Load inertia is less than 100 times.
Inertia estimation Huge load change is not suitable for
C005 . . ;
abnormal this tuning algorithm.
Make transient torque generated are
greater than the 10% rated torque.
Set the PA0O2 as 3 to disable the load
. . . to motor inertial ratio estimation. Then
Gain tuning fail due to resonance i i ,
try this one touch function again.
One touch function . .
COOF An improper PA36 setting Set the proper value of PA36

invalid
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6.4. Manual gain tuning mode

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

For the applications of position control or speed control, the bandwidth is highly related with the
machinery rigidity. 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:

Nome | san | St [ un | Bote | Sonto
Resonance suppression low-pass filter NLP PB03 0~10000 | 0.1mS 0 ALL
Position feed-forward gain FFC PB0O5 0~200 % 0 Pt, Pr,
Load to motor inertia ratio GD1 PBO6 0~1200 | 0.1time 70 ALL
Position loop gain PG1 PBO7 4~1024 | rad/s 45 Pt, Pr
Speed loop gain VG1 PBO08 40~9000 | rad/s 183 Pt, Pr, S
Speed integral gain VIC PB09 1~1000 ms 34 Pt, Pr, S
Speed feed-forward gain VFG PB10 0~200 % 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 but a too high value will make overshooting or vibration.

PG1 setting value < VG1 setting value x%

1+ ratio of load inertial to motor shaft

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
(1+ ratio of load inertial to motor shaft)x 2z

Speed loop response frequency(Hz)=
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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 caused a larger phase lags of the servo drive.

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

VIC setting value(ms) >

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.

6.5. Interpolation mode

This mode is suitable for the occasion where 2 or more axes are controlled synchronously.
Interpolation mode 1

Only PBO7 (PG1) could be adjust manually, other gain parameters such as PB06, PB08, and

PBO09 are estimated automatically. Increasing the PBO7 will reduce the tracking time or settling time.
Also, a too big value would cause overshoots or vibration. Please refer to the previous section to
calculate the PBO7.

Interpolation mode 2

PB06 (GD1) and PB0O7 (PG1) could be adjusted manually, other gain parameters such as PBO0S,

PBO09 are estimated automatically.

IN[OJ=l Interpolation mode 2 is suitable for only SDE-P (enhance type) drive.
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6.6. Torque control mode

Torque mode is often applied for such occasions: winding machines, printing press, injection
molding machines, etc. The torque command is an analog voltage or the inner command used to obtain

the generated torque which is desired. The basic torque control blocks are shown as below.

VLA speed limit

or

FPCO5 ~PC12

TC command

Inner command

1

1

PC73~75 :
_______________ |

Max  torque analog
command PC13

Mode option

Torque command

offset PC27

O
TCATC2 PAO1

Torgue output
filter PB19

switch

IN[OJI= The inner torque command function is valid for only SDE-P (enhance type) drive.

6.6.1. Torque command source

There are 4 combination of TC1/TC2 DI status to decide a destination command. For SDE servo
drive; there is only the torque analog voltage command option. If a multi- torque command application

is performed, the enhance type SDE-P drive would fit the use’s expectation.

NO DI status Command source | Setting range Description
TC2 TC1
T1 0 0 voltage -10~10V | Analog voltage on TC-LG(x10V)
T2 0 1 -300~300 | PC73 value
T3 1 0 parameters -300~300 | PC74 value
T4 1 1 -300~300 | PC75 value
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6.6.2. Output proportion of maximum torque analog command
The generated torque is the result of multiplying the torque command voltage and the PC13 setting.

. Settin . Control
Name Sign g Unit | Default
range mode
Torque generated of maximum analog command PC13 0~2000 % 100 ALL

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
10

Max output torque
Dl =

The generated torque(%) = x the setting value of PC13

200% T

100%-————.'—_-4'———— IPC13
-10V 5V R . '
: 5V 10V
applied voltage

+-100%
T -200%

I e +-300%

6.6.3. Torque analog command offset

When the torque analog command is 0V, there may be still an offset voltage which will cause a slow

motor rotation. In such case, the user could use the parameter PC27 to correct the bias voltage.
The parameter description is as follows.

. Settin . Control
Name Sign g Unit | Default
range mode
-8000
Torque analog command offset PC27 8000 mV 0 ST
V00 RO o oo s s

i I
" -999~+999mV
[
|

Generated torque [%]

I
|
]
T
1

AApplied voltage [V] +10




6.6.4. 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.

. Settin . Control
Name Sign g Unit | Default
range mode
Torgue command filter time constant PB19 0~5000 ms 0 T

Torque

63%

TQC

6.6.5. Torque limit of torque control mode
The PAO5 and PC25 are used to limit the generated torque of servo motor when the torque control
mode is performed. The description is as follows.

Name Name Sian Setting Unit Defa | Control

Abbr. g range ult mode
Inner torque limit 1 [%)] TL1 PAO5 0~100 % 100 ALL
Inner torque limit 2 [%] TL2 PC25 0~100 % 100 ALL

The TL1 signal function of CN1 is also described again as follows.

Name Name Description Control
Abbr. P mode

When this signal is applied, make the PD02 to
Inner torque limit option TL1 PDO09 usable at first. Open TL1-SG to make ALL
inner torque limit 2 valid (PC25).

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

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

(*) 0: OFF(TL1-SG is open-circuit) 1:0N (TL1-SG is short-circuit)
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6.6.6. 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 Dslslzgnal stat;;(:) Speed limit Limit range ngs]tgfer
VCM 0 0 Speed analog limit(VC) 10V PC12
SP3is invalid SC1 0 1 Inner speed limit 1 PCO05
(default value) SC2 1 0 Inner speed limit 2 -6000 ~ 6000 PCO06
SC3 1 1 Inner speed limit 3 PCO7

Valid option | SP3 | sP2 | sp1 Speed limit Limit range psg;tgfer
VCM 0 0 0 |Speed analog limit(VC) =10V PC12
SC1 0 0 1 |Inner speed limit 1 PCO05
_ _ SC2 0 1 0 Inner speed limit 2 PCO06
SP3is valid sC3 0 1 1 |Inner speed limit 3 PCO7
SC4 1 0 0 Inner speed limit 4 -6000 ~ 6000 PCO08
SC5 1 0 1 Inner speed limit 5 PCO09
SC6 1 1 0 |Inner speed limit 6 PC10
SC7 1 1 1 Inner speed limit 7 PC11

(*) 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 O voltage and PC12 value which
are not permissible to exceed the motor’s rated speed otherwise damages would be caused.

L 4 To make the SP3 of DI valid by setting PD02 to PDO9 if the option SC4 to SC7 are used.

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

Control
N Si Setti Default
ame ign etting range efau mode
Inner speed limit 1 [rpm] PCO05 100
Inner speed limit 2 [rpm] PC06 500
Inner speed limit 3 [rpm] PCO7 1000
0 ~ instant
Inner speed limit 4 [rpm] PCO08 permissible 200 T
speed
Inner speed limit 5 [rpm] PCO09 300
Inner speed limit 6 [rpm] PC10 500
Inner speed limit 7 [rpm] PC11 800
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6.7. 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. The inner
command is performed by the following 2 ways: (1) Use the inner registers (PC05 to PC11) to set the
various commands then switch SP1, SP2, and SP3 to change the demand speed. (2)Use the
communication software to modify the value of speed command register.

To avoid the discontinuity, the drives afford users the smooth S-pattern running. 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, a 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
speed command
PC05~PC11

S-pattern smooth
PC01~PC03

Analog command

Speed output of max
analog command
PC12

CN1
SP1~SP3

l

Control mode
PC04

Speed command

—» filter time constant |—

PB18

S-pattern smooth
PC01~PC03

Speed command
offset PC26

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

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

DI status Valid option D;slzgnal statg;(:) Speed command Setting range pgr(:\lrar:tg?er
VCM 0 0 Analog Command(VC) +10V PC12
SP3is invalid SC1 0 1 Inner speed command 1 PCO05
(default value) SC2 1 0 Inner speed command 2 |-6000 ~ 6000 PC06
SC3 1 1 Inner speed command 3 PCO7

Valid option SP3 | SP2 | SP1 Speed command Setting range pggs:g?er
VCM 0 0 0 |Analog Command(VC) +10V PC12
SC1 0 0 1 Inner speed command 1 PCO05
_ _ SC2 0 1 0 |Inner speed command 2 PC06
SP3is valid SC3 0 1 1 Inner speed command 3 PCO7
SC4 1 0 0 |Inner speed command 4 | -6000 ~ 6000 PC08
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)

142

1:0N (SCx-SG is short-circuit), x=1~7




6.7.2. 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 Control
Name Sign Unit | Default
range mode
Output speed of maximum analog voltage command PC12 | 0~30000 | rpm 3000 S, T

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

10

Max output speed[rpm]
L R

The output speed[rpm] =

xthe setting value of PC12

20001 ——=====7=—=—2

10001

<

-5V Hr |
' 3 5V 10V
applied voltage [V]

1-1000

+-2000

—_————_———— = —— O

e L-3000

6.7.3. 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 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 . Defa | Control

Name Abbr. Sign range Unit ult mode

Acceleration time constant [ms] STA PCO1 | 0~20000 ms 200 Pr,S, T
Deceleration time constant [ms] STB PC02 | 0~20000 ms 200 Pr,S, T
S-pattern acc./dec. time constant [ms] STC PCO03 | 0~20000 ms 0 Pr,S, T
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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 O 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

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

I
T
I
|
1
|
}
|
}
|
}
I
1
I
I
I
|
"
1

> time

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

¢ | > time
0| S sTA I,
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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ILow-pass filter smooth time constant

Name . Setting . Defa | Control
MCtuS Abbr. Sign range Sl ult mode
Speed low-pass filter smooth time constant [ms] 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.

3

100% ks Original Speed command

g lesedssrsnees Smoothed speed command
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6.7.4. Torque limit of speed control mode

There are 2 parameters: PAO5 and PC25 which are related to the torque limit function.

Name . Setting . Defa | Control
MCIS Abbr. Sign range Sl ult mode
Inner torque limit 1 [%)] TL1 PAO5 0~100 % 100 ALL
Inner torque limit 2 [%)] TL2 PC25 0~100 % 100 ALL
Here are 3 pin functions of CN1: 1 analog voltage input and 2 DI inputs which are described below:
Name Abbr. Description Canie
mode
This signal is valid by the setting of PD02~PD09
to make TL enable. As TLA is valid, the torque
Torque analog limit TLA output would be limited. When TLA is connected | Pt, Pr, S
to the positive polarity of the power source, a
maximum torque will be generated at +10V.
Set the PD02~PDO09 parameter to enable this
_— . signal. As TL-SG is open circuit, the inner torque
Torque limit option e limit L(PAO5S) is valid. In case of short circuit, the PLPr, S
torque analog limitation (TLA) effective.
Set the PD02~PDO09 parameter to enable this
Inner torque limit option TL1 signal. As TL1-SG is short circuit, the Inner ALL
torque limit 2(PC25) effective.

There are 4 combinations which are decided by the signal state of TL and TL1.

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

(*) 0: 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.

o Name _ Control
Pin/Signal name Abbr. Description mode
TLC-SG is conductive as the generated torque
- reaches the inner torque limit 1(PA05), or the
Torque limiting control e torque analog limit (TLA).TLC-SG is isolated PLPr, S
when SERVO ON(SON) is off.
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6.7.5. 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 | I Gr |

5 | |

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

Speed [ w4+ SR

command ; 2 [ K,s 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 . Control
Name Abbr. Sign range Unit Default mode

Gain tuning mode option ATUM PAO2 0000h 0002h | Pt, Pr, S
~0003h
. . 0001h

Auto-tuning response level setting ATUL PAO3 —~000Fh 0005h Pt, Pr, S
: 40

Speed loop gain VG1 PB08 rad/s 817 Pt, Pr, S
~4096
. . 1

Speed integral gain VIC PB09 ~1000 ms 48 Pt, Pr, S
. 0

Speed feed-forward gain VFG PB10 ~20000 0.0001 0 S

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

IManual-gain tuning mode]|

When the PA02 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.
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/ With compensator

r\ Without compensator

Speed 2

Speed 1

External load external load works\

v

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 value 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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6.7.6. Resonance and vibration suppression filter

The SDE servo drive provides “auto resonance suppression function”. The relevant parameters
and settings are described in the following table. 3 sets of resonance suppression filter, a low-pass filter
to suppress resonance, in accordance with the needs of the user can manually or automatically
suppressed suppression will be sequentially described.

Name Abbr. | sign | Setng | yn | Control

range mode
Machine resonance suppression filter 1 NHF1 PBO1 ~40(1)8 Hz ALL
Machine resonance suppression attenuation 1 NHD1 PB02 ~3g dB ALL
Resonance suppression low-pass filter NLP PBO03 ~10008 0.1mS ALL
Machine resonance suppression filter 2 NHF2 PB21 ~40(1)8 Hz ALL
Machine resonance suppression attenuation 2 NHD2 PB22 ~3(2) dB ALL
Machine resonance suppression filter 3 NHF3 PB25 ~4O(1)8 Hz ALL
Machine resonance suppression attenuation 3 NHD3 PB26 ~3(2) dB ALL
Auto resonance suppression mode ANCF PB27 ~3(2) - ALL
Resonance suppression detection level ANCL PB28 ~10008 % ALL
Machine resonance suppression filter 4 NHF4 PB45 ~40(%8 Hz ALL
Machine resonance suppression attenuation 4 NHD4 PB46 ~32 dB ALL
Machine resonance suppression filter 5 NHF5 PB47 ~4068 Hz ALL
Machine resonance suppression attenuation 5 NHD5 PB48 ~32 dB ALL

(1) Resonance suppression

(a) Manual mode
The SDE servo drive provides 3 resonance suppression filters and 1 vibration low-pass filter. The
SDE-P servo drive provides 5 resonance suppression filters and 2 vibration low-pass filter. If the
resonance frequency of mechanism is known, users can set the filter frequency and attenuation
degree manually. Increase these parameters gradually and observe the effect until the resonance
erased. To eliminate the resonance means the reduction of mechanism system bandwidth.

(b) Auto mode

When the resonance is occurred, user can set PB27 to enable the auto mode. (PB27=1 or
PB27=2) In auto mode, the drive will detect the resonance frequency then will decide the
attenuation degree. The result of auto mode will be stored into PB01/PB02 and PB21/PB22 and
PB45/PB46 (for SDE-P). If PB27 is set as 1 when auto mode is performed, after the resonance
detection, the PB27 will automatically recover to 0. If PB27 is set as 2, the resonance detection
and suppression will always keep going.
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After trying auto mode once, if the resonance phenomenon still exists, check the PB02 and
PB22 and PB46. If one of them is 32, it means the resonance could not be compensated in
current response level. It is recommended to reduce response level then try auto mode again. If
one of PB02 and PB32 is a non-zero value but less than 32, it means the attenuation degree is
not sufficient to compensate the resonance magnitude. Thus, users can try a higher value of
PB02 and PB22. If PB02 and PB22 are zero, it means the resonance frequency is not detected
due to a too high setting value of PB28. Try to reduce the PB28 value then run auto mode again.
The resonance suppression flowchart of auto mode is described below.

( START )

Resonance
occurred?

Decrease the Decrease the level of
response level PB28

Set PB27=1

Detection completed,
PB27 recovers 0

Increase value PB02,
PB22 FPB46

PB02 or PB22 or
PB46 is 327

i .? ,
Still resonance? PB46 is nonzero?

MNo

( END )

During the auto mode execution, the PB27 value would be changed. The following table explains it.

PB27 transient status Description

0 > 1 Clear PB01, PB02, PB21, PB22, PB45, PB46 values, enable this auto mode.

0 > 2 Clear PB01, PB02, PB21, PB22, PB45, PB46 values, keep this auto mode running.
1 > 0 Store PB01, PB02, PB21, PB22, PB45, PB46 value, disable this auto mode.

1 > 1 The auto mode is not yet finished.

1 > 2 Hold PBO1, PB02, PB21, PB22, PB45, PB46 values, keep this auto mode running.
2 > 0 Store PBO01, PB02, PB21, PB22, PB45, PB46 value, disable this auto mode.

2 > 1 Clear PB01, PB02, PB21, PB22, PB45, PB46 values, enable this auto mode.

2 > 2 The auto mode is not yet finished.
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(2) Vibration suppression
Vibration often occurs in a mechanism which the rigidity is poor. In such system, the settling
time of position control becomes longer. For some application, a shorter settling time is
necessary; vibration suppression function can satisfy this demand. The relevant parameters
are described below.

Name Abbr. | sign Sg:;”eg Unit Cn?QES'
Auto vibration suppression mode AVSM PB29 ~(1) - Pt, Pr
Low-frequency vibration detection level VCL PB30 ~80$ Pulse Pt, Pr
Vibration suppression frequency 1 VSF1 PB31 ~300$ 0.1Hz Pt, Pr
Vibration suppression gain 1 VSG1 PB32 ~1g - Pt, Pr
Vibration suppression frequency 2 VSF2 PB33 ~300$ 0.1Hz Pt, Pr
Vibration suppression gain 2 VSG2 PB34 ~1g - Pt, Pr

(a) Manual mode
When vibration suppression manual mode is performed, the relevant parameters PB31/PB32 and
PB33/PB34 are used to suppress the vibration. For the known vibration situation, users can set
the vibration frequency into PB31 - PB33, then set PB32 ~ PB34 as 1 to enable the suppression
function. The 0 value of PB32 and PB34 mean the vibration suppression disabled.

(b) Auto mode
When vibration suppression auto mode is performed, please set PB29=1 to enable the auto
mode. Even though the vibration frequency of mechanical system is unknown, auto mode will find
the system vibration frequency, and then record the results into PB31 and PB33, and set PB32
and PB34 asl. After the completion of auto mode, PB29 recovers 0.

After execution of auto mode, if the vibration phenomenon still exists, check PB32 and PB34
value whether they are 0. The zero value means that auto mode did not find the vibration
frequency due to a higher value setting of PB30. Users can decrease PB30 then run auto mode
again to find the vibration frequency. The non-zero value means auto detection fails, the result
frequency is not the exact vibration frequency, users can increase PB30 then run auto mode
again to find the vibration frequency.
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The vibration suppression flowchart of auto mode is described below.

Vibration
occurred?

Set PB29=1

Decrease PB30 Increase PB30

PB32=1? &
PB34=1?

Vibration
soothed?

No

6.7.7. Gain switch function

SDE servo drive provides gain switch function when servo motor is running or stop. It can be
performed via the DI pins which are set to make gain switch function valid. If users want to apply gain
switch function, manual gain tuning mode must be chosen. (PA02 is set as [ J]0 or [J]1) If the
auto-gain tuning mode is chosen, the gain switch function cannot be performed. Some applicable
occasions are described as below.

(1) A higher gain values may cause the electromagnetic noises of servo motor. Operate gain switch
function to reduce this phenomenon.

(2) A variable inertia load is driven in the requested stroke. Perform gain switch function to soothe the
vibration or resonance.

(3) To improve the response or to shorten the settling time of the machinery system. Use gain switch
function to satisfy this need.

The relevant parameters and the detail descriptions are listed below.
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Name Abbr. Sign Setting Unit Default S
range mode
N . 0 ) Pt, Pr,
Load to motor inertia ratio GD1 PB06 0.1time 70
~1200 S
"y . 4
Position loop gain PG1 PBO7 rad/s 45 Pt, Pr
~1024
] 40 Pt, Pr,
Speed loop gain VG1 PBO08 rad/s 183
~9000 S
) ] 1 Pt, Pr,
Speed integral gain VIC PB09 ms 34
~1000 S
. . ) 0000h Pt, Pr,
Gain switch option CDP PB11 - 0000h
~0008h S
. . . 0 Pt, Pr,
Gain switch condition value CDS PB12 *) 10
~4000000 S
] ] ) 0 Pt, Pr,
Gain switch time constant CDT PB13 ms 1
~1000 S
) ) ) 0 ) Pt, Pr,
Load to motor inertia ratio 2 GD2 PB14 0.1time 70
~1200 S
"y . . 10
Position loop gain change ratio PG2 PB15 500 % 100 Pt, Pr
) ) 10 Pt, Pr,
Speed loop gain change ratio VG2 PB16 % 100
~500 S
) ] ] 10 Pt, Pr,
Speed integral gain change ratio VIC2 PB17 500 % 100 s

Parameters related to gain switching are described below.
(1) The tuning for GD1, PG1, VG1, VIC (PB06~PB09) is the same as manual-gain tuning mode, but
they are changeable in this gain switch operation.
(2) Gain switch option CDP (PB11)
It is 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 DI pins by setting PD02~ PD09, PD21~PD24.
olofo]x]
x=0:Invalid
x=1:CDP signal is ON
x=2:Position command frequency is equal to or higher than CDS (PB12) setting
x=3:Position command pulse error is equal to higher than CDS (PB12) setting
x=4:Motor speed is equal to or higher than CDS (PB12) setting
x=5:CDP signal is OFF
x=6:Position command frequency is less than CDS (PB12) setting
Xx=7 :Position command pulse error is less than CDS (PB12) setting
x=8:Motor speed is less 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 Gain switch condition Unit
L2 Position command frequency >= PB12 kpps
L3 Position command pulse error >= PB12 pulse
L4 Motor speed >= PB12 rom
L6 Position command frequency < PB12 Kpps
L7 Position command pulse error < PB12 pulse
s Motor speed < PB12 rpm

(4) Gain switch time constant, CDT (PB13)
It is used to smooth the motor running at gain switching moment to suppress vibration due to a
large gain difference.
(5) Load to motor inertia ratio 2, GD2 (PB14)
Set the demand ratio value to meet the actual load changed after switching. If the load inertia ratio
does not change, set it to the same value as GD1 (PBO06).
(6) PG1, VG1, VIC
The original gain values would be switched to the ratio values of PG2/VG2/VIC2 settings.

Example 1: CDP signal is the switch trigger.
. Relevant parameters setting: GD2=20, PG2=80%, VG2=120%, VIC2=150%

Function Initial Switch Before After
Load to motor inertia ratio GD1 GD2 10 20
Position loop gain PG1 PG1*PG2 100 80
Speed loop gain VG1 VG1*VG2 500 600
Speed integral gain VIC VIC*VIC2 100 150
Gain switch option CDP PB11 0001h 0001h

@. The sequence of gain switch

ON
Gain switch option OFF OFF
(CDP)

After- switching gain

Before- switching gain

Gain switch ratio
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®@. The states of parameters change

Name CDP OFF CDP ON CDP OFF

Load to motor inertia ratio 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: GD2=20, PG2=80%, VG2=120%, VIC2=150%

Function Initial Switch Before After

Load to motor inertia ratio GD1 GD2 10 20
Position loop gain PG1 PG1*PG2 100 80
Speed loop gain VG1 VG1*VG2 500 600
Speed integral gain VIC VIC*VIC2 100 150
Gain switch option CDP PB11 0003h 0003h
Gain switch condition value CDs CDs 100 100

@. The sequence of gain switch

Pulse errors

CDS

Command pulses

Gain switch Gain before switching |

CcD

=10ms
®@. 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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6.8. Position control mode

X-Y table, CNC processing, where require highly accurate positioning are suitable for potion
control. There are two sources for position command: one is the external pulses and the other is
internal registers. The external pulses are from the superior controllers. The inner registers enable
users to program 63 positions via DI function of POS1 to PO6. The following table explains the relevant
settings of position command source.

Name Name Sign (Seitre) Description
abbr. 9 mode P
Setting value:
lulz]y[x]
PAO1 X:control mode select

Control mode option STY . ALL 0:position

® y:position command select
0:external input

1:inner register

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

O inpat. Command Speed Acc. /Dec. Delay time
P0G Register Register Register Register Numerslor of S-pattern
. smoothar
[ PEOL PF33 PF49 PF65 slectronic geer il
POSE - - = ~ PADS
CTRG PF30 PF48 PF64 PF80 PCa? Control mode
PC33 | iR
PG4
Command Dendminator of
Extrnal pulse option Counter elacironic gear ;F'-:,:-'.II-;H’ commang
paksesLrain PATS PAOT [fier time constant
command | PB04

Note: The S-pattern smooth is invalid when the external pulse-train commands are applied.

6.8.1. External pulse-train command (Pt mode)

The position pulses commands are from external devices. Set PA01=0x0000 to enable this mode.
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.

Control

Name Abbr. Sign mode

Description

Setting values:
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
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z:filter option
0: Max. frequency permission is 500kpps

( 200kpps< pulse frequency<=500kpps)
1:Max. frequency permission is 200kpps
Command pulse option PLSS | PA13 Pt ( 0< pulse frequency<=200kpps)
2:Max. frequency permission is 2Mpps

( 500kpps< pulse frequency<=2Mpps)
3: Max. pulse frequency is 4Mpps

( 2Mpps< pulse frequency<=4Mpps)

The PA13 would not be changed when SON is ON and be valid by power off once and power on again.

The following table is the description of the pulse format and acknowledged logic.

Pulse-train form Forward Reverse
PP
S S e S e o e
Forward/reverse P
rotation pulse train NP kel
Q
s I N A O X S I o O S O o
2 | Pulse train + sign
= NP 5 | L
o
o
N T T
A/B phase pulse
NP N S « T o 7
PP =1 r i m i i ]
Forward/reverse
rotation pulse train NP A e e A e
L
[@)]
2 PP e T T3 0+l
o
= Ise train + si
2 pulse train + sign NP N ‘ -~
(@]
[}
zZ
PP
A/B phase pulse J J’—T i T i T L
train NP T 1} £ 1 T—i T—i

If pulse train is line drive type, the highest permissible frequency is 4Mpps. If pulse train is open
collector type, the highest permissible frequency is 200Kpps.
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6.8.2. Inner register command (Pr mode)
The following table explains the combinations of POS~POS6, CTRG.

Relevant
Command POS6 POS5 POS4 POS3 POS2 POS1 CTRG v
parameters

PEO1
PO 0 0 0 0 0 0 1

PEO2

PEO3
P1 0 0 0 0 0 1 1

PEO4

PEO5
P2 0 0 0 0 1 0 1

PEO6

PF03
P50 1 1 0 0 1 0 1

PF04

PFO5
P51 1 0 0 0 1 1 1

PF06

PF29
P63 1 1 1 1 1 1 i

PF30

Notel: The state “1” of CTRG means the transient of open-circuit to short-circuit.
Note2: 0: OFF (POSx-SG is open-circuit), 1:ON (POSx-SG is short-circuit), x=1~3
Operate the ON/OFF state of POS1 to POS6 cyclically; user can program a simple motion stroke.
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6.8.3. Position command smoothing
This is used to smooth motor running when an extreme position command is applied.

) Setting ) Control
Name Sign Unit | Default
range mode
Position command filter time constant PB0O4 0~20000 ms 3 Pt, Pr

Target position

63%

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

=
PST

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 (PC01), STB (PC02) and STC (PC03) to improve the phenomenon.

When the external pulse-train position command is applied, the STA (PC01), STB (PC02), STC (PCO03)
would be invalid.

Position

Forward rated speed§
Speed - e
e P ~—_
Torque H : i ;
STC/2 STA STC/2 —
STC/2 STA STC/2
Position I M\'\v&
PoS :
! : Reverse rated speed;
Torque R :
/
: )
sTCI2 sTB i

STC/2 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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6.8.4. Electronic gear

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

Name NAier Sign Sr:tnt;neg Unit Default Cﬂ?gggl
Electronic gear numerator CMX PAQ6 ~22% Pt, Pr
Electronic gear denominator CDhV PAO7 ~22% Pt, Pr
Electronic gear numerator 2 CMX2 | PC32 ~22% - 1 Pt
Electronic gear numerator 3 CMX3 PC33 ~22% Pt
Electronic gear numerator 4 CMX4 PC34 ~22% Pt

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

state. The range of the electronic gear ratio is %g%(exemmmc gearratio) = 64000 . If the setting value is

cov

outside this range, the operation of motor may not be performed. The relationship of electronic gear
numerator and electronic gear denominator is plotted below.

Electronic gear ratio

CMX (PA 06)
= or
£ CMX2 (PC 32) Servo motor
€ or
cE> CMX3 (PC 33) Position command & Output pulses
2 or filter time constant o
E CMX4 (PC 34)
()]
@9
c CDV (PA 07) 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 &
Electronic gear numerator 4 (PC34) 1 1

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

[Calculation of electronic gear ratig

Before calculating this value, users have to know the specifications the motor encoder resolution
(222=4194304ppr), the reduction rate, gear ratio of machine. Use the following equation to calculate the
electronic gear ratio.

Encoder resolutionx4

Electronic gear ratio= Load distance per revolutio(angle) / Distance pulses to be shifted entered by user
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. . ] a turn of motor shaft
If a reduction between motor and loads exists, to multiply the factor: —,acnznism turms

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

Load
Gear ratio=1
f=m—-
| — : Ball screw rod
1k
iz y
[
: L' | Screw pitch=1mm
Ly P
| —
[
oo
[
Servo motor Ho
[
| I
1

The resolution of encader
is 4194304ppr

Load distance per revolution is Imm, 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 4194304
Imm/5um 1 ~ ~200

Electronic gear ratio=

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

161



6.8.5. Torque limit of position control mode
See section 6.6.4 for details.

6.8.6. Position loop gain

If users need to use manual-gain tuning for position loop, to set parameters of speed loop (see Section
6.6.5) 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

~ &= ol I
Differential | l KPF'
+
ags -+ - +
Position O [\PP O
command - & s
Position controller I\pp : Position loop gain (PB07)

KPF : Position feed-forward gain (PB05)

Parameters related to position gain adjustment are listed below.

Name . Setting . Control
Name Abbr. Sign range Unit Default mode
. . . 0000h
Gain tuning mode option ATUM PAO2 ~0004h - 0002h
1 ALL
Auto-tuning response level setting ATUL PAO3 32 - 10
Position feed-forward gain FFC PB0O5 ~208 % 0
7 Pt, Pr
Position loop gain PG1 PBO7 ~1024 rad/s 45

If PG1 (PBO7) is set too large, the motor would 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.

162



6.9. Control mode switch

SDE servo drives provide mode switched to fit users need to change varied modes frequently. The
PAO1 could be changed for the control mode switch. See the table below.

Control mode Abbr. spe'?t?nlg Description
Position with external command - speed Pt-S | 1001h | Use DI signal to switch Pt and S
o Position with external command - torque Pt-T | 1005h | Use DI signal to switch Ptand T
-é Position with inner register command - speed Pr-S | 1011h | Use DI signal to switch Prand S
E Position with inner register command - torque Pr-T | 1015h | Use DI signal to switch Prand T
- Speed - torque S-T 1003h | Use Dl signal to switch Sand T
Position command source switched(©) Pt-Pr | 1020h | Use DI signal to switch Sand T

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

The DI switched function should be enabled before mode switched is applied. See the following table.

Name Sign 1/0 CN1 Description Control
No. mode
Option of position/speed switched
LOP(*) Control mode
0 position
1 speed
Option of speed/torque switched
Lop CN1-21 Log(*) Control rgode
(default) SPee Described
) 1 torque )
Control mode switch DI Option of torque/position switched by varied
LOP(*) Control mode case
0 torque
1 position
Pt-Pr Control mode
Pt-Pr - 0 Pt
1 Pr

(©) Pt-Pt switched is only valid for SDP-E type drive.
(*) O: OFF (LOP-SG is open-circuit), 1:ON (LOP-SG is short-circuit)
The DI function setting of ST1 and RS2 are the same value, as speed/torque mode switch is applied
and the LOP signal activated, the ST1 function would have priority in speed control mode and the
RS2 function would have priority in torque control mode. Others such as POS1/SP2, PC/ST1,
RS2/PC, TL/ST2, ST2/RS1, RS1/TL, and CR/SP1 are defined mutually. The drive would
automatically recognize the corresponding DI function when 2 different modes are switched. See
Section 3.3.5 for more details.
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6.9.1. Position/speed mode switch

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

I Pt mode S mode Pt mode l

ON L !
LOP OFF —, ;
Motor speed ZSP level

ZSP N rf_l I

OFF

Control mode could not be switched if the motor is at a high speed rotation. It could be
performed once the zero speed detection output 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

6.9.2. Speed/torque hybrid mode

Set the PAO1 as 1003h before this control mode switch is performed. Users could use the 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 ]
| |
LOP  OFF 1 :
| |
| |
|
Motor speed - |
|
10V : Load torque |
: Forward rotation,
Torque analog command 0 orque generated

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

This hybrid mode is divided into 2 types: T/Pt and T/Pr. Users could set the PAO1 as 1005h (T/Pt
mode) or 1015h (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 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.

I Pt mode | T mode Pt mode ]

ON
LOP OFF

ZSP level
Motor speed

Torque analog
command

ON
ZSP output OFF

| Pr mode T mode l Pr mode I
S I
LeP OFF |
|
|
ON |
CTRG OFF |
|
I
|
|

Motor speed

I

I

: I

| I

I

Torque analog Ik 3 I
command : )

I

I

I

ON —] m
ZSP output OFF [ :

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

6.10.1. Selection of brake resistor

A CAUTION @ Match the capacity of drive and its brake resistor to prevent 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.

) Built-in brake resistor specification Minimum permissible Consumption power of
Drive(W) 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
3000 13 100 13 50

Note: The average regenerative power that could be consumed is at 50% rated power of the built-in
brake resistor. So are the external brake resistors.

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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To let users easily calculate the power of external brake resistor, the calculations are described below.
(a) Without external load
If the motor is repeated running forward and reverse, the braking regenerative energy would return to
the aluminum capacitors of servo drive. When the P-N voltage exceeds a particular value, the brake
IGBT switch is turn on and the brake resistor would dissipate the regenerative energy. The following
statement and table provide the calculation of regenerative power.

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

Max.

Drive Motor tvpe Rotor inertia, J (*1)Regenerative (*2)Regenerative motor

(W) yp (x10-4kg + m2) Energy Es (joule) | Energy Ec (joule) speed

(rpm)

100 SME-L005300 ][] 0.030 0.15 8.1 3000

100 8 | SME-L010300[ ] 0.052 0.28 8.1 3000
@

200 § SME-L020300 ][] 0.161 0.79 8.1 3000

400 S | SME-L040300[ T ] 0.27 1.37 9.9 3000

750 SME-L075300 ][] 1.07 5.28 16.8 3000

200 | .8 | SME-H020300 ][] 0.35 1.73 8.1 3000
(]

400 | £ | SME-H040300 ] 0.62 3.06 9.9 3000
=)

750 T | SME-H075300 ][] 1.66 8.19 16.8 3000

1K SME-M100200[ ] 6.1 13.38 16.8 2000
K

1.5K 5 | SME-M150200 ] 8.8 19.30 40.8 2000
£

2K 2 | SME-M200200[ ] 11.5 25.22 40.8 2000
-

3K SME-M300200[ ] 16.7 36.63 40.8 2000

1K © | SME-M100200[ ][] 10.3 22.59 16.8 2000

1.5K 2 | SME-M150200 ] 15.0 32.90 40.8 2000
=

2K =2 | SME-M200200[ ][] 32.1 70.4 40.8 2000
[¢]

3K = | SME-M300200[ ] 61.2 134.23 40.8 2000

Notel: Es is the regenerated energy of a motor without loading that runs a rated speed then stops.
Note2: Ec is the motor deceleration energy that charges into the DC capacitors.

The capacity of brake resistor is calculated as follows:
Py =2 x((N+1)>< Es —E)/T

Where:

Py : Power of brake resistor
N : The ratio of load inertia to motor shaft

T : Duty cycle (Defined by users)
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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. J is the motor inertia. (unit: kg + m2)

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 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 Pgr 2 X ((N+1) X Es-EQ)IT

Example 1

The drive capacity is 400W, duty cycle T is 1 second, revolution speed is 3000 rpm, load to motor

inertia ratio is 20, then the necessary power of brake resistor = 2 x ((20 + 1) x 1.37 -9.9) / 1 = 37.7W.

Users need to apply an external resistor which its power should be greater than 33W.

Note: Due to 3000rpm is the rate speed of 400W servo drive; we could find the Es on the previous table
is 1.37.

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 Es, Es =32.1 x 10 x 1000%/182 = 17.6J, then the necessary power of brake resistor = 2 x ((20
+ 1) x17.6 - 40.8) /1 = 657.6W. 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.

(b) With external load

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

N External load torque

4 Motor output torque

Negative ' Positive ' Negative ' Positive
power power power power

Power of the external load torque: P, =T, x @
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 an 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)

6.10.2. 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 Description
range
There are 2 monitor outputs, chl and ch2.
| 0 lch2| 0 ch1]
The setting values and their corresponding output are
listed below.
:Motor speed (scale: £10V/(double rated speed))
:Generated torque (scale: £10V/max.torque)
Analog monitor output | MOD | PC14 0000h :Speeql command. (scale: +10V/(double rated speed))
~0909h | 3: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/4194304 pulse)
:Pulse command error(scale: +10V/10000pulse)

:Pulse command error(scale: +10V/100pulse)

© 00N U1~ WNPEFL O

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
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of motor is reverse rotation -3000 rpm. The mentioned example above is without any adjustment of
PC28 to PC31.

Moltage 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 MONZ2.

. Settin o . Initial
Name Abbr. | Sign g Description Unit
range value

. -999 | Used to set the offset voltage of the
Analog monitor chl offset MO1 | PC28 voltag mV 0

~999 | analog monitor chl output.

-999 | Used to set the offset voltage of the
Analog monitor ch2 offset MO2 | PC29 votag mV 0

~999 | analog monitor ch2 output.

Here is an example.

Voltage[V]
++10V
actual output 0.5V
v
zero level expected v L t
bias voltage
-10V +

It assumes that the motor speed is O rpm, and 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.

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.

. Setting _ . Initial
Name Abbr. | Sign Description Unit
range value
Analog monitor chl output 0 | Set the output proportion of analo
9 PUt | \oe1 | Pc3o _ put prop 91 o | 100
proportion ~100 | monitor ch1l.
Analog monitor ch2 output 0 | Set the output proportion of analo
9 PUt | vios2 | Pca1 _ put prop 91 o | 100
proportion ~100 | monitor ch2.

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

Monitor output = monitoring value x (monitor scale) + MOG
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6.10.3. Operation of electromagnetic brake interlock

MBR is described: (1) MBR OFF, the brake locks the motor shaft. (2) MBR ON,
the motor shaft. PC16 decides SON delay time to make MBR activated.

The coil of electromagnetic brake is without polarity.

L 2K 2R 2R 2% 2

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

Do not use the inner +24V power (VDD) to drive the electromagnetic brake.
If users control the electromagnetic brake without MBR, refer to the operation sequence below.
If DO MBR function is applied, make it valid by PA01=01[ | | setting.

The operation sequence of electromagnetic brake is plotted below.

SON
(DI input)

Motor speed

0 rpm

MBR
(DO output)

|
e

60ms + MBR1 (PC40)

Wiring diagram of electromagnetic brake (MBR DO applied)

Servo drive

VDD
DC24V

A A DOX
1 x=1-6

A | A
DOCOM

Make sure that the
sG polarity of diode is wired
in the correct polarity.

Specification of electromagnetic brake

the brake releases

s sms | o0 | L0208 0% [ e | 11 18 20 | song 8
Brake type Spring brake (Normal locked)
Rated voltage (V) DC 24V
Rated power (W) 6.3 7.9 8.6 8.0 19.3 19.3 34
Rated current (A) | 0.24 0.32 0.35 0.33 0.8 0.8 1.41
Fricion Tq(N-m) | 0.3 1.3 2.4 25 8.5 15 45

A CAUTION € Not attempt to use electromagnetic brake to decelerate a running motor.
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6.10.4. Parameter mapping of communication designated
The parameters from PC57 to PC64 are used to read/write the values of the designated parameters
which communication addresses are not consecutive. Users could set PC41~PC48 as the pointer of
desired read/write parameters through communication setting or the keypad input. When reading or
writing PC57~PC64, the read or write values are also work to the values of the parameters specified by
PC41~PC48, and vice versa.

IParameter mapping table |

Here are the mapping number corresponded to all parameters of SDE drive.

PA group Mapping No. PB group Mapping No. PC group Mapping No.
PAO1 0x0101 PBO1 0x0201 PCO1 0x0301
PAO2 0x0102 PB02 0x0202 PCO02 0x0302
PAS50 0x0150 PB60 0x0260 PC99 0x0399

PD group Mapping No. PE group Mapping No. PF group Mapping No.
PDO1 0x0401 PEO1 0x0501 PFO1 0x0601
PD02 0x0402 PEO2 0x0502 PF02 0x0602
PD40 0x0440 PE99 0x0599 PF99 0x0699

[The related alarm code |

The incorrect operation of parameters access would make the drive alerts; the display panel would
show the warning message. Although it does not affect the operation of drive; users should still find and
remedy the abnormal cause.

Code

Name

Cause

Remedy

AL.61 |Parameter group range excess

Write PC41~PC48 with incorrect
mapping humber.

AL.62 |Parameter number range excess

Write PC41~PC48 with incorrect
mapping number.

Check the communication request
of parameter group if it exceeds
the A~F range.

The warning message would not
clear away until correct request is
sent.

AL.63

Pr mode parameter range excess

Write PC57~PC64 with incorrect
setting range.

AL.64

Pr mode parameter write error

Write PC57~PC64 with the inhibit
parameters when SON is ON.

Push the “set” key on the panel to
clear away this warning message.
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The address table of object status display mapping |

As the same way, the parameters from PC65 to PC69 are used to monitor the values of the drive status
specified. Users could set PC49~PC53 as the pointer of monitored status data through communication
setting or the keypad input. These status data mapping are read only. Here is the address table of
monitored status data.

Address Status description
01h Motor feedback pulses ( before electronic gear translation)
02h Command pulses ( before electronic gear translation)
03h Accumulative pulses error ( before electronic gear translation)
04h Command pulse frequency
05h Motor speed
06h Analog speed command / limit voltage
07h Speed input command / limit
08h Analog Torque command / limit voltage
0%h Torque input command / limit
0Ah Effective load ratio
0Bh Peak load ratio
0Ch DC bus voltage
0Dh Load to motor inertia ratio
OEh Instantaneous torque
OFh Regeneration load ratio
10h Pulses of Z phase reference acknowledged
11h DI/DO status (See the following table)
12h Current alarm and history record

DI/DO status table
For example; the PC49 is set as 11h, and then to read the content of PC65. The result is shown in the

following table.

PC65
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
- - DO6 DO5 DO4 DO3 DO2 DO1
Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
DI8 DI7 DI6 DI5 D4 DI3 DI2 DI1
Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24
- - - - DI12 DI11 DI10 DI9
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7. PR (procedure) sequence control introductions

7.1. PR introduction

When PR control mode is applied, the motion stroke is composed of one position command or
multiple position commands. SDE servo drives provide 64 motion strokes, hereinafter referred to as PR,
which are programmable by users. One is home return PR and others are 63 PRs. There are 3 ways to
trigger these PRs.

1. STANDARD:

POS1 ~ POS6 decide the PR, the CTRG is used to trigger.
2. EVENT:

Rising edge or falling edge of EV1 to EV4 to trigger. Refer to PF83 and PF84 setting.
3. SOFTWARE:

PF82 receives the PR NO, then trigger.

7.2. PR differences in SDA and SDE

PR in SDA servo drive PR in SDE servo drive

1 home return PR

Command amount | 8 individual positions
63 PRs (PATH#01~PATH#63)

Command type Position Positioning/speed/JUMP/WRITE/index
Position command | absolute or incremental Absolute/incremental/relative (switchable)
Acc./Dec. time 1 set 16 sets

Speed option 8 sets 16 sets

DI: POSx + CTRG, x=1,2,3,4,5,6
] DI: POSx + CTRG
Trigger source EVENT : EV1~EV4
x=1,2,3,4,5,6
SOFTWARE : PF82

32 bits data

Command format revolutions, pulses . .
(' Units are depended on varied modes)

Auto-execution after Power ON
Auto-execution after Power ON SHOM DI activated

SHOM DI activated PRO (PATHR#0) is home return stroke.
63 PRs to execute home function.

Home function

Software limit without with
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7.3. DI/DO and sequences

DI signals:

CTRG, SHOM, STOP, POS1~POS6, ORGP, LSP, LSN, EV1~EV4
DO signals:

CMDOK, MC_OK, INP, ALM, OVF, SWPL, SWNL

The sequence relation between INP, CMDOK and MC_OK is plotted below.

DI: CTRG ]
DO: CMDOK

| / \L_"_
DO: INP — l ——— [INP=0N,

—— CMD_OK & INP
DO: MC_OK -

Explanation of PR trigger:

Command o
Description
source
Use POS1~ POS6 to assign a specific PR. Then apply CTRG to trigger
POSx + CTRG, .
STANDARD 1-6 the PR execution.
x=1~

Applicable occasion: PC or PLC controls the servo drive via DI signals.

When STOP is activated, the stroke would be held.

PPIORITY STOP, SHOM ] ]
When SHOM is activated, home return would be executed.

With 4 events’ rising or falling edge to trigger the specific PR.
PF83 setting recognizes the event rising edge trigger.

EVENT EV1~EV4 ) J g _ . 9% .gg
PF84 setting recognizes the event falling edge trigger.

Applicable occasion: sensors, preset sequences

Set PF82 as the demand PR number and it will trigger the specific stroke.
P5-07 can be set through the keypad / communication

SOFTWARE | PF82 o ) .
(Panel/communication software could operate this PR trigger.)

Applicable occasion: PC controls the servo drive via communication.
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7.4. Relevant parameter settings of PR
Speed command: PF33~PF48, total 16 sets.

Bit 15-0

PF33~PF48 1~3000rpm

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

Bit 15~0

PF49~PF64 1~65500ms

Delay time: PF65~PF80, total 16 sets.

Bit 15~0

PF65~PF80 1~32767ms

Relevant parameter settings

Description
PAO4 Home moving option
PAO8 Home moving high speed option 1
PAQO9 Home moving high speed option 2
PEO1 Origin return definition
PEO2 Origin offset value definition
PF81 Protection trigger deceleration time
PF82 PR trigger register
PF86 Software forward stroke limit
PF87 Software reverse stroke limit
PEO3~PE98 | PATH#01~ PATH#48 stroke settings
PFO1~PF30 | PATH#49~ PATH#63 stroke settings
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(1). PR motion stroke definition

PATH#01~PATH#63; there are total 63 PRs which are composed of 126 parameters. (PE03~PE9S8,
PF01~PF30) Each PR occupies two parameters, which the lower number parameter is function option
and the higher number parameter is PR data. Others PRs are introduced as follows. PATH#01 setting
is used as an example to describe the application instruction.

Bit 31-~28 27~24 23~20 19~16 15~12 11~8 7~4 3~0
Parameter
PEO3 (lower) - - - - - - - TYPE
PEO4 (higher) | Data (32bit)
TYPE:

1: Constant speed application
2: Position application
3: Auto position application
7: JUMP
8: WRITE
A: INDEXING
The only difference between TYPE=2 and TYPE=3 is that TYPE=3 is able to execute the following PR

automatically when the preceding PR is done. The following PR applications use PATH#Olas
examples.

B TYPE=1: Constant speed application

The relevant parameter settings are listed below.

Bit 31~28 27~24 23~20 19~16 15~12 11~8 7~4 3~0
Parameter
PEO3 - - DLY - DEC ACC OPT 1
PEO4 Data (32bit): Target speed (Speed unit is determined with the OPT setting.)

sxWhen this constant speed application is performed, servo motor accelerates or decelerate from

current speed to reach the target speed then keeps running.

OPT
Bit 7 Bit 6 Bit 5 Bit 4
UNIT AUTO INS
X 1/0 1/0 1/0

sk Whenthe TYPE is setto 1 ~ 3, it can accept STOP signal.

INS=1: It indicates that the current PR would immediately replace the previous PR.
AUTO=1: When the target speed is reached, the next PR would be executed automatically.
UNIT=0: The unitis 0.1 rpm.

UNIT=1: The unit is PPS. (Pulse per second)
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ACC /DEC Value F E D C ~ 3 2 1 0
Corresponding Parameter PF64 PF63 PF62 PF61 ~ PF52 PF51 PF50 PF49
DLY]
DLY value F E D C ~ 3 2 1 0
Corresponding Parameter PF80 | PF79 | PF78 | PF77 ~ PF68 | PF67 | PF66 | PF65
B TYPE=2: Position application
The relevant parameter settings are listed below.
Bit 31~28 27~24 23~20 19~16 15~12 11~8 7-4 3~0
Parameter
PEO3 - - DLY SPD DEC ACC OPT 2or3
PEO4 Target position 32bit data, unit: pulse
OPT
Bit 7 Bit 6 Bit 5 Bit 4
CMD OVLP INS
00: Absolute command (the input data)
01: Relative command (the current feedback plus the input data) 10 10
10: Incremental command (the previous position plus the input data)
11: Invalid
sk When the TYPE is setto 1 ~ 3, it can accept STOP signal and PF86/PF87 setting.
INS=1: It indicates that the current PR would immediately replace the previous PR.
OVLP=1: The overlap of next PR is allowance. When this is applied, DLY should be set as 0.
CMD: Refer to the previous table.
SPD|
SPD value F E D C ~ 3 2 1 0
Corresponding Parameter PF48 | PF47 | PF46 | PF45 ~ PF36 | PF35 | PF34 | PF33
DLY]
DLY value F E D C ~ 3 2 1 0
Corresponding Parameter PF80 | PF79 | PF78 | PF77 ~ PF68 | PF67 | PF66 | PF65
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B TYPE=7: JUMP

Bit 31~28 27~24 23~20 19~16 15~12 11~8 7~4 3~0
Parameter
PEO3 - - DLY - DEC ACC OPT 7
PEO4 PATH#: The assigned PRX, x=0~63
OPT
Bit 7 Bit 6 Bit 5 Bit 4
INS
1/0
INS=1: It indicates that the current PR would immediately replace the previous PR.
B TYPE=8: WRITE
Bit 31~28 27~24 23~20 19~16 15~12 11~8 7~4 3~0
Parameter
PEO3 - SOUR DLY Destination parameters OPT 8
PEO4 Source (constant or parameter number)

OPT
Bit 7 Bit 6 Bit 5 Bit 4
ROM AUTO INS
X 1/0 1/0 1/0

INS=1: It indicates that the current PR would immediately replace the previous PR.

AUTO=1: When the current PR is done, the next PR would be executed automatically.
ROM=1: The relevant parameter modification will be saved into EEPROM.

Destination parameters|

Destination parameters

Bit 19~16 Bit 15~12 Bit 11~8
Group

A>1 Parameter No.

B>2 P[_]05>05

C->3 P[ ]45545

D->4 P[]98->98

E->5 PLI77>77

F>6

Example: If PF34 is the destination, the content of bit8~bit19 should be “634”.
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SOUR|: It is set to choose the data source to be written.

SOUR Explanation
Bit 27 Bit 26 Bit 25 Bit 24 Data source Write destination
0 Constant P[IXX
1 P XX P IXX
[ |=A~F, Parameter group, XX=parameter number
: li depends on the SOUR setting.
Source
. Bit 31~28 27~24 23~20 19~16 15~12 11~8 7-4 3~0
Setting
SOUR=0 Constant
SOUR=1 Reserve bit (0x00000) P_grp P_idx
P_grp, P_idx: The specified parameter group and number.
When the value of P_grp exceeds the setting range, the fault AL61 will occur.
When the value of P_idx exceeds the setting range, the fault AL62 will occur.
B TYPE=A: INDEXING
It is used to perform turret or rotation table application
Bit 31~28 27~24 23~20 19~16 15~12 11~8 7~4 3~0
Parameter
PEO3 OPT2 DLY SPD DEC ACC OPT A
PEO4 Data: 0~4194303, unit: pulse
OPT
Bit 7 Bit 6 Bit 5 Bit 4
00: always forward (CCW) OVLP S LOW
01: always reverse (CW)
10: the shortest path 1/0 1/0
INS=1: It indicates that the current PR would immediately replace the previous PR.
OVLP=1: The overlap of next PR is allowance. When this is applied, DLY should be set as 0.
ACC/DEC
ACC /DEC Value F E D C ~ 3 2 1 0
Corresponding Parameter PF64 | PF63 | PF62 | PF61 ~ PF52 | PF51 | PF50 | PF49

180




SPD

S_LOW=00b: It indicates that the speed unit is 0.1 rpm.

S _LOW=01b: It indicates that the speed unit is 0.01 rpm.

S _LOW=10b: It indicates that the speed unitis 1 rpm.

AUTO=1: When the current PR is done, the next PR would be executed automatically.

Data

Pulse: 0~1048575
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SPD value F E D C ~ 3 2 1 0
Corresponding Parameter PF48 | PF47 | PF46 | PF45 ~ PF36 | PF35 | PF34 | PF33
DLY
DLY value F E D C ~ 3 2 1 0
Corresponding Parameter PF80 | PF79 | PF78 | PF77 ~ PF68 | PF67 | PF66 | PF65
OPT
Bit 27 Bit 26 Bit2 5 Bit 24
- AUTO S LOW




(2). Home Return

This motion stroke is composed of PEO1 and PEOQ2.

Bit 31~28 27~24 23~20 19~16 15~12 11~-8 7~4 3~0
Parameter
PEO1 BOOT - DLY - DEC ACC PATH
PEO2 ORG_DEF: 32bit
PATH
PATH
Bit 7~4 | Bit3~0 Explanation
0 0 After home return, then the servo motor stops.
0 1 After home return, then the servo motor starts to run PATH#01.
0 2 After home return, then the servo motor starts to run PATH#02.
0 3 After home return, then the servo motor starts to run PATH#03.
3 D After home return, then the servo motor starts to run PATH#61.
3 E After home return, then the servo motor starts to run PATH#62.
3 F After home return, then the servo motor starts to run PATH#63.
ACC/DEC
ACC /DEC Value F E D C ~ 3 2 1 0
Corresponding Parameter PF64 PF63 PF62 PF61 ~ PF52 PF51 PF50 PF49
SPD
SPD value F E D C ~ 3 2 1 0
Corresponding Parameter PF48 | PF47 | PF46 | PF45 ~ PF36 | PF35 | PF34 | PF33
DLY]
DLY value F E D C ~ 3 2 1 0
Corresponding Parameter PF80 | PF79 PF78 | PF77 -~ PF68 | PF67 | PF66 PF65
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BOOT| To execute or not to execute the home return stroke when the servo drive is power on.

BOOT
Bit 31~28 Explanation
0 Not to execute the home return stroke.
1 Execute the home return stroke.

ORG_DEF To define the origin coordinate in pulse counts, it may not be 0.

ORG_DEF

Pulse: -2 ~ 2%1.1

SDE series does not provide the SDA home return functions which the motor return to Z pulse position.
After home sensor or Z pulse is found, the motor must accelerate to stop. Commonly, the motor stop

position will be a little ahead over the Z pulse position.

. Absolute

Speed
I
> Motor stops
Acc. Dec. J-*
i ]

P [

o I Pull back !

FREER | ————]

(ORG_DEF) ° .

Origin trigger “

coordinate

Do not return to Z pulse: Only execute home return.

Return to Z pulse: Set PATH= a non-zero value and set absolute position command= ORG_DEF.
Position offset values are not defined when performing homing operation. After homing operation, the

position offset values can be set as a dedicated PR.



7.5. PR sequence status

SDE servo drives afford 63 PRs to execute the following 5 functions: constant speed, position, JUMP,
WRITE and INDEXING. And every PR could be linked to the other PR with one of 3 sequences: AUTO,
INS and OVLP. Among these sequences, AUTO and INS are suitable for the switch between these five
functions. And the INS sequence could be divided into inner INS and external INS. But the OVLP
sequence is only suitable for the switch of position functions. The followings are the status instructions
of these sequences.

AUTO A command would be executed after a delay when the previous one completed.

INS A command would be inserted the previous one to be a whole new command.
OVLP A command would be executed after a delay or during deceleration of previous command.
EXAMPLES:

(1) AUTO sequence
PATH#12: (AUTO position, delay 200ms)
PATH#13: (position)

Speed

N

o

e——>\pPATH#13

i 200 ms i

v

(2) AUTO sequence
PATH#12: (AUTO constant speed, target speed 2000rpm, delay 200ms)
PATH#13: (position,)

------ {=====-2000rpm

L 3

PATH#13
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(3) Inner INS sequence
PATH#12: (AUTO position, delay 1500ms)
PATH#13: (position, INS)

PATH#A

€ > PATH#13
1500 ms

v

The INS sequence should be defined to enable in the later PR but the delay time should be defined
in the former PR. And the delay time is counted from the start of the former PR.

% If the defined delay time of later PR is less than the execution time of former PR, the execution result

may be unexpected.

Speed
A

'
\
ATH#1R™
T - r
: : PATH#1
500 ms

(4) External INS sequence
PATH#12: (AUTO position, delay 1500ms)
PATH#13: (position, INS)
PATH#07: (position, INS) > An extra stroke
The PATH#07 could be triggered by the DI signal. Once the PATH#07 is triggered, the PATH#13 is
immediately omitted and PATH#07 is executed in soon.

]— The original programmed stroke

Speed
PATH#12
A\
"b{] ms 3’5
\ F i )
PATH#0O7 ;‘
-~
#
PATH#07 trlggered PATH 13
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PATH#12: (AUTO position, delay 1500ms)
PATH#13: (position, INS)

PATH#07: (position) » An extra stroke

If INS sequence of PATH#07 is not enabled, the PATH#07 would not be executed until PATH#13 is
completed even the PATH#07 has been triggered.

]— The original programmed stroke

Speed
'y
PATH#12

1500 ms :
-fé 7 A\ >

7 >
* PATH#13Y
A !
\ !

PATH#07 triggered

PATH#07

(5) OVLP sequence
PATH#12: (AUTO position, OVLP, target speed 500rpm)
PATH#13: (position, target speed 700rpm)

Speed
o pe————————— 700rpmm
500rpmm f========

(" PATH#13
PATH#12 ,* °.

v
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8. Servo absolute system

8.1.Introduction

A servo absolute system includes a SDE series servo drive, a SME series servo motor with the
absolute type encoder and a backup battery box for the absolute encoder. The servo absolute system
would constantly record the actual positions at any time with the absolute type encoder which is
powered by the backup battery. So the real position of the servo motor will be measured and recorded
even if the motor shaft rotates after the power is turned off.

When this servo absolute system is performed by the relevant parameter settings, the SME series
servo motor with absolute type encoder is necessary. An incremental type encoder motor connection
would cause an abnormal code AL.24 on the 5-digit 7-segment LED display of SDE servo drive to alert
that an error occurs.

The servo motor with an absolute encoder is described as below.

SME-_JOOOA AMI][]

M: absolute type encoder with 65536 turns, 22bit resolution per turn

A CAUTION € When [Absolute system data lost] or [Absolute system data overflow] occurs,

it is necessary to perform the origin reset.

€ It is recommended to install the backup battery with an SDH-BAT-SET
option.

€ Make sure that the motor speed is less than 50 rpm once the drive is power
on when an absolute type encoder motor is applied.

€ When the backup battery power consumes (drive is power off), not to rotate
constantly the motor shaft more than 50 rpm.

0 & Perform the replacement of encoder backup battery before servo drive is
power off. Otherwise, the absolute system data may be vanished.

B QOperation restriction

Some operation conditions described below are not suitable to perform the absolute system.
(1) Speed control mode and torque control mode

(2) Different control mode switched

(3) Single way rotation

(4) Modify the electronic gear ratio after the absolute system origin is defined.

(5) Some operation occupies the DO physical hardware, for example: Alarm code output.

B Timing of battery replacement

(1) “AL.2D” indicates the battery voltage is too low. The replacement should be done immediately.
(2) “AL.24” indicates the absolute position data has lost due to the insufficient battery voltage. It is
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necessary to perform the home return operation after the battery replacement.

B System initialization

(1) To install the absolute encoder servo motor and backup battery.
(2) Set PA28 as 1 then re-power on the servo drive.
(3) After re-power on performed, the alarm code AL. 2A(ABS encoder abnormal 1) would be shown.
Please turn off the power then turn on it again to clear this alarm code.
Re-power on the drive to clear the fault code which is shown at the first operation of ABS system.
(4) After step (3) is performed, the alarm code AL. 2C( ABS encoder abnormal 3) is shown. Please
operate one of the following procedures to clear this alarm code.
(a) Set PA29 as 1 to fulfill the ABS system coordinate initialization.
(b) For the position with inner command performed, the absolute coordinate system will be reset
after the home return operation.

a € The alarm code AL.29 is to indicate the motor revolution is exceeding the
range: -32768~32767 revolutions.

B Pulses computation

The maximum countable revolution range is between -32768 and 32767. If the revolution of motor
exceeds this range, the drive alerts this AL. 29 code. And the motor pulse count per revolution is
4,194,304 pulses. The pulse counts of absolute servo system could be read through DI/DO or Modbus
communication. The description of motor pulses computation is as follows.

Total pulse counts = R x 4194304 + p
R: revolutions
p: pulses within one revolution, 0=p=4194303

B Motor absolute position data access

(1) Communication for absolute system data
Refer to section 9.4 to read motor feedback pulses.

Address Content Data length
0x0000 Motor feedback pulses [pulse] 2 word
0x0024 Translated motor feedback pulses [pulse] 2 word

(2) PLC DI/DO for absolute system data
Refer to section 8.1 and 8.2 for details.

(3) PA30 activation for absolute system data
With writing the PA30 a non-zero value, the servo drive would refresh the data of absolute system
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coordinate. If the PA30 is 1, the drive would not clear the position error. If the PA30 is 2, the drive
would clear the position error. The accessible timing for absolute system data is when the PA30 is
recovered to 0. The absolute system coordinate data is invalid if [Absolute system data lost] or
[Absolute system data overflow] occurs. The absolute system initialization must be executed again.
Here is the flowchart for the absolute system data access.

PA30=1
or
PA30=2

&
<

Y

NO

PA30=0 7

Read
PA31 Absolute coordinate system state
PA32 Encoder absolute position (Rev.)
PA33 Encoder absolute position (pulse)

End
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8.2. Mitsubishi absolute system coordinate detection

This section is to introduce the DI/DO communication of SDE with a Mitsubishi PLC.
8.2.1. Signal description
When using the DI/DO signals of CN1 to perform the communication with a Mitsubishi PLC, the

default DI/DO functions would be modified into a function set of particular definition.

. . CN1 -
Signal name Sign . Description 1/0
pin No.

To assign a DI with this ABSM function, then to active it to
ABS transfer mode ABSM - perform this Mitsubishi absolute system detection. ABSR, DIX
ABST, ABSBO0, ABSB1 would be enabled.

ABS request ABSR 17 The PLC activates the ABSR to request the ABS data. Dl4

. Indicates the lower bit of absolute position data which is
ABS bit 0 ABSBO 43 DO3

sent from the servo drive to the PLC.

. Indicates the upper bit of absolute position data which is
ABS bit 1 ABSB1 44 DO4

sent from the servo drive to the PLC.

ABS data ready ABST 42 Indicates the absolute position data to be sent is ready. DO2
ABS home setting ABSC - To activate this ABSC to clear home position data. DIX
ABS position lost ABSV - Indicates the absolute system coordinated data is lost. DOX

B Wiring example

MITSUBISHI SERVO AMP
MELSEGFX3U ShihLin SDE
PLC Nt

+24V

S/S COM+| 47
ABSBO

X0 D03 43
ABSB1

X1 D04 44
ABST

X2 D02 42

ov DOCOM| 40
SON

Y4 DI1 14
ABSM .

Y5 DI11 | 120AME)
ABSR

Y6 DI4 17
GND

comz2 SG | 24+-25~50
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8.2.2. Startup procedure

(1) The absolute encoder servo motor and backup battery installation.

(2) Parameter setting
Set PA28 as 1 and PA34 as "[ ][ | ]1" then re-power on the servo drive.
(3) Resetting of [AL. 2A: ABS encoder abnormal 1]
Re-power on the drive to clear the fault code which is shown at the first operation of ABS system.
(4) Resetting of [AL. 2C: ABS encoder abnormal 3]
Set PA29 as 1 or execute the ABS system coordinate initialization to clear this fault code.
(5) Confirmation of transferred absolute system coordinates data

When SON is activated, the absolute position data is transferred to the PLC. Transferring the proper
absolute position data will trigger the followings.

(a) RD is activated.

(b) The ABST output of drive is activated to inform the PLC.

(c) If any warning such as [ABS time-out warning] occurs, refer to next section to remedy.

(6) Home position setting

The home position must be set if

(a) System set-up is performed,;

(b) The servo drive has been changed;

(c) The servo motor has been changed.

(d) [AL. 2C: ABS encoder abnormal 3] occurred.

In the absolute position detection system, the absolute position coordinates are made up by making

home position setting. The motor shaft may operate unexpectedly if positioning operation is performed
without home position setting. Always make home position setting before starting.
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8.2.3. Absolute position data transfer protocol

Each time SON is turned on, the PLC reads the position data of the servo drive.

€ After switching on ABSM, turn on SON. If ABS signal is off, turning on SON

does not switch on the main power circuit.

(1) Data transfer procedure

SDE drive

Mitsubishi PLC

L SoNon—

ABSM on

DI/DO allocation |

changed %
ABSR o
‘ Trgn;smittiton Watchdog timer |
S ABSTOf  po---——- J
Reading 2 bits
Shift & sum
| MBSRof
——ABSTon
ABSR o
Trgn;smittiton Watchdog timer |
S ABSTOf  po---—-—- |
Reading 2 bits
Shift & sum
| ABSRof
—— ABSTon
Current position
is set
Sum check
ABSM off

changed

DI/DO allocation |

BST off
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Every time the SON is turned ON,
ABSM is turned ON to set
the data to be transmitted

The 2 bits read are written to the
lower bits, the pointer is shifted to
empty bits for the next data. It
performs until 32-bit data filled.

The 2 bits read are written to the
lower bits, the pointer is shifted to
empty bits for the next data. It
performs until 6-bit data filled.

Sum check is executed for the
received 32-bit data. If there are no
errors in the data, the current
position is set.

Start processing

Collect 32-bit data

Collect 6-bit data

End processing




(2) Transfer method

In the absolute position detection system, every time SON is turned on, ABSM should always be

turned on to read the current position from the servo drive to the PLC. Unless ABSM (ABS transfer

mode) is turned on, the base circuit cannot be turned on.

(a). Sequence chart

Oon

Power J
OFF
On
SON
OFF — S
OM
ABSM ABS data transfering
OFF 1
OM :
ABSR E
OFF i
ON
ABST H
OFF 4 /

ABSB0 H
ABSBA : X ABS data X /

— 95 mS3

. oM

Main power

circuit
OFF — e
oM Ooerd

peration

RD enabled

OFF L

After the absolute position data is transmitted, RD turns on by ABSM-off. When RD is on,
ABSM on is not received.

Even if SON is turned on before ABSM is turned on, main power circuit is not turned on until
ABSM is turned on. If an alarm has occurred, ABSM is not received. ABSM allows data
transmission even while a warning is occurring.

If SON is turned off, RES is turned on, or EMG is turned off during the ABS transfer mode,
[AL. 17: ABS time-out warning] occurs.

ABST, ABSBO and ABSB1 functions are changed according to the state of ABSM.

CN1 Function output
pin No. ABSM OFF ABSM ON
43 WNG / CMDOK ABS bit0
44 TLC ABS bitl
42 ZSP ABS data ready

ABSM is not accepted while the main power circuit is on. For re-transferring, turn off SON
signal and keep the base circuit in the off state for 20 ms or longer.
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(b). Detail description of absolute position data transfer

ON
SOM
OFF 1
: 1
OM @'! ' @'
ABSM ABS data transfering

ABSR

ABST

P 2 18 19 |
ABSB1 ! -5 !

If SON does not turn on within 1 s after ABSM on, the ABS SON time out warning would occur. But it

will not influence the transfer. SON on will cancel the warning automatically.

® The PLC turns on ABSM and SON.

@ In response to ABS transfer mode, the drive detects and calculates the absolute position and turns
on ABST to notify the PLC that the drive is ready for data transmission.

® After acknowledging that ABST is turned on, the PLC would turn on ABSR.

@ In response to ABSR, the drive outputs the lower 2 bits of the ABS data and turns off ABST.

® The PLC receives the ABST off state which denotes the 2 bits data have been transmitted from the
drive; the PLC reads the lower 2 bits data then turns off ABSR.

® The drive turns on ABST to respond to the next request. Steps ® to ® repeat until 32-bit data and
the 6-bit checksum have been transmitted.

@ After receiving the checksum, the PLC confirms the 19th ABST activated, and then turns off ABSM.

(c). Checksum
The checksum is used to check for errors in the received ABS data. The 6-bit checksum is transmitted
following the 32-bit ABS data. The PLC computes the sum of received data and compares it with the

checksum code sent from the drive. Here is a computation example of -30000(FFFF8ADO).

00b
00b
01b
11b
10b
10b
00b
10b
11b
11b
11b
11b
11b
11b
11b
+ 11b
100010b — 22h
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(3) Transmission error
[AL. 17: ABS timeout warning]
(a). ABS request off-time timeout check
If the ABS request signal is not turned on by the PLC within 5 seconds after ABST is turned on, this

is regarded as a transmission error.

ON
ABSM ABS data transferring
OFF ———
ON roTTTTTTTTT T
ABSR ! Signal is not ON
OFF :
ON
ABST
OFF i 5seconds !
—
ON '
ABS timeout warning
OFF

(b). ABS request on-time timeout check
If the ABSR is not turned off by the PLC within 5 seconds after ABST is turned off, this is regarded

as the transmission error.

ON

ABSM ABS data transferring
OFF —
ON T

ABSR ! Signal is not OFF.
OFF ——— e
ON

ABST
OFF I 7

— i
, i ON 5 seconds
ABS timeout warning

OFF

(c). ABS transfer mode finish-time timeout check
ABSM is not turned off within 5 seconds after the 19th ABST is turned on.

ON T
ABSM ABS data transferring iSignal is not OFF.
ofF — 7 b
1 2 18 19
ON
ABSR U
OFF —— |
1 2 18 19
ON
ABST
OFF ——— !
——p
ON -
ABS timeout warning ’7
OFF
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(d). ABSM-off check during the ABS transfer

When the ABSM is turned off before the 19th ABS transmission data ready is turned on, [AL. 17:
ABS timeout warning] occurs.

ON
ABSM ABS data transferring
OFF —
1 2 18 19
ON
ABSR
OFF —— e
1 2 18 19
ON o
ABST o
OFF ———— Db
ON
ABS timeout warning
OFF

(e). SON check during the ABS transfer

During the ABS data transferring, if the SON state is change from ON to OFF, [AL. 17 ABS timeout
warning] occurs.

ON
SON
OFF ——
ON
ABSM ABS data transferring
OFfF — e
1 2 18 19
ON
ABSR
OFF ———— e
1 2 18 19
ON o
ABST Lo
OFF ————— b leeee-
ON
ABS timeout warning
OFF
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(4) Checksum error

If the checksum error occurs, the PLC should retry the ABS data transmission by turning off ABSM.
After a 10 ms lapse or longer, turn off SON and then turn SON on again. If the absolute position data
transmission fails even after 3 retry, the ABS checksum error occurs.

20m | 20m 20m
or longer or longer or longer
[} L} L} L} L} [}
ON
SON Retry 1 Retry 2 Retry 3
10m 10m 10m 10m
OFF or IongerI 1 or Iong(—:‘rI tor IongerI | orlonger
A S o A g
ON
ABSM
OFF
ON
ABSR
OFF
ON
ABST
OFF
B
ABS checksum error
s

(5) Alarm reset
SON would be turn off due to the alarm has been detected. If an alarm has occurred, ABSM cannot
be accepted. In the reset state, ABSM can be input.

oM
SON
OFF
oM
RES
OFF ————

I
I
I
|
I
! |
oM I
ABSM : | ABS data transfering
OFF | :
I
on | |
ABSR I |
OFF ' "
! |
oM : i
ABST ! ' ‘ J | |
OFF : :
| | I
ABSBO | o |
| | ><Data updating><
ABSB1 : L
\ —a e 95MS
Main ©°N | : |
circuit OFF :

oM

Alarm |
OFF

RD Sl Fault Cperation
OFF u:lu::curre-:ll enabled
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(6) Home position return

o € Make sure to stop the motor before this home position return operation.

Manually operate such as JOG operation to move the machine to the position where the home
position is to be set. After CR is on for longer than 20 ms, the stop position is stored into the nonvolatile
memory as the absolute home position. (The home position setting times is limited to 100K times.)

Manual moving

Servo motor

oM
INP \ .
OFF 1
Ede ar longer
—
OM
ABSC
OFF
ABSBO
><Data updating
ABSB1
e ) L
ABSV  orp
ABS timeout ON u
OFF
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8.3.Delta PLC absolute system

This section is to introduce the DI/DO communication of SDE with a Delta PLC.

8.3.1. Signal description
The default DI/DO functions would be modified into particular settings if the ABS system is performed.

. . CN1 -
Signal name Sign . Description 1/0
pin No.

o Activate ABSE to perform this Delta absolute system.
ABS communication enable ABSE - Dlx
ABSQ, ABSC, ABSR, ABSD would also be enabled.

ABS request ABSQ 17 ABSQ ON denotes the PLC has processed ABSD data. Dl4

ABS data ready ABSR 43 ABSR ON, it indicates that the ABS data to be sentis ready. | DOS3

The ABS data to be sent is put at ABSD. The data is valid
ABS data content ABSD 44 ] DO4
only when ABSR is ON.

ABS communication error ABSW - The ABS communication error is outputted via this DO. DOy

. When ABSC is O), the pulse number of absolute encoder
ABS home setting ABSC - ) . . . DIx
will be reset to zero. ABSC is valid only when ABSE is ON.

B Wiring example

DELTA SEBVQ AMP
DVP-EH3 PLC ShihLin SDE
CN1
+24V
S/S COM+| 47
ABSR
X0 D02 42
ABSD
X1 D03 43
ABSW
X2 DO1 41 VEHIE)
— |DOCOM| 40
ABSE
Y4 DI11 12 VEHIE))
ABSQ
Y5 DI4 17
GND
Q& SG |24-~25-50
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8.3.2. Startup procedure
(1) The absolute encoder servo motor and backup battery installation.
(2) Parameter setting

Set PA28 as 1 and PA34 as "[ ][ | ]0" then re-power on the servo drive.
(3) Resetting of [AL. 2A: ABS encoder abnormal 1]

Re-power on the drive to clear the fault code which is shown at the first operation of ABS system.
(4) Resetting of [AL. 2C: ABS encoder abnormal 3]

Set PA29 as 1 or execute the ABS system coordinate initialization to clear this fault code.
(5) Home position setting

The home position must be set if:

(a) System set-up is performed,;

(b) The servo drive has been changed;

(c) The servo motor has been changed.

(d) [AL. 2C: ABS encoder abnormal 3] occurred.
In this ABS detection, the ABS coordinates are made up by making home position setting. The motor
shaft may operate unexpectedly if positioning mode is performed without home position setting. Always
make home position setting before starting.

8.3.3. Absolute coordinate system initialization with DI/DO
When ABSE is activated, ABSC from OFF to ON, the ABS coordinate would start to initialization.
The encoder feedback pulse number would be set to zero. Please refer to the following chart.

ON
ABSE

OFF

Ts
€ >

ON
ABSC

OFF

Y 4
ABS

Position Counter

Ts (mS) Tg (mS)
Min PD15 + 2
Max PD15 + 10

B The descriptions for the timing:
1.When the PLC activates ABSE to ON, a Ts delay should be waited to process the next step.
2. After waiting time Ts, the PLC now could enable the ABSC from OFF to ON and hold the signal
for TQ duration to reset the coordinate system where pulse number would be zero.
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8.3.4. Absolute coordinate system initialization with parameter settings

When the parameter PA29 is set to 1 with operation panel or communication, the system starts to
initialization. If the Pr mode is applied, use its homing procedure to reset the coordinate.

Bit79 ~ Bit64 Bit63 ~ Bit32 Bit31 ~ Bit16 Bit15 ~ BitO
- WORD_3 WORD_2 WORD_1 WORD_0
Check Sum Encoder pulses Encoder revolutions | PA31 ABS position

0~4,194,304

-32768 ~ +32767

status

B Checksum explanation:

[ worD_0 | | WORD_1 |

WORD_2

WORD_3

Check Sum = ((((((WORD_0+0xA700) XOR WORD_1) + 0x605A) XOR WORD_2)+0x30A5) XOR

Note:

WORD_3) + 0X5A06)

1. This algorithm has no plus or minus sign.

2. OxA700, 0x605A, 0x30A5 and 0x50A6 are the constants of hexadecimal.
3. WORD_0: ABS position status (Bit 15~0)

WORD_1: Encoder revolutions (Bit 31~16)

WORD_2: Encoder pulses (Bit 47~32)
WORD_3: Encoder pulses (Bit 63~48)
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8.3.5. ABS data transfer sequence

®@EERAEEOG 0000 00O ©

® 29999 ¢ 99
ApsE I r i I —
oo L T
rose 7] ol |l [T | [
ABSD X8 X X e 7]

ABSW N

[Z777] It denotes the invalid status or data

© 09000

pese [T /
ABSQ ri;éT_i E f_%_i

ABSR | Tg |: | T

ABSD B X

ABSW

H

At first, the PLC enables ABSE and waits a threshold time Ts for DI4, DO2, and DO3 switched
to the function of ABSQ, ABSR, and ABSD respectively.

The PLC switches ABSQ to low; it denotes that the PLC wants to read data from the servo drive.
After Tq duration, the ABSD data is prepared and the ABSR is enabled to inform the PLC.
After the PLC checks the ABSR high, the data is fetched. The ABSQ would be set to signal high
to inform the drive that the dada has been read.

After Tn duration of ABSQ high, the drive switches ABSR low for the PLC accessing next bit.
The PLC would set ABSQ low for the next bit request when it detects ABSR is low.

For servo drive; if the data for communication is prepared on ABSD, it enables ABSR.

After the Tr duration, the drive still does not detect that ABSQ has pulled high by the PLC, then
the drive would have a communication error ABSW raised to stop the communication.

The PLC would set ABSE as low to restart the communication after getting the ABSW message.
The PLC re-enable ABSE signal for a new communication request.

The PLC switches ABSQ low for a new data request.

After Tq duration, the ABSD data is prepared and the ABSR is enabled to inform the PLC.

The ABSQ is pulled high to inform the data access completion of the drive.

After Tn duration of ABSQ high, the drive switches ABSR low for the PLC accessing next bit.
By repeating steps 11 to 14 , the host controller would get the whole 80 bits data.
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9. Communication functions

9.1.Communication interface and wiring

The SDE servo drive equips 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-485 communication and USB could not be used in synchronization. The wirings are
demonstrated below.

RS-485
B Wiring diagram:
Up to 32 devices of servo drives from stations 1 to 32 could be operated on the same bus.

Servo drive Servo drive Servo drive

Controller such as PC or NB

uD RS-232C

-

RS-485/RS-232C
Converter

Recommendation: To connect ground terminal of RS-485/RS-232 converter and GND (pinl,pin2) 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

.

i
Servo drive = W — UsB
0ooo
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9.2. Relevant parameters of communication

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

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

(2) Mode option (PC21)
[olojo]x]

0: reply within 1 ms

1: reply after 1 ms

(3) Communication protocol option (PC22)

olololx

O N O R
© o omw oo N~ N

(4) Baud rate (PC22)
ololy]o]

data bit,

data bit

data bit,
data bit,

data bit

data bit,
data bit,

data bit

data bit,

0: 4800 bps
1: 9600 bps
2: 19200 bps
3: 38400 bps

No
, Even
Odd
No
, Even
Odd
No
, Even
Odd

parity, 2 stop bit
parity, 1 stop bit
parity, 1 stop bit
parity, 2 stop bit
parity, 1 stop bit
parity, 1 stop bit
parity, 2 stop bit
parity, 1 stop bit
parity, 1 stop bit
57600 bps
: 115200 bps
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9.3. Modbus protocol

When communication between a computer and several drives is going to be performed, every
drive should be set its device number. Then the computer could control individual drive according to its
device number. The protocol of Shihlin drive is standard 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. ASCII mode
(a) Coding signification

An 8-bit data(a byte) is expressed with 2 ASCII character. For example, 75h is expressed with

ASCII code “37h” and ASCII code “35h”.The ASCII codes ‘0’ to ‘9" and ‘A’ to ‘F’ is listed below.

Character ‘o 1 2’ ‘3 ‘4 ‘5’ ‘6’ v
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=00005 5% o (1 | 2|3 |4 |5 |6 |7 |l or| 801
! «— 8- bit data length 4’?

:.'7 11- bit frame length

= Start E St
PC22=00004 |°5"| o | 1 | 2 (3 |4 |5 |6 |7 |0 %F|8E

i i 8-bit datalength —————

b 11-bit frame length

Pc22=0003 (5% o |1 |2 |3 |4 |5 |6 |7 [SP|S] 8N

k———— 8 bit datalength ——————

11- bit frame length

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

x Start Odd | st
PC22=00002 |°3"| 0 | 1 | 2 |3 |4 |5 |6 |n|Ser|701

+~—————— 7-bit datalength ————— i

(

10- bit frame length ——————

o Start Evi S
PC22=000001 "L 0 | 1| 2| 3 | 4|5 | 6 |pin| or |7ET

i j——— 7-bit datalength ———— !
| A i |
j——— 10-bit frame length —————

Pc22=0000 (33" o | 1 | 2 |3 |4 |5 |6 |SP[Seri7N2

: = 7-bit datalength ———— |
| * ¥ |
je————  10- bit frame length —————
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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)
EndO End code 0 “LF”( ASCII code 0Ah)
Communication data formats are described below.
STX
“:” 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
0 o
ADR ADR
1 q
0 o
CMD CMD
3 3
0 byte length o
e len
7 yte leng ”
start address
0 0
Ii: ‘0 content of "
g ‘o |<£ address 0100h ‘0
o 3 2
word length
0 q
2 content of 2
= address 0101h X
LRC
59' 11!
End1l 0Dh ‘C
LRC
EndO 0Ah 2
End1l 0Dh
EndO 0Ah
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Command code: 06h, write data
To write “325”(0145h) into the drive which device number is 1 and start address is 0100h.

Command(host): Response(slave):
STX : STX
0 0
ADR ADR
q q
0 0
CMD CMD
‘& ‘6
0 0
q q
start address o start address o
@) ‘0 a ‘0
written data T written data s
(word) ‘q (word) ‘4
157 55!
‘B! AB’
LRC LRC
127 52!
End1 0Dh End1l 0Dh
EndO 0Ah EndoO 0Ah

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 a case to describe the rule.

Calculation of LRC detection value:
ADR

0

1 1.To compute the sum of ADR code to last data code.
CMD Z 01h+03h+01h+04h+00h+02h=0Bh

0

1

2. If the sum is byte-overflow, neglect the overflow part.

3.Compute the 2's complement.
start address s 100h-0Bh=F5h

S0 4."F5h” is the LRC detection value.
E :
o 0
data written O
(word) 0™,
e
‘F s
LRC
15,

Endl, 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
STX - 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
STX
Keep an idle more than 6mS.
ADR

The address code is from 1 to 32. For example, number “18” is expressed as 12h.

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
0zh byte length 04h
start address

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

word length a
o2h 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 01h ADR 01h
CMD 06h CMD 06h
02h 02h
start address start address
< 00h < 00h
i '
o 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 registers.

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, and 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

01lh
start address

< 01lh

ke

o 00h
written data

02h

CRC L 94h

CRC _H 37h
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End:
Keep an idle time more than 6ms to end.

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’= *data++;
for (j=0; j<8; j++)
{
if(reg_crc & 0x01) [*LSB(bit0) =1*
reg_crc = (reg_crc >> 1)"0OxA001;
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
08h diagnostic mode
10h write data (multiple)

Command code 03h denotes data reading, the maximum permissible length is 29 words.

Command code 06h denotes data writing, word writing.

Command code 08h denotes the diagnostic mode which could check if communication normal or not.
Command code 10h denotes data writing, multiple words writing.

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.

Exce(;l)ztiglr;)code 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.

(@)ASCIl mode (b)RTU mode
STX © ADR 01h
‘0 CMD 83h
ADR
‘1 ECP 02h
‘g’ CRC_L COh
CMD
3 CRC_H Fih
‘0,
ECP
i2'
7
LRC
"
End1 CR
End0 LF
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9.4. Communication parameter write-in and read-out

(1)Status monitor (read only)

Address Content Data length
0x0000 Motor feedback pulses [pulse] 2 word
0x0002 Command pulses [rev] 2 word
0x0004 Accumulative pulses error [pulse] 2 word
0x0006 Command pulse frequency [HZ] 2 word
0x0008 Motor speed [rpm] 2 word
0x000A Analog speed command/limit voltage [V] 2 word
0x000C Speed input command/limit [rpm] 2 word
0x000E Analog Torque command/limit voltage [V] 2 word
0x0010 Torque input command/limit [%] 2 word
0x0012 Effective load ratio [%6] 2 word
0x0014 Peak load ratio [%] 2 word
0x0016 DC bus voltage [V] 2 word
0x0018 Load to motor inertia ratio [times] 2 word
0x001A Instantaneous torque [%] 2 word
0x001C Regeneration load ratio [%] 2 word
0x0020 Pulses of Z phase reference acknowledged [pulse] 2 word
0x0022 Translated command pulses [pulse] 2 word
0x0024 Translated motor feedback pulses [pulse] 2 word
0x0026 Translated accumulative pulses error [pulse] 2 word
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(2)Digital 10 monitor (read only)

(a) DI I/O status

Address Content Data length
0204h To show the on/off status of DI. 1 word
bit b15 bl4 b13 b12 b1l b10 b9 b8
CNL1 pin No. - - - - CN1 42 | CN1_41 | CN1_23 | CN1_22
Signal name - - - - DI12 DI11 DI10 DI9
bit b7 b6 b5 b4 b3 b2 bl b0
CN1lpinNo. | CN1 21 | CN1 .20 | CN1_19 | CN1.18 | CN1_17 | CN1_16 | CN1 15 | CN1_14
Signal name DI8 DI7 DI6 DI5 Dl4 DI3 DI2 DI1

This DI 0/1 status is the conclusion of PD16 (DI on/off control source option) and PD25 (Communication control
DI on/off). See the function description of PD25 for a detail.

Address Content Data length
0205h To show the on/off status of DO. 1 word
bit b7 b6 b5 b4 b3 b2 bl b0
CN1 pin No. - - CN1 46 | CN1.45 | CN1 44 | CN1 43 | CN1_42 | CN1_41
Signal name - - DO6 DO5 DO4 DO3 DO2 DO1
(b) 10 pin function
Address Content Data length
0206h . . .
~020Dh To display the pin function programmed of DI. 1 word
Address: 0x0206
bit No. b15 | b14 | b13 | b12 | b1l | b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
DI Di1 DI2
Function 0x00 to Ox2F 0x00 to Ox2F
Address: 0x0207
bit No. b15 | b14 | b13 | b12 | b1l | b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
DI DI3 Dl4
Function 0x00 to Ox2F 0x00 to 0x2F
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Address: 0x0208

bit No. b15 | bl4 | b13 | b12 | b11 | b10 | b9 b8 b7 b6 b5 b4 b3 b2 bl b0
DI DI5 DI6
Function 0x00 to Ox2F 0x00 to Ox2F
Address: 0x0209
bit No. | b15 | b14 | b13 | b12 | b11 | b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
DI DI7 DI8
Function 0x00 to 0x2F 0x00 to Ox2F
Address: 0x020A
bit No. | b15 | b14 | b13 | b12 | b11 | b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
DI DI9 DI10
Function 0x00 to Ox2F 0x00 to Ox2F
Address: 0x020B
bit No. b1l5 | bl4 | b13 | b12 | b11 | b10 | b9 b8 b7 b6 b5 b4 b3 b2 bl b0
DI DI1 DI12
Function 0x00 to Ox2F 0x00 to Ox2F
Address : 0x020C
bit No. | b15 | b14 | b13 | b12 | b11 | b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
DI - DO3 DO2 DO1
Function - 0x00 to Ox1F 0x00 to Ox1F 0x00 to Ox1F
Address : 0x020D
bit No. | b15 | b14 | b13 | b12 | b11 | b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
DI - DO6 DO5 DO4
Function - 0x00 to Ox1F 0x00 to Ox1F 0x00 to Ox1F
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(c) Control mode

Address Content Data length
0x0200 bit0: Servo ready status (0: Servo OFF, 1: Servo ON) 1 word
Use bitO~bit3 to display current control mode of servo drive.
0: Pt mode (external pulse-train command)
1: Pr mode (inner register command in absolute type)
0x0201 2: Pr mode (inner register command in incremental type) 1 word
3: S mode (speed mode)
4: T mode (torque mode)
6 : Turret mode
(3)Alarm information (read only)
Address Content Data length
0x0100 Current alarm. 1 word
0x0101 The last alarm. 1 word
0x0102 The 2nd alarm in the past. 1 word
0x0103 The 3rd alarm in the past. 1 word
0x0104 The 4th alarm in the past. 1 word
0x0105 The 5th alarm in the past. 1 word
0x0106 The 6th alarm in the past. 1 word
0x0107 The7th alarm in the past. 1 word
0x0108 The 8th alarm in the past. 1 word
0x0109 The 9th alarm in the past. 1 word
0x010A The 10th alarm in the past. 1 word
(4) Alarm clearance (readable and writable)
Address Content Data length
0x0130 Clear cgrrent alarm if “OX1EA5” is \-/vrltt.en into thIS. address. 1 word
Transmit current alarm code back if this address is read.
0x0131 Clear all alarm histories if “Ox1EA5” is written into this address. 1 word

Transmit last alarm back if this address is read.
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(5) Parameter write-in and read-out (readable and writable)

Address Content Data length
0x0300
—0x0363 PALCIO: 50 parameters 2 words
0x0400
—0x0463 PB[ |J: 50 parameters 2 words
0x0500
—0x0577 PC[ ][ J: 60 parameters 2 words
0x0600
—OX064F PDO: 40 parameters 2 words
0x0700
PE : 2
_0X07C5 O0: 99 parameters words
0x0800
PF : 2
_0X08C5 O0: 99 parameters words
(6) Factory-set recovery (readable and writable)
Address Content Data length
All parameters would be recovered factory-set 1 second later once
0x0140 “1EA5h” being written. To read this address, the result of “1” means 1 word
the recovery is processing. “0” means the completion of recovery.
(7) DI contact control (readable and writable)
Step 1: Select DI on/off control source option
Address Content Data length
DI on/off control source option (PD16)
Each bit is to decide the on/off control source of corresponding DI.
OXO61E BitO is corrgspondmg to DI1, bitl is corresponding to DI2, bit2 is 2 word
corresponding to DI3, and so on.
0: The specified Dl is controlled by the actual wirings.
1: The specified DI is controlled by communication software. (PD25)
Step 2: Write command to control on/off state of each DI pin
Address Content Data length
Use bit value to control the corresponding Di on/off state.
0x0630 0: denotes “off” state. 2 words
1: denotes “on” state.
bit No. b12~b31 b1l | b10 | b9 b8 b7 B6 b5 b4 b3 b2 bl bo
DI 0 DI12 | DI11 | DIl0 | DI9 | DI8 | DI7 | DI6 | DI5 | DI4 | DI3 | DI2 | DI1
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(8) DO forced output (readable and writable)

Step 1: Check the drive without any alarm occurrence or Servo ON activated.

Address Content Data length
oxo900 | LOlz [y [x] 1 word
x=0 Servo OFF, x=1 Servo ON; zy:Alarm code
Step 2: To write 0x0002
Address Content Data length
0x0000: To quit this test mode
0x0001: Reserved
0x0901 0x0002: DO forced output 1 word
0003h: JOG test
0004h: Positioning test
Step 3: To write the specific data to control corresponding DI on/off
Address Content Data length
0x0203 To control DO status by the written data. 1 word
bit No. b6~b15 b5 b4 b3 b2 b1l b0
DI 0 DO6 | DO5 | DO4 | DO3 | bO2 | DO1
Step 4: To quit this mode by 0x0000 written at “Ox0901” address.
(9)JOG test (readable and writable)
Step 1: Check the drive without any alarm occurrence or Servo ON activated.
Address Content Data length
oxog00 | 0]z [y [x] 1 word
x=0 Servo OFF, x=1 Servo ON; zy:Alarm code

Step 2: Write 0x0003 to perform this mode.

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

Address Content

Data length

Acceleration/deceleration time constant [ms]
Setting range: 0~20000

0x0902

1 word
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Step 4: JOG speed command

Address Content Data length

JOG speed command [rpm]

0x0903 . 1 word
Setting range: 0~3000
Step 5: JOG operation
Address Content Data length

0: to stop mator running.
0x0904 1: run the motor at forward rotation.(CCW) 1 word
2: run the motor at reverse rotation.(CW)

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

(10) Positioning test (readable and writable)

Step 1: Check the drive without any alarm occurrence or Servo ON activated.

Address Content Data length

oxoo0 | [0z Ly [x] 1 word

x=0 Servo OFF, x=1 Servo ON; zy:Alarm code

Step 2: Write 0x0004 at address “0x0901” to perform this positioning test.

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

Address Content Data length

Acceleration/deceleration time constant [ms]
Setting range: 0~20000

0x0902 1 word

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

Address Content Data length
0x0903 JOQ speed command [rpm] 1 word
Setting range: 0~3000
Step 5: To set the command pulses
Address Content Data length
OXO~905 Command pulses are composed of these two registers. [pulse] 1 word

0x0906 | Setting range: 0~ (2%-1)
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Step 6: Positioning test operation

Address

Content

Data length

0x0907

0: Written 0 to pause/stop motor running.(twice pause command to
stop motor running)

1: Written 1 to make motor run forward rotation.(CCW)

2: Written 2 to make motor run reverse rotation.(CW)

1 word

Step 8: To quit this mode by 0x0000 written at address “0x0901”.
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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.

4 When AL.03 or AL.05 or AL.10 or AL.34 alerts, please find the cause and

remove it. Power off the drive for 30 minutes to cool down the temperature of

power module, then re-power on the servo drive to operate. Frequently reset

the alerted drive without any remedy would damage the drive.

10.1. Alarm list

The drive would display alarm or warning if some faults occurred during operation. Once an alarm
or a warning occurred, please remedy the fault according to the instruction mentioned in section 7.2.
When the PD19 is set as [LI01, alarm codes could be represented by the ON/OFF states of
DO1(CN1_41), DO2(CN1_42), and DO5(CN1_45)

Alarm CN1 e Clear
code a1 42 45 Power Press I?ES
OFF>ON | "SET" | signal

AL.01 0 1 0 |Over voltage O

AL.02 0 0 1 |Low voltage O O O

AL.03 0 1 1 |Over current O

AL.04 0 1 0 |Regenerative alarm O O O

AL.05 1 0 0 |[Overload 1 O O O

AL.06 1 0 1 |Over speed O @) O

AL.07 1 0 1 |Pulse command abnormal O O @)

AL.08 1 0 1 |Position error excessive O O O

AL.09 0 0 0 |Communication abnormal O O @)
<_§:s AL.0A 0 0 0 | Communication time-out O O O
< AL.0B 1 1 0 |Encoder error 1 O

AL.OC 1 1 0 |Encoder error 2 O

AL.0D 1 1 0 |Fan error O

AL.OE 0 0 0 |IGBT overheat O

AL.OF 0 0 0 [Memory error O

AL.10 0 0 0 |[Overload 2 O

AL.11 1 1 1 | Motor mismatched O

AL.20 1 1 1 |Motor crash error O

AL.21 1 1 1 |Motor U,V,W lines disconnected O
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- CN1 e Clear
Power Press RES
Code 41 42 45 OFF>ON "SET" signal
AL.22 1 1 0 Encoder communication error O
AL.24 0 0 0 |Encoder type error O
AL.26 1 1 0 |Encoder error 3 O
AL.27 1 1 0 |Encoder error 4 O
AL.28 1 1 0 |Encoder overheat O
AL.29 1 1 0 |Encoder error 5 O
AL.2A 1 1 0 |ABS encoder abnormal 1 O
AL.2B 1 1 0 |ABS encoder abnormal 2 O
AL.2E 0 1 1 Control circuit abnormal O
AL.2F 0 1 1 Regenerative energy abnormal O
AL.30 0 1 1 |Pulse output frequency excess O @) O
AL.31 0 1 1 |Over current 2 O
AL.32 0 1 1 Control circuit abnormal 2 O
AL.33 0 1 1 |Memory error 2 O
AL.34 0 0 0 |Overload 4 O
AL.12 Emergency stop
AL.13 LSP/LSN activated
AL.14 Software positive limit
Solve the cause then the drive
AL.15 Software negative limit
would recover automatically.
AL.16 Overload early warning
AL.17 ABS timeout warning
AL.18 Reserved
= AL.19 Pr command abnormal Origin return
% AL.1A - Index coordinate undefined
= AL.1B Position shifting error
Solve the cause then the drive
AL.1C Overload early warning 4
would recover automatically.
AL.2C ABS encoder abnormal 3
AL.2D Encoder battery voltage low
AL.61 Parameter group range excess O O O
AL.62 Parameter number range excess O O O
AL.63 Pr mode parameter range excess @) O O
AL.64 Pr mode parameter write error @) O O

Note 1: To clear the alarm, power off the servo drive and check the LED display is off, and then power on it again.
Note 2: When the alarm has occurred, ALM of DO would activate.
Note 3: When the warning has occurred, WNG of DO would activate.
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10.2.
ALO1 Over voltage

Alarm cause and remedy

Cause

Inspection

Remedy

Power supply voltage excess

Review the power voltage.

Use the 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.

Check if the capacity insufficient.

Add regenerative brake option or
increase capacity.

ALO2 Low voltage

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

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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ALO4 Regenerative alarm

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.

ALO5 Overload 1

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 is 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

Cause

Inspection

Remedy

Command pulses frequency
exceeded the permissible
instantaneous speed frequency.

Check the frequency of command
pulses whether exceeds the
permissible range.

Set the command 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.
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ALO7 Pulse command abnormal

Cause

Inspection

Remedy

Pulse frequency of the command
pulse is too high.

Check the frequency of command
pulses whether exceeds the
permissible range.

1. Set the command pulses
frequency correctly.

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

Cause

Inspection

Remedy

Improper acceleration/deceleration
time constant settings.

Check if these values are too small.

Increase acceleration/deceleration
time constant.

Improper torque limits 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

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

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.
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ALOB Encoder error 1

Cause

Inspection

Remedy

Wirings are in wrong sequence.

Check if wirings sequence is correct
or not.

Correct the wirings.

CN2 connector is loosened 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.

ALOD Fan error

Cause

Inspection

Remedy

Cooling fan stops working.

Change the fan by user or contact agent for proper service.

ALOE IGBT overheat

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.

ALOF Memory error

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.

AL10 Overload 2

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.
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AL11 Motor mismatch

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

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 LSP/LSN activated

Cause

Inspection

Remedy

LSP activated.

LSN activated.

Check if the limit switch is activated.

Release the activated cause of
limit switch.

AL14 Software positive limit

Cause

Inspection

Remedy

Command pulses exceeds PF86

Check whether the PF86 is proper.

Set the proper PF86 value.

AL15 Software negative limit

Cause

Inspection

Remedy

Command pulses exceeds PF87

Check whether the PF87 is proper.

Set the proper PF87 value.

AL16 Overload early warning

Cause

Inspection

Remedy

The actual load exceeds the
software protection of servo drive.

1. Check whether overload has
occurred.

2. Check whether the PA17 setting
is low.

1. Refer the ALO5 remedy.

2. Set the PA17 value higher or set
a value which excess 100 to
disable this early warning.
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AL17 ABS timeout warning

Cause

Inspection

Remedy

Absolute position communication
waiting time out.

1. Check whether overload has
occurred.

2. Check whether the PAL7 setting
is low.

1. Refer the ALO5 remedy.

2. Set the PA17 value higher or set
a value which excess 100 to
disable this early warning.

AL19 Pr command abnormal

Cause

Inspection

Remedy

Position command counter overflow

Incremental system

When the motor keeps rotating in
the same direction, the feedback
pulse register would overflow.

Absolute system

1. Feedback pulse register overflow.
2. Change electronic gear ratio
without executing origin return.

3. Execute the absolute position
command when the HOME s off.

Execute the origin return.

AL20 Motor crash error

Cause

Inspection

Remedy

Motor current exceeds the PA15
setting and the duration is over
PA16.

1. Check the PA15 is valid or not.
2. Check the PA15 whether is too
low or PA16 is too soon.

1. Disable the PA15.

2. To set the proper level of these 2
parameters according to the
actual load condition.

AL21 Motor U, V, W lines disconnected

Cause

Inspection

Remedy

Drive detects the disconnection of
motor power lines.

Check the power lines of motor
whether are loosen or not.

Re-connect the power lines well.

AL22 Encoder communication error

Cause

Inspection

Remedy

The encoder send 3 times CRC
message to the servo drive.

1. Check the grounding of motor.

2. Check the encoder cable whether
are wired together with the motor
power lines.

1. Ground the motor to obtain a
good immunity of noise.

2. Separate the encoder cable
from motor power lines.

227




AL24 Encoder type error

Cause Inspection Remedy
Try to enable the absolute encoder |1. Check the encoder whetheritis | 1. Choose the proper type of
function with an incremental type of | absolute type or not. encoder.
encoder. 2. Check the PA28 setting. 2. If the absolute position function
is not performed, set “0” value
into PA28.

AL26 Encoder error 3

Cause Inspection Remedy
The LED attenuation of encoder or |Power off the drive and power on If there is still a recurrence, please
encoder feedback pulses abnormal. | again to check this phenomenon. contact your agent for repair
service.

AL27 Encoder error 4

Cause Inspection Remedy

Encoder memory abnormal 1. Check the grounding of motor. 1. Link the drive ground and motor
2. Check the encoder cable whether ground together.
are wired together with the motor | 2. Separate the encoder cable
power lines. from the motor power lines.
3. Check the shield of encoder. 3. Use the encoder cable with
shield cover to obtain a better
noise immunity.

AL28 Encoder overheat

Cause Inspection Remedy
The surrounding air temperature of |Check surrounding air temperature | 1. To prevent the heat source
encoder operation environment is | of encoder operation environment. nearby.
higher than 95°C . 2. To reduce the output torque.

3. If the remedies do not work,
contact your agent for service.

AL29 Encoder error 5

Cause Inspection Remedy
The stroke revolutions are excess |1. Check the stroke revolutions. The | Execute the origin return.
than the encoder specification. revolutions limit is within -32768

~+32767 turns.
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AL2A ABS encoder abnormal 1

Cause

Inspection

Remedy

The voltage of encoder battery is
low.

1. Check the voltage of encoder
battery whether is less than 2.45
volt.

After replacing battery, execute the
origin return.

The bad contact between encoder
and battery, or the battery power
lines disconnected.

1. Check the encoder wirings.

2. Check the contacts between the
encoder power lines and battery
box.

After the wirings repairing, execute
the origin return.

AL2B ABS encoder abnormal 2

Cause

Inspection

Remedy

The counter of encoder revolutions
is abnormal.

Power off the servo drive, and then
run the servo motor, check whether
it is a recurrence.

If there is still a recurrence, please
contact your agent for service.

AL2C ABS encoder abnormal 3

Cause

Inspection

Remedy

Replace the encoder batter when
the power of servo drive has turned
off.

Not to replace the encoder battery
unless the power of servo drive is
on.

Execute the origin return.

The absolute coordinate
initialization has not executed when
the absolute coordinate system
operated.

Execute the origin return.

AL2D Encoder battery voltage low

Cause

Inspection

Remedy

The encoder battery voltage is low.

1. Check the LED display whether
AL2D code is shown.

2. Measure the battery voltage if it is
lower than 3.0V.

Please keep the power of drive
then replace the encoder battery.
After this remedy, re-power on the
drive and the “AL2D would be
cleared.
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ALZ2E Control circuit abnormal

Cause

Inspection

Remedy

The SON signal is malfunction.

Check the SON signal whether is
disturbed.

Prevent the noise interference.

Current feedback circuit is
abnormal.

Power reset the servo drive, if it is a recurrence; please contact your

agent for service.

AL2F Regenerative energy abnormal

Cause

Inspection

Remedy

The regenerative load ratio is more
than 100%.

1. Check whether the deceleration
time setting is too short.

2. To prevent the occasion where
forward rotation and reverse
rotation are performed
frequently.

1. Set the proper deceleration time
to reduce voltage regenerated.

2. Consult your agent to check
whether the drive capacity is
sufficient or not.

AL30 Pulse output frequency excess

Cause

Inspection

Remedy

The encoder is breakdown.

Check the alarm histories whether
these ALOB, ALOC, AL22, AL26,
AL27 had occurred.

Follow the remedy ALOB, ALOC,
AL22, AL26, and AL27.

Pulse output frequency exceeds the
hardware ability.

Confirm whether the conditions

occurred:

1. Motor speed is excess than
PA41.

2. (Motor speed/60)*PA14>20x10°

Set the PA41 and PA14 properly.

AL31 Over current 2

Cause

Inspection

Remedy

The current feedback circuit of
servo drive is abnormal.

Power reset the servo drive, if it is a recurrence; please contact your

agent for service.
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AL 32 Control circuit abnormal 2

Cause

Inspection Remedy

FPGA hardware abnormal

Power reset the servo drive, if it is a recurrence; please contact your
agent for service.

AL33 Memory error 2

Cause

Inspection Remedy

The flash memory abnormal

Power reset the servo drive, if it is a recurrence; please contact your
agent for service.

AL34 Overload 4

Cause

Inspection Remedy

The external load exceeds the rate
of drive capacity in continuous used

Upgrade the motor capacity or
reduce the reciprocating stroke
frequency

Check if the reciprocating stroke is
too fast

The mechanical system is unstable

Check whether the acc./dec. time |Increase the acc./dec. time setting

setting is too fast

AL1A Index coordinate undefined

Cause

Inspection Remedy

The origin initialization has not
executed when the index coordinate
operated.

1. To execute the origin return before the index coordinate is operated.
2. To activate RES to release the alarm status.
3. SON: off>on

AL1B Position shifting error

Cause

Inspection Remedy

MC_OK signal ON/OFF state
changes.

1. Activate the RES signal.

2. Press “SET” key at the alarm
message screen.

3.SON: off>on

After positioning completion, check
whether any external force causes
the final position to be shifted.

AL1C Overload 4 early warning

Cause

Inspection Remedy

Overload duration exceeds the
pre-warning of protection curve.

Check if the external load exceeds | Refer to the remedy of AL.34.

the rated capacity of motor.
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AL61 Parameter group range excess

Cause

Inspection

Remedy

Parameter group request exceeds
A~F range.

Check the communication

command whether is correct or not.

Execute any one instruction below

1. Power off the drive.

2. Press “SET” key at the alarm
message screen.

3. Activate the RES signal.

ALG62 Parameter number range excess

Cause

Inspection

Remedy

Parameter group number request
exceeds the specific range.

Check the communication

command whether is correct or not.

Execute any one instruction below

1. Power off the drive.

2. Press “SET” key at the alarm
message screen.

3. Activate the RES signal.

AL63 Pr mode parameter range excess

Cause

Inspection

Remedy

Parameter command request
exceeds the specific range.

Check the communication

command whether is correct or not.

Execute any one instruction below

1. Power off the drive.

2. Press “SET” key at the alarm
message screen.

3. Activate the RES signal.

AL64 Pr mode parameters write error

Cause

Inspection

Remedy

To write parameter modification
when SON is activated.

Check the SON status when Pr command is going to be changed.
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11. Specifications

11.1. Drive specifications

SDE-[ [ [ ]JA2PU 010 020 040 075 100 150 200 300
SME- 1] LO05 L020 L040 LO75 L100 L150 L200 L300
(matched motor) LO10 HO020 H040 HO75 M100 M150 M200 M300
50W
Motor power 100w 200w 400W 750W 1KW 1.5KW 2KW 3KW
Voltage/Frequency 3¢ or 1¢ 200~240Vac, 50/60Hz (3kW drive is suitable for only 3¢ power)
5 | S |Allowable voltage o .
= | 2 3¢ or 1¢ 170~264Vac (3kW drive is suitable for only 3¢ power)
g | = |Range
S Allowable frequenc
3 R Within +5%
= Range
-é _ |voltage 110V 140V
>
£ |Current [A] 1.0A 1.8A 32A 5.8 A 6.4 A 9.4 A 121A | 176A
o
Voltage/Frequency 0~250Hz 0~167Hz
g Voltage/Frequency 1¢ AC200~240V 50/60Hz
g & |Allowable voltage
=| 2 1¢ 170~264Vac
3 | £ |Range
S Allowable frequency -
o Within +5%
*g Range
O [pPower consumption 30w

Control mode

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

Dynamic brake

Built-in(software)

Over current, over voltage, overload, fan failure protection, output short-circuit

Protection protection, abnormal encoder protection, abnormal regeneration protection, low
voltage/power interruption protection, over speed protection, error excessive
Encoder type 222(4,194,304) pulses/rev, maximum 65536 revolutions

Communication interface

RS485(ModBus protocol) ; USB

Input pulse frequency

Line driver : 500Kpps(low)/4Mpps(high) ; Open collector : 200Kpps

Command pulse type

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

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: 1~4194304; B:1~4194304; 1/50 < A/B < 64000

Position error excessive

+3 revolutions

Position control mode

Torque limit

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

Feed-forward function

Parameter setting: 0~200%

Note 1: Speed command is the rated speed of servo motor, Speed change rate is: (speed without load — speed

with full load)/rated speed
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SDE-[ J[ [ JA2PU 010 020 040 075 100 150 200 300
SME-[ L L[] LO05 L020 L040 LO75 L100 L150 L200 L300
(matched motor) LO10 HO020 HO040 HO75 M100 M150 M200 M300
50W
Motor power L00W 200W 400W 750W 1KW 1.5KW 2KW 3KW

Speed control range

Speed analog command 1:2000; Parameter command 1:5000

Command source

Speed analog voltage input/ Parameter command

Analog output

()

8 |[Command smoothing Low-pass filter/Linear acceleration and deceleration pattern/S-pattern smoothing

=

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

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

< |Speed change rate .

o Power source change +10%; maximum 0.01%,

o |(notel) _ i

& Surrounding temperature 0°C ~55°C ; Maximum + 0.5% (Speed analog command)
Torque limit Inner limit or torque analog limit (0O~+10Vdc/Maximum torque)
Bandwidth Maximum 1kHz (2kHz for the enhance type)

9 Command source Torque analog voltage input, inner command (only for the enhance type)

o

€ |Command smoothing Low-pass filter

()

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

(@)

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

Servo ON, forward and reverse rotation limit switch, pulse error clearing, torque direction
< | option, speed command option, position command option, forward and reverse rotation
c |Digital input(DI) . . . .

% command, proportional control switched, torque limit switched, abnormal alarm reset,
§_ emergency stop, control mode switching, electric gear ratio options, gain switching

E

=N Torque limit attain, speed limit attain, ready signal, zero speed attained, position attained,
2 |Digital output(DO) d . P . . y'slg P P

c speed attained, alarm signal, home moving completed

S

E, Analog input Speed analog command/limit, Torque analog command/limit,

a

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

operating 0°C~55C(If itis above 45°C forced cooling would be required)
Temperature
storage -20~65C (non-freezing)
% operating 90%RH or less (non-condensing)
£ |Humidity
§ storage 90%RH or less (non-condensing)
=
g |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 5.9m/s?
Pollution degree 2
Cooling method(structure) Nature cooling, (IP20) Force cooling, (IP20)
Weight(kg) 1.4 1.4 1.4 1.7 1.7 2.6 2.6 2.6
Approval CE, UL
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11.2. Drive dimensions

SDE-010A2U, SDE-020A2U. SDE-040A2U (100W, 200W, 400W)

LD

*Dimensions of the servo drive may be revised without prior notice.
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SDE-075A2U, SDE-100A2U (750W, 1KW)
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*Dimensions of the servo drive may be revised without prior notice.
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SDE-150A2U, SDE-200A2U, SDE-300A2U (1.5KW, 2KW, 3KW)

unitfmm]

“_uml:a%

:::m j
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1nnrrrrnqqrrr!‘pn

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

11.3.1. Low inertia, small capacity motor specifications

SME-L[_ | ][ 130XYZU -- 005 010 020 040 075
Flange mm 40 60 80
Rated output capacity W 50 100 200 400 750
Rated torque (*1) Nm 0.16 0.32 0.64 1.27 2.4
Maximum torque Nm 0.48 0.96 1.92 3.81 7.2
Rated speed rpm 3000
Maximum speed rpm 6000
Rated current A 0.85 0.85 1.7 2.8 5.8
Maximum current A 2.7 2.7 5.2 9.0 18.5
Rotor inertia J (<10) (2) |kg-m’ (g:gggg) (8:8222) (gﬁi% (8:5573471) (1'.2;)
Continuous running power kw/s 8.6 19.6 25.2 58.5 53.3
Installation mental plate size | mm 250 x 250 x 6

Isolation class

CE(B) & UL(A)

Isolation impedance - 100MQ @ DC500V

Isolation withstand voltage - 60sec @ AC1500V

Encoder resolution - Singe turn 22bit (4,194,304 Pulse); multi turn 16bit (65,536 turns)

Structure (*3) - Totally enclosed, natural cooling (IP rating: IP65)

Vibration rank - V-15

Surrounding temperature - 0 °C to 40 °C (non-freezing) / storage: -15 °C to 70 °C (non-freezing)
= |Surrounding humidity - |80 %RH maximum (non-condensing) / storage: 90 %RH maximum (non-condensing)
°§ Altitude - 1000 m or less above sea level
-g Environment condition - Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist or dust
i Vibration resistance - XIY: 5G
= |Fd mm 20 25 35
= [Radial Fr N 68.6 245 392
& |Axial Fa N 39.2 08 147
< |Input voltage \Y DC 24V £ 10%

E/ Brake torque Nm 0.3 1.3 2.4
g Power consumption W 6.3 7.9 8.6
"E Current consumption A 0.24 0.32 0.35
g Impedance at 20°C Q 924 75.4 67
% Release time ms 20 30 50
'-'% Bind time ms 20 20 20
Weight (*2) K9 (8222) (8:2573) (2:22) (iég) (32471)
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Notel: In a vertical lift or cyclic to and fro application, it is recommended that the load torque of machine
be kept under 70% of servo motor rated torque.

Note2: ( ) inside value indicates the inertia or weight of servo with electromagnetic brake.

Note3: The shaft-through portion and cable connectors are excluded.

Note4: The electromagnetic brake of motor cannot be used as a brake that stops running machinery.

Note5: Refer to the diagram below for the permissible load for the shaft.
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11.3.2. High inertia, small capacity motor specifications

SME-H[_J[ ][ ]30XYZU = 020 040 075
Flange mm 60 80
Rated output capacity W 200 400 750
Rated torque (*1) Nm 0.64 1.27 24
Maximum torque Nm 2.24 4.45 8.4
Rated speed rpm 3000
Maximum speed rpm 6000
Rated current A 1.7 3.0 5.8
Maximum current A 5.95 10.5 20.3
Rotor inertia J (x10™)  (*2) |kg-m? (82?11) (82:12,2) (i?ig)
Continuous running power kwi/s 11.58 26.15 34.33
Installation mental plate size | mm 250 x 250 x 6
Isolation class - CE(B)

Isolation impedance

100MQ @ DC500V

Isolation withstand voltage

60sec @ AC1500V

Encoder resolution

Singe turn 22bit (4,194,304 Pulse); multi turn 16bit (65,536 turns)

Structure (*3)

Totally enclosed, natural cooling (IP rating: IP65)

Vibration rank

V-15

Surrounding temperature

0 °C to 40 °C (non-freezing) / storage: -15 °C to 70 °C (non-freezing)

+= |Surrounding humidity - |80 %RH maximum (non-condensing) / storage: 90 %RH maximum (non-condensing)
°§ Altitude - 1000 m or less above sea level

'g Environment condition - Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist or dust
i Vibration resistance - XIY: 5G

& Fd mm 25 35

= |Radial Fr N 245 392

& |Axial Fa N 98 147

< |Input voltage \% DC 24V + 10%

Z;.;/ Brake torque Nm 1.3 25

5 |Power consumption w 7.9 8.0

é Current consumption A 0.32 0.33

g Impedance at 20°C Q 75.4 72.0

% Release time ms 30 60

ﬁ Bind time ms 20 20

Weight (*2) Kg ((1):22) (1222) é:ig)

(*)Note 1~5: Please refer to the previous section instruction.
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11.3.3. Medium capacity, low inertia motor specifications

SME-L[ ][ ]20XYZU -- 100 150 200 300
Flange mm 130
Rated output capacity W 1000 1500 2000 3000
Rated torque (*1) Nm 4,78 7.16 9.55 14.3
Maximum torque Nm 14.4 21.6 28.5 43.0
Rated speed rpm 2000
Maximum speed rpm 3500
Rated current A 5.8 8.5 11 16
Maximum current A 17.4 25.5 33 48
Rotor inertia J (x10™)  (*2) kg-m? (2:(1)) (186?7) (Eg) (ig;)
Continuous running power kw/s 37.6 58.3 79.3 122.9
Installation mental plate size mm 300 x 300 x 12
Isolation class - CE(F)/ CE(B) + UL(A)
Isolation impedance - 100MQ @ DC500V
Isolation withstand voltage - 60sec @ AC1500V
Encoder resolution - Singe turn: 2%4(4,194,304) pulses/rev; multi turn 2'%(65,536) turns
Structure (*3) - Totally enclosed, natural cooling (IP rating: IP65)
Vibration rank - V-15
Surrounding temperature - 0 °Cto 40 °C / storage: -15 °C to 70 °C, non-freezing
Surrounding humidity - 80 %RH maximum / storage: 90 %RH maximum, non-condensing
Environment  |Altitude - 1000 m or less above sea level
Environment condition - Indoors no direct sunlight; no corrosive gas, inflammable gas, oil mist or dust
Vibration resistance - XIY: 2.5G
Permissible Fd mm 50
load for the Radial Fr N 490
shaft (*5) Axial Fa N 196
Input voltage Vv DC 24V £ 10%
Brake torque Nm 8.5 8.5 8.5 15
Power consumption W 19.3 19.3 19.3 19.3
Electromagnetic Current consumption A 0.8 0.8 0.8 0.8
brake (*4)
Impedance at 20°C Q 29.8 29.8 29.8 29.8
Release time ms 40 40 40 40
Bind time ms 25 25 25 25
Weight (") "0 (?éﬁ:i) (2:32:3) (;:Zg:;) (1(2):(23112:?1)
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11.3.4. Medium capacity, medium inertia motor specifications

SME-M[_][ ][ ]20XYZU -- 100 150 200 300
Flange mm 130 176
Rated output capacity W 1000 1500 2000 3000
Rated torque (*1) Nm 4,78 7.16 9.55 14.3
Maximum torque Nm 14.4 21.6 28.5 43.0
Rated speed rpm 2000
Maximum speed rpm 3500
Rated current A 5.8 8.5 11 16
Maximum current A 17.4 25.5 33 48
Rotor inertia J (x10™)  (*2) kg-m? (122) (i?g) (féi) (?ié)
Continuous running power kwi/s 221 34.2 284 335
Installation mental plate size mm 300 x 300 x 12 400 x 400 x 20
Isolation class - CE(F)/ CE(B) + UL(A)
Isolation impedance - 100MQ @ DC500V
Isolation withstand voltage - 60sec @ AC1500V
Encoder resolution - Singe turn: 2%4(4,194,304) pulses/rev; multi turn 2'%(65,536) turns
Structure (*3) - Totally enclosed, natural cooling (IP rating: IP65)
Vibration rank - V-15
Surrounding temperature - 0 °Cto 40 °C / storage: -15 °C to 70 °C, non-freezing
Surrounding humidity - 80 %RH maximum / storage: 90 %RH maximum, non-condensing
Environment  |Altitude - 1000 m or less above sea level
Environment condition - Indoors no direct sunlight; no corrosive gas, inflammable gas, oil mist or dust
Vibration resistance - XIY: 2.5G
Permissible Fd mm 50 50 70 70
load for the Radial Fr N 490 490 980 980
shaft (*5) Axial Fa N 196 196 392 392
Input voltage Vv DC 24V £ 10%
Brake torque Nm 8.5 8.5 45 45
Power consumption W 19.3 19.3 34 34
Electromagnetic Current consumption A 0.8 0.8 1.41 141
brake (*4)
Impedance at 20°C Q 29.8 29.8 17 17
Release time ms 40 40 110 110
Bind time ms 25 25 30 30
Weight (") "0 (?Z?g) (2:3;;:3) égfgﬁéﬁg) éiggii)

Notel: In a vertical lift or cyclic to and fro application, it is recommended that the load torque of machine

be kept under 70% of servo motor rated torque.
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Note2: () inside value indicates the inertia of servo with electromagnetic brake.

Note3: The shaft-through portion and cable connectors are excluded.

Note4: The electromagnetic brake cannot be used as a brake that stops machinery in running.
Note5: Refer to the diagram below for the permissible load for the shaft.

Note6: A/B: A is the motor weight of CE approval. B is the motor weight of (CE+UL) approval.
(C/D) : C is the (motor+ electromagnetic brake) weight of CE approval.
D is the (motor+ electromagnetic brake) weight of (CE+UL) approval.
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11.4. Motor dimensions

11.4.1. Dimensions of motors (3000rpm rated speed)

@F

MH

s

w1 [
A
OwWF LB LM
SME- Items dimension (mm)
CCJCC130XYZU
WF ®S oF LA [ LB | LF | LR | MH | LM(*) | FC HB
L005 64.5
(99.2)
40 | ©8 %h009 | 930 %905 | 25 | 25 | 5.5 [215] 31 46 | 2-¢4.5
L010 80.0
(114.7)
L020/H020 7.0
(112)
60 | ¢14 %o011 | 950 %03 | 3 | 30 | 65| 25 | 41 70 | 4-958
L040/H040 97.0
(132)
LO75 80 | 19 o013 | @70 %0 | 3 | 40 | 7.5 [355]| 51 ?fji()) 90 | 4-96.6
HO75 80 | #19 %013 | @70 %4 | 3 | 40 | 7.5 [355]| 51 (125'2) 90 | 4-96.6

Note: ( ) inside value indicates the length of servo with electromagnetic brake.
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11.4.2. Dimensions of motors (2000rpm rated speed)

LFP

B
O [
LR E{
[
LA LF
LwWE LB LM
SME- Items dimension (mm)
20XYZU
RS WF S oF LA | LB | LF|LR|LP|MH|LM® | FC HB
127
555
L100 (161)
141.5
70
L150 (175.5)
130 | 924 %5013 | 9110 %00 | 3 | 55 | 11 | 50 113 145 |4-99.0
156
84.5
L200 (190)
185
1135
L300 (219)
127
555
M100 (161)
130 | 924 %5013 | @110 % | 3 | 55 | 11 | 50 113 145 |4-¢9.0
V150 20 141.5
(175.5)
139
M200 61.5
. (189) 4-¢13.
176 | @35 %o016 | 1143 %005 | 3 78 | 185 74 139 200
M300 91.5 109 °
' (219)

Note: () inside value indicates the length of servo with electromagnetic brake.
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11.4.3. Motor shaft end specification
(1) D-cut shaft (*1): SME-L010, SME-L020

I

Notesl: These special shaft end motors are not suitable for frequent start/stop applications.

(2) Key shaft (*2): SME-L020, SME-L040, and SME-L075

al QK ]
e U
A
l |
@_- = S — _
Y ! _
Am]p
SME- Items dimension (mm)
COCCABXYZU (*3) QL QK w u Y
Screw: M4
L020, H020,L040, HO40 3 20 5 90_03 3
Depth: 15
Screw: M5
LO75, HO75 5 25 6 %03 35
Depth: 20
L100, L150, L200, L300 5 35 8 90.036 4 Screw: M8
M100, M150 Depth: 20
Screw: M8
M200, M300 5 55 10 %4 036 5
Depth: 20

Notes2: A key with 2 round ends is attached.
Notes3: AB code means the rated speed of servo motor. AB is “20” or “30”.
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11.4.4. Motor connectors

(a). Small capacity motor power line connectors (under 750W)

Pin | Sign Wire color
1 U | Red

Power Motor type ﬁ ﬂfﬂ 2 \% White
100W | SME-L010300[ ] T p—— 3 | W | Black

- ac

g H A

200W | SME-L020300[ ][] [1] 4 | PE | Green/Yellow
400W | SME-L040300[ ] 5 | Bl | Black (with brake)
750W | SME-L075300[ ] With brake Without brake 6 | B2 | Black (with brake)

Note: SME-H020300)[ ][], SME-H040300O)[ ], SME-HO075300[_|[ ] are suitable for these 2 connectors.

(b). Medium capacity motor power line connectors (LKW~3KW)

Pin | Sign Description
A NC -
B U U phase power
C \Y, V phase power
Power Low inertia Medium inertia D W | W phase power
1KW SME-L100200[ ][] SME-M100200[ ][] E PE | Earth
1.5KW SME-L150200[ ] SME-M150200 ][] F B1 | Brake wiring
2KW SME-L200200)[ 1] G B2 Brake wiring
3KW SME-L300200[ ] H NC -
(c). Medium capacity motor power line connectors (2KW, 3KW)
Pin | Sign Description
A NC -
B U U phase power
C \Y, V phase power
Power Medium inertia D W W phase power
E PE | Earth
2KW SME-M20200[ ]
F B1 | Brake wiring
G B2 | Brake wiring
3KW SME-M300200[ ]
H | NC -
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11.5. Motor characteristic

T-N curve / S-T curve|

Once the applied voltage of motor is insufficient, the torque generated will reduce.
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[ SME-HO020]
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[ SME-HO75]
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[ SME-L300])
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[ SME-M300]
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11.6. Overload protection

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

(1) Load to motor inertia ratio is too large.

(2) During acceleration or deceleration process, the time constant is set too small.

(3) The time of high torque operation than 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.

SME-LO05-010 Overload protection pattern

1000 — h
Y . Operation
A ¥
‘\‘ Load ratio (%) time (S)
\ 100 2000.0
\ 120 46.71
100 \ 140 21.41
X 160 13.17
2 NG 180 9.17
@
£ ~ 200 6.85
S 10 M ~— 220 512
= 240 413
g 260 3.41
& — :
280 287
; 300 2.46
100 120 140 160 180 200 220 240 260 280 300
Load ratio (%)
The duration time is up to 2.46 seconds when a 300% rated external load is applied.
SME-L020-075 Overload protection pattern
1000 Overat
N\ N peration
\\\ Load ratio (%) time (S)
100 2000.00
\ 120 313.60
100 N 140 71.14
W
- 160 31.76
%) S 180 20.30
g 200 13.02
s 10 e~ 220 8.74
=5 e — 240 6.65
§_ — 260 513
280 4.09
] 300 3.33

100 120 140 160 180 200 220 240 260 280 300
Load ratio (%)

The duration time is up to 3.33 seconds when a 300% rated external load is applied.
The overload protection pattern of high inertial motor 020/040/075 is same as the plot above.
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1000

Operation time (S)

100

-
(=}

1000

Operation time (S)

100

=y
o

SME-100-150 Overload protection pattern

N . Operation
N o
\\ Load ratio (%) time (S)
N 100 10000.00
N
‘\ 120 1000.00
~ 140 185.15
\\
N 160 63.70
N
N 180 28.35
~—— 200 19.53
— 220 12.16
240 9.88
—
260 8.08
280 6.84
300 5.51
100 120 140 160 180 200 220 240 260 280 300
Load ratio (%)
SME-200-300 Overload protection pattern
\\ PN Operation
\\ Load ratio (%) time (S)
\\ 100 10000.00
\\ 120 1000.00
. 140 185.15
.
N 160 63.70
SN,
\\ 180 28.35
“--=___\ 200 19.53
— 220 12.16
240 0.88
260 8.08
280 6.84
300 5.51
100 120 140 160 180 200 220 240 260 280 300

Load ratio (%)
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12.Compliance with global standards

12.1. About safety

This section explains safety of users and machine operators. Please read the section carefully before
installing this device.

€ Before wiring or inspection, switch power off and wait for more than
A DANGER 20 minutes. Then, confirm if the power indicator is off or the voltage
is safe with voltage meter. Otherwise, you may get an electric shock.

12.2. Professional engineer

Only professional engineers should mount SDE servo drives. Here, professional engineers are persons

who meet the conditions below.

(1) Persons who took a proper engineering training or persons who are engaged in electrical
equipment.

(2) Persons who have read and well understood with this manual.

12.3. Standard compliance

(1) Safety
SDE servo drives comply with the following safety standards.
IEC/EN 61800-5-1
(2) EU compliance
SDE servo drives comply with EMC directive (2014/30/EU) and Low-voltage directive (2014/35/EU).
(3) USA/Canada compliance
SDE servo drives are designed in compliance with UL 508C and CSA C22.2 N0.274-13.
(a) Installation
The minimum cabinet size is 200% of each SDE servo drive's volume. Also, use the proper
cabinet which the surrounding air temperature is at 55 °C or less. Metal cabinet is recommended
to install the servo drives. For connection, use only copper wires.
(b) Overload protection characteristics
SDE servo drives have software motor overload protective function. It is set on the basis 125%
rated current of servo drive.
(c) Motor over-temperature protection
Inside the motors, there is no temperature sensor. SDE series do not provide this protection.
(d) Capacitor discharge
It takes 20 minutes for capacitor discharging. Do not touch the unit and terminals immediately
after power off.
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(f) Branch circuit protection
For installation in United States, branch circuit protection must be provided, in accordance with
the National Electrical Code and any applicable local codes.
For installation in Canada, branch circuit protection must be provided, in accordance with the
Canada Electrical Code and any applicable provincial codes.
(4) For used in Canada only:
TRANSIENT SURGE SUPPRESSION SHALL BE INSTALLED ON THE LINE SIDE OF THIS
EQUIPMENT AND SHALL BE RATED 240 V (PHASE TO GROUND), 240 V (PHASE TO
PHASE), SUITABLE FOR OVERVOLTAGE CATEGORY 1l , AND SHALL PROVIDE
PROTECTION FOR A RATED IMPULSE WITHSTAND VOLTAGE PEAK OF _4 KV, or equivalent.
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12.4. Correct use

Use these devices within specifications (voltage, temperature, etc. Refer to section 11.1 for details.).

(1) Power wiring: For UL/CSA specification, use only copper wires rated at 75 °C for wiring.

Drive

Wire: AWG (mm?)

R,S, T L1, L2 U, V,W, PE P, D, C, N,B1,B2

SDE-010A2[_JU
SDE-020A2[_JU
SDE-040A2[_JU
SDE-075A2[_JU
SDE-100A2[ U
SDE-150A2[ U

AWG14 (2) AWG14 (2)
AWG14 (2) AWG14 (2)

SDE-200A2[ U
SDE-300A2[ U

AWG12 (3.5) AWG12 (3.5)

(2) Terminal block fixed torque: The crimping terminals must be suitable for UL specification, be with

insulating tube to

prevent contact directly.

Recommended Torque: in-lbs (Nt-m)

Drive

R,ST U, VvV, W, L1, L2, P, D,C,N PE

SDE-010A2[ JU
SDE-020A2[ U
SDE-040A2[ U
SDE-075A2[ JU

7.1~10.5 (0.8~1.2)

12 (1,4)
SDE-100A2[ JU
SDE-150A2[ JU
SDE-200A2[ U 12 (1,4) 7.1~10.5 (0.8~1.2)
SDE-300A2[ JU
(3) Selection example of MCCB:
. UL Listed Current Limiting Circuit :
Drive : Selection example
Breaker Rating

SDE-010A2[ U

240V, 5A NF50-SVFU 5A
SDE-020A2[ U
SDE-040A2[ JU 240V, 10A NF50-SVFU 3P 10A
SDE-075A2[ U

240V, 15A NF50-SVFU 3P 15A
SDE-100A2[ U
SDE-150A2[ JU
SDE-200A2[ U 240V, 30A NF50-SVFU 3P 30A
SDE-300A2[ U
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(4) Wiring example with peripheral equipment:

AC 3 phase

power source (Note 1)

200~240V

NFB [ |

MC

EMI

filter <
T

(Note 2)

(5) Encoder cable specification:

Personal
computer

O 0 0

=Iia 2 >
" 2

D L
e

N

CN1

————=—JI6 ﬁﬁ 4

CN2 Encoder socket

PLC or compatible
superior controller

Encoder cable specification (AWG)

Drive model
Regulation Cable length (m) Wire count Wire size
SDE-010A2[ U UL1332 2 10 AWG26
SDE-020A2[ U UL1332 2 10 AWG26
SDE-040A2[ U UL1332 2 10 AWG26
SDE-075A2[ JU UL1332 2 10 AWG26
SDE-100A2[ U UL1332 2 10 AWG26
SDE-150A2[ U UL1332 2 10 AWG26
SDE-200A2[ U UL1332 2 10 AWG26
SDE-300A2[ U UL1332 2 10 AWG26
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12.5. EMC filter
To comply with EMC directive (2014/30/EU), the following filters are recommended.

No. Power Drive model EMI filter model(*)

1 100W SDE-010A2[ U

NF312C5/05
2 200W SDE-020A2[ U
3 400W SDE-040A2[ U NF312C10/05
4 750W SDE-075A2[ U

NF312C20/05
5 1000W SDE-100A2[ U
6 1500W SDE-150A2[ U
7 2000W SDE-200A2[ U NF312C30/05
8 3000W SDE-300A2[ U

(*): This EMC filter is optional; please contact your agent for details.

The use of this EMC filter needs to consider the field conditions. If the peripheral equipment nearby the
running SDE drive is interfered, the proper installation with this EMC filter would be helpful to eliminate
this electromagnetic interference. The following diagram describes the wirings of an EMC filter and the
SDE servo drive.

Servo Drive

EMI filter
MCCE
—& ——OtH L1
£ 3 L3
I SilEl 1
= LINE LOAD =

Note: 1. If the single phase power source is applied, the power terminal “T” is null.

2. Please install SDE servo drive and EMC filter together on the same metal plate.
3. The metal plate should be grounded firmly.
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12.6. Recommended wirings inside control cabinet

Use a twisted pair wires

et |

o - : for the DC power supply.
m & ' .
2 : 9 Hub —§—| Separate grounding bar of
Sile] H "3 control devices from the
=='! ' . grounding bar of drive
) 2 : : devices twisted pair wires
S w0 SR R
P \'m Ground the control device
side with a clip if there is a

potential difference on the
cabinet and noise affects
the devices.

Attach amorphous/ferrite
core to eliminate the noise
of control lines.

'
'
2

Keep a distance as long
as possible between drive
power and control signal.

.--.I..--....-J

|

' i
: e :.-_.._ cecfeccdececcae | Not to make the grounded
H ' : layout to become a close
: : [ ) [ loop.
1 1 H
1 1 "
1 1 1
L] L] I
l— 1
| ]

- === Communication route Grounding bar for control device

— Signal, control & I/O path Grounding bar for drive device

===: Encoder cable Duct for power

- Motor output power line Duct for signal

mmmm Power source input line
= Grounding line
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Recommended rules of wirings inside control cabinet

1.
2.

Use a metal cabinet. The radiated noise will be suppressed and the grounding will be stabilized.
The installation panel (inner panel) of the cabinet must be plated to have sufficient grounding for the
devices, and be sure to connect the installation panel to the grounding terminal of the cabinet.

. Ensure a good conductivity between the door and the cabinet. Connect the door and the cabinet

with the rectangular wire. The shielding gasket on the door must be conductive processed.

. The EMC filter and the servo drive should be installed on the same metal panel, and the wirings

between them should be as short as possible.

. The metal case of the servo drive and EMC filter must be screwed to the metal panel of the control

cabinet, and the fixed point must ensure a good conductivity. (The paint on the metal plate should be
scraped off)

. Use the cable with shielding (double shielding is recommended) for motor power output usage. If a

P-clip or a U-clip is applied, ensure to be grounded it with the maximum contact area.(See the
illustration below)

7. Isolate the control devices and the drive devices with a metal shielding plate.

8. Applied occasion of ferrite core or amorphous core:

a. Power input cables of the control devices
b. Motor power output cables
c. Signal, control, 1/0 cables

. The impedance is proportional to the square of windings on the ferrite core or the amorphous core.

Pass through multiple times (three passes is better) if possible.

10.Keep the control cables from the power cables as far as possible. And prevent a parallel layout

between them.

Metal Braid Shield

;4— OOOOOALLL
P PN
LhRbSLLLL

= -

| Aluminum Mylar Shield

Cable with 2 layer shielding

Shield

U-clip
PPC 5 P P o R

St

SRR

L] f L
T
T

oS

P-clip

Example of P-clip and U-clip
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12.7. Inspection and maintenance

12.7.1. Basic inspection

It is recommended for users to inspect the following items periodically.

(1) Inspect for loosen screws of the drive, terminals and the connection to mechanical system. Tighten
any loosen screws carefully.

(2) Check servo motor bearings, brake section, etc. for unusual noise.

(3) Avoid any naked wires or damaged, broken wires applied for the servo motor.

(4) Check that all wiring terminals are correctly insulated.

(5) Check for dust accumulation on the servo drives.

(6) Check the servo motor shaft and coupling for connection

12.7.2. Maintenance

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

(1) Periodically clean the surface of servo drive and motor.

(2) Operate the servo drive and motor within the specified environmental condition range.

(3) Clean off any dust and dirt that accumulated on the ventilation holes of servo drive.

12.7.3. Life of consumable components

Some components inside servo drive are consumable and must be replaced periodically. The life of

consumable components is varied, which depend on operating methods and environmental conditions.

For parts replacement, please contact your sales. The lives of particular components are listed below.

Component Life guideline Description
. The power supply capacity of relay decides the relay’s lives. The
Relay 100,000 times accumulated switch times are 100,000 times.
10.000 . : e
. The cooling fan bearings reach the end of their life in 10,000 to 30,000
Cooling fan ~30.000 e N .
Hrs hours. It should be replaced if noise is found during inspection.
Affected by ripple currents and deteriorates in characteristic. Its life
Aluminum capaitor 10 years greatly depends on surrounding air 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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13.Appendix

13.1. Options List

Category Name Type Length [mm]
I/O connector SDA-CN1 --
I/O cable (0.5M) SDA-TBLO5M 50010
CN1 related | 1/O cable (1.0M) SDA-TBL1M 1000+10
I/O cable (2.0M) SDA-TBL2M 2000+10
I/0 terminal block SDA-TB50
CN2 related Low/High inertia motor (50W~750W) encoder connector SDH-ENCNL --
Medium capacity motor (1~3KW) encoder connector SDH-ENCNM --
Low/High inertia motor (50W~750W) encoder cable (2M) SDH-ENL-2M-L/H 2000100
Low/High inertia motor (50W~750W) encoder cable (5M) SDH-ENL-5M-L/H 5000+100
Encoder Low/High inertia motor (50W~750W) encoder cable (10M) SDH-ENL-10M-L/H 100004100
cable Medium capacity motor (1~3KW) encoder cable (2M) SDH-ENM-2M-L/H 2000+£100
Medium capacity motor (1~3KW) encoder cable (5M) SDH-ENM-5M-L/H 5000+100
Medium capacity motor (1~3KW) encoder cable (10M) SDH-ENM-10M-L/H 10000+100
(50W~750W) power cable connector without brake SDA-PWCNL1 --
Power (50W~750W) power cable connector with brake SDA-PWCNL2 --
connector L(1~3KW)/M(1KW/1.5KW) power cable connector SDA-PWCNM1 --
M(2KW/3KW) power cable connector SDA-PWCNM2 --
(50W~750W) power cable without brake (2M) SDA-PWCNL1-2M-L/H 20004100
(50W~750W) power cable without brake (5M) SDA-PWCNL1-5M-L/H 5000+100
(50W~750W) power cable without brake (10M) SDA-PWCNL1-10M-L/H 10000+100
(50W~750W) power cable with brake (2M) SDA-PWCNL2-2M-L/H 2000100
(50W~750W) power cable with brake (5M) SDA-PWCNL2-5M-L/H 5000+100
(50W~750W) power cable with brake (10M SDA-PWCNL2-10M-L/H 10000+£100
L(1~3KW)/M(1KW/1.5KW) power cable without brake (2M) SDA-PWCNM1-2M-L/H 2000100
L(1~3KW)/M(1KW/1.5KW) power cable without brake (5M) SDA-PWCNM1-5M-L/H 5000100
Power cable L(1~3KW)/M(1KW/1.5KW) power cable without brake (10M) | SDA-PWCNM1-10M-L/H 10000+100
L(1~3KW)/M(1KW/1.5KW) power cable with brake (2M) SDA-PWCNM1B-2M-L/H 2000£100
L(1~3KW)/M(1KW/1.5KW) power cable with brake (5M) SDA-PWCNM1B-5M-L/H 5000100
L(1~3KW)/M(1KW/1.5KW) power cable without brake (10M) | SDA-PWCNM1B-10M-L/H 10000+100
Medium inertia (2KW/3KW) power cable without brake (2M) SDA-PWCNM2-2M-L/H 2000100
Medium inertia (2KW/3KW) power cable without brake (5M) SDA-PWCNM2-5M-L/H 5000100
Medium inertia (2KW/3KW) power cable without brake (10M) | SDA-PWCNM2-10M-L/H 10000+100
Medium inertia (2KW/3KW) power cable with brake (2M) SDA-PWCNM2B-2M-L/H 20004100
Medium inertia (2KW/3KW) power cable with brake (5M) SDA-PWCNM2B-5M-L/H 5000100
Medium inertia (2KW/3KW) power cable with brake (10M) SDA-PWCNM2B-10M-L/H 10000+100
USB to RS485 Adaptor USBo01 -
Data cord 1.5M SNKCBL1R5GTN2 1500£100
CN3/CN3L
related Data cord 3M SNKCBL3GTN2 3000+100
Data cord 5M SNKCBL5GTN2 5000+100
Data cord 10M SNKCBL10GTN2 10000+100
CN4 related | USB communication cable SDA-USB3M 3000£100
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13.2. Options Figure

Encoder connectors

Parts number: SDH-ENL (50W,100W, 200W, 400W, 750W motors)

| L]

=/

Parts number: SDH-ENM (low inertia 1KW, 1.5KW, 2KW, 3KW motors)
(medium inertia 1IKW, 1.5KW, 2KW, 3KW motors)

Encoder cable

_

L N~

_

Umomt

iy

Parts number: SDH-ENL-CIM-L/H (50W,100W, 200W, 400W, 750W motors)

[]=2,5, 10 (m)

=

0

O

|

N

-
=
0
+=
CT

Parts number: SDH-ENM-LIM-L/H (low inertia 1KW, 1.5KW, 2KW, 3KW motors)
(medium inertia 1KW, 1.5KW, 2KW, 3KW motors)

[]=2,5, 10 (m)

~

o]
[ L]
@

A

O

Power line connectors

N~

=/ —

[:|
0
+=
CT

Parts number: SDA-PWCNL1 (50w, 100W, 200w, 400W, 750W motors without brake)
SDA-PWCNL2 (50w, 100w, 200W, 400W, 750W motors with brake)

o
B
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Parts number: SDA-PWCNML1 (low inertia 1KW, 1.5KW, 2KW, 3KW motors)
(medium inertia 1KW, 1.5KW)

@)

Parts number: SDA-PWCNM2 (medium inertia 2KW, 3KW)

@]

O

Power cables
Low inertia motor
Parts number: SDA-PWCNL A -[OM-L/H (50W, 100W, 200W, 400W, 750W motors)

%

] ’ % Ty
E — [} - 120 -

O=2 SDA-PWCNL1-2M-L/H

A=1 O=5 SDA-PWCNL1-5M-L/H
=10 SDA-PWCNL1-10M-L/H
=2 SDA-PWCNL2-2M-L/H  (with brake)

A=2 =5 SDA-PWCNL2-5M-L/H  (with brake)
=10 SDA-PWCNL2-10M-L/H (with brake)

Low/medium inertia motor
Parts number: SDA-PWCNM1 A -COM-L/H (low inertia 1KW, 1.5KW, 2KW, 3KW motors)
(medium inertia 1KW, 1.5KW)

i ==

—=ge)

265




SDA-PWCNM1-2M-L/H

- =5 SDA-PWCNM1-5M-L/H
0=10 SDA-PWCNM1-10M-L/H
=2 SDA-PWCNM1B-2M-L/H  (with brake)
A=B O=5 SDA-PWCNM1B-5M-L/H  (with brake)
=10 SDA-PWCNM1B-10M-L /H (with brake)

Medium inertia motor

Parts number: SDA-PWCNM2 A -COM-L/H (medium inertia 2KW, 3KW)

3 =—

a
&

O=2 SDE-PWCNM2-2M-L/H
- 0=5 SDE-PWCNM2-5M-L/H
0=10 | SDE-PWCNM2-10M-L/H
O=2 SDE-PWCNM2B-2M-L/H  (with brake)
A=B 0=5 SDE-PWCNM2B-5M-L/H  (with brake)
0=10 | SDE-PWCNM2B-10M-L/H (with brake)

USB communication cable
Parts number: SDA-USB3M

==

=E|

(-

CN1 1/0O connector
Parts number: SDA-CN1
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CN1 1/O cable
Parts number;: SDA-TBLOM, [0=05,1,2

il 0 I

0=05,1,2 — .|

CNL1 I/O terminal block
Parts number: SDA-TBL50

Absolute encoder option

Absolute encoder battery set Absolute encoder battery

Parts number: SDH-BAT-SET Parts number: SDH-BAT

Ry
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13.3. Specification of encoder battery

A DANGER € Do not place the battery in a high temperature environment above 100°C
(212°F) or in a flame, otherwise it would cause a fire or explosion.
€ The battery is a disposable battery. Not to charge the battery when the
battery voltage is low, otherwise it may cause an explosion.
€ Not to solder directly on the battery surface.

A CAUTION € The installation environment must be free of moisture, corrosive gases and
flammable gases.
€ Do not place the batteries arbitrarily to avoid accidental short circuits.
€ Not to short-circuit a battery’s positive pole and negative pole, or confuse the
polarity of battery then make an incorrect connection.

Battery specification

Material Li-Thionyl Chloride Inorganic Electrolyte
Type ER6C

Shihlin model name SDH-BAT

Voltage (Typ.) 3.6V

Capacity (Typ.) 1800 mAh

Discharged current (cont.) 100 pA

Dimension (D x H) 14.5 x 51 mm

Weight 159

Operating temperature -55°C ~ 85°C (-67°F ~ 185°F)

Battery life time

100,000 I Year
-10
70,000 [ — -7
50,000 \‘\\ | -5
s 4
A
N =
£ 2000 .
S
£ NI\ 20deg.C -2
E 60 deg. G~
T 10,000 N -1
=] .Y
S 7.000 e
L
g 5,000 \\\ 0.5
3 N
= ~
2,000
1,000

20 30 50 70 100 200 300 500
Discharge current (pA)

For a 90 uA consumption current case, the battery life is about 20000hr equaled to 2.3 years.
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13.4. Brake resistor

(1) Built-in brake resistor and relevant parameters

Built-in resistor
Drive type
Resistance(Q) Capacity(W) PA10 setting PA11 setting
SDE-010A2[ ][] 100 20 100 20
SDE-020A2[ ][] 100 20 100 20
SDE-040A2[ ][] 100 20 100 20
SDE-050A2[ ] 100 20 100 40
SDE-075A2[ ][] 40 40 40 40
SDE-100A2[ ][] 40 40 40 100
SDE-150A2[ ][] 13 100 13 100
SDE-200A2[ ][] 13 100 13 100
SDE-350A2[ ][] 13 100 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.

External brake resistor recommendation

. i : Brake resistor

Drive Permissible Min. .

resistance Capacity PA10 PA11 part No.
(W)
Q)

SDE-010A2[ | ] 100 300 100 300 ABR-300W100
SDE-020A2[ [ ] 100 300 100 300 ABR-300W100
SDE-040A2[ ] 100 300 100 300 ABR300W100
SDE-075A2[ ][] 40 500 40 500 ABR-500W40
SDE-100A2[ ] 40 500 40 500 ABR-500W40
SDE-150A2[ [ ] 13 1000 13 1000 ABR-1000W13
SDE-200A2[ ] 13 1000 13 1000 ABR-1000W13
SDE-300A2[ [ ] 13 1000 13 1000 ABR-1000W13
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13.5. Parameter communication address

NO Address NO Address NO Address
PAO1 0x0300 PA18 0x0322 PA35 0x0344
PAO2 0x0302 PA19 0x0324 PA36 0x0346
PA0O3 0x0304 PA20 0x0326 PA37 0x0348
PAO4 0x0306 PA21 0x0328 PA38 0x034A
PAO5 0x0308 PA22 0x032A PA39 0x034C
PA06 0x030A PA23 0x032C PA40 0x034E
PAQ7 0x030C PA24 0x032E PA41 0x0350
PAO8 0x030E PA25 0x0330 PA42 0x0352
PA09 0x0310 PA26 0x0332 PA43 0x0354
PA10 0x0312 PA27 0x0334 PA44 0x0356
PA11 0x0314 PA28 0x0336 PA45 0x0358
PA12 0x0316 PA29 0x0338 PA46 0x035A
PA13 0x0318 PA30 0x033A PA47 0x035C
PA14 0x031A PA31 0x033C PA48 0x035E
PA15 0x031C PA32 0x033E PA49 0x0360
PA16 0x031E PA33 0x0340 PA50 0x0362
PA17 0x0320 PA34 0x0342

NO Address NO Address NO Address
PBO1 0x0400 PB21 0x0428 PB41 0x0450
PB02 0x0402 PB22 0x042A PB42 0x0452
PBO3 0x0404 PB23 0x042C PB43 0x0454
PB04 0x0406 PB24 0x042E PB44 0x0456
PBO05 0x0408 PB25 0x0430 PB45 0x0458
PB06 0x040A PB26 0x0432 PB46 0x045A
PBO7 0x040C PB27 0x0434 PB47 0x045C
PB08 0x040E PB28 0x0436 PB48 0x045E
PB09 0x0410 PB29 0x0438 PB49 0x0460
PB10 0x0412 PB30 0x043A PB50 0x0462
PB11 0x0414 PB31 0x043C PB51 0x0464
PB12 0x0416 PB32 0x043E PB52 0x0466
PB13 0x0418 PB33 0x0440 PB53 0x0468
PB14 Ox041A PB34 0x0442 PB54 0x046A
PB15 0x041C PB35 0x0444 PB55 0x046C
PB16 0x041E PB36 0x0446 PB56 0x046E
PB17 0x0420 PB37 0x0448 PB57 0x0470
PB18 0x0422 PB38 0x044A PB58 0x0472
PB19 0x0424 PB39 0x044C PB59 0x0474
PB20 0x0426 PB40 0x044E
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NO Address NO Address NO Address
PCO1 0x0500 pPC27 0x0534 PC53 0x0568
PCO02 0x0502 PC28 0x0536 PC54 0x056A
PCO03 0x0504 PC29 0x0538 PC55 0x056C
PCO04 0x0506 PC30 0x053A PC56 O0x056E
PCO05 0x0508 PC31 0x053C PC57 0x0570
PCO06 0x050A PC32 0x053E PC58 0x0572
PCO07 0x050C PC33 0x0540 PC59 0x0574
PCO08 0x050E PC34 0x0542 PC60 0x0576
PCO09 0x0510 PC35 0x0544 PC61 0x0578
PC10 0x0512 PC36 0x0546 PC62 0x057A
PC11 0x0514 PC37 0x0548 PC63 0x057C
PC12 0x0516 PC38 0x054A PC64 O0x057E
PC13 0x0518 PC39 0x054C PC65 0x0580
PC14 0x051A PC40 0x054E PC66 0x0582
PC15 0x051C PC41 0x0550 PC67 0x0584
PC16 0x051E PC42 0x0552 PC68 0x0586
PC17 0x0520 PC43 0x0554 PC69 0x0588
PC18 0x0522 PC44 0x0556 PC70 0x058A
PC19 0x0524 PC45 0x0558 PC71 0x058C
PC20 0x0526 PC46 0x055A PC72 0x058E
PC21 0x0528 PC47 0x055C PC73 0x0590
PC22 0x052A PC48 O0x055E PC74 0x0592
pPC23 0x052C PC49 0x0560 PC75 0x0594
PC24 0x052E PC50 0x0562 PC76 0x0596
PC25 0x0530 PC51 0x0564 PC77 0x0598
PC26 0x0532 PC52 0x0566 PC78 0x059A

NO Address NO Address NO Address
PDO1 0x0600 PD15 0x061C PD29 0x0638
PDO02 0x0602 PD16 0x061E PD30 0x063A
PDO03 0x0604 PD17 0x0620 PD31 0x063C
PD04 0x0606 PD18 0x0622 PD32 0x063E
PDO05 0x0608 PD19 0x0624 PD33 0x0640
PDO06 0x060A PD20 0x0626 PD34 0x0642
PDO7 0x060C PD21 0x0628 PD35 0x0644
PDO08 0x060E PD22 0x062A PD36 0x0646
PDO09 0x0610 PD23 0x062C PD37 0x0648
PD10 0x0612 PD24 0x062E PD38 0x064A
PD11 0x0614 PD25 0x0630 PD39 0x064C
PD12 0x0616 PD26 0x0632 PD40 0x064E
PD13 0x0618 PD27 0x0634
PD14 O0x061A PD28 0x0636
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NO Address NO Address NO Address
PEO1 0x0700 PE34 0x0742 PEG7 0x0784
PEO2 0x0702 PE35 0x0744 PEG8 0x0786
PEO3 0x0704 PE36 0x0746 PEG9 0x0788
PEO4 0x0706 PE37 0x0748 PE70 0x078A
PEQOS 0x0708 PE38 0x074A PE71 0x078C
PEO6 0x070A PE39 0x074C PE72 0x078E
PEQ7 0x070C PE40 0x074E PE73 0x0790
PEO8 0x070E PE41 0x0750 PE74 0x0792
PEQ9 0x0710 PE42 0x0752 PE75 0x0794
PE10 0x0712 PE43 0x0754 PE76 0x0796
PE11 0x0714 PE44 0x0756 PE77 0x0798
PE12 0x0716 PE45 0x0758 PE78 0x079A
PE13 0x0718 PE46 Ox075A PE79 0x079C
PE14 0x071A PE47 0x075C PES8O 0x079E
PE15 0x071C PE48 0x075E PE81 0x07A0
PE16 0x071E PE49 0x0760 PE82 Ox07A2
PE17 0x0720 PES50 0x0762 PES83 0x07A4
PE18 0x0722 PE51 0x0764 PE84 0x07A6
PE19 0x0724 PE52 0x0766 PES85 0x07A8
PE20 0x0726 PE53 0x0768 PE86 Ox07AA
PE21 0x0728 PES54 Ox076A PE87 0x07AC
PE22 0x072A PES55 0x076C PE88 Ox07AE
PE23 0x072C PES56 0x076E PE89 0x07B0
PE24 0x072E PES57 0x0770 PE90 0x07B2
PE25 0x0730 PE58 0x0772 PE91 0x07B4
PE26 0x0732 PES59 0x0774 PE92 0x07B6
PE27 0x0734 PEGO 0x0776 PE93 0x07B8
PE28 0x0736 PE61 0x0778 PE94 Ox07BA
PE29 0x0738 PE62 Ox077A PE95 0x07BC
PE30 0x073A PE63 0x077C PE96 0x07BE
PE31 0x073C PEG4 Ox077E PE97 0x07CO0
PE32 0x073E PEG65 0x0780 PE98 0x07C2
PE33 0x0740 PEG66 0x0782 PE99 0x07C4
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NO Address NO Address NO Address
PFO1 0x0800 PF34 0x0842 PF67 0x0884
PFO02 0x0802 PF35 0x0844 PF68 0x0886
PFO3 0x0804 PF36 0x0846 PF69 0x0888
PFO4 0x0806 PF37 0x0848 PF70 0x088A
PF0O5 0x0808 PF38 0x084A PF71 0x088C
PF06 0x080A PF39 0x084C PF72 0x088E
PFO7 0x080C PF40 0x084E PF73 0x0890
PFO8 0x080E PF41 0x0850 PF74 0x0892
PF09 0x0810 PF42 0x0852 PF75 0x0894
PF10 0x0812 PF43 0x0854 PF76 0x0896
PF11 0x0814 PF44 0x0856 PF77 0x0898
PF12 0x0816 PF45 0x0858 PF78 0x089A
PF13 0x0818 PF46 0x085A PF79 0x089C
PF14 O0x081A PF47 0x085C PF80 0x089E
PF15 0x081C PF48 0x085E PF81 0x08A0
PF16 Ox081E PF49 0x0860 PF82 0x08A2
PF17 0x0820 PF50 0x0862 PF83 0x08A4
PF18 0x0822 PF51 0x0864 PF84 0x08A6
PF19 0x0824 PF52 0x0866 PF85 0x08A8
PF20 0x0826 PF53 0x0868 PF86 0x08AA
PF21 0x0828 PF54 0x086A PF87 0x08AC
PF22 0x082A PF55 0x086C PF88 Ox08AE
PF23 0x082C PF56 0x086E PF89 0x08B0
PF24 0x082E PF57 0x0870 PF90 0x08B2
PF25 0x0830 PF58 0x0872 PFI1 0x08B4
PF26 0x0832 PF59 0x0874 PF92 0x08B6
PF27 0x0834 PF60 0x0876 PF93 0x08B8
PF28 0x0836 PF61 0x0878 PF94 0x08BA
PF29 0x0838 PF62 0x087A PF95 0x08BC
PF30 0x083A PF63 0x087C PF96 0x08BE
PF31 0x083C PF64 0x087E PF97 0x08C0
PF32 0x083E PF65 0x0880 PF98 0x08C2
PF33 0x0840 PF66 0x0882 PF99 0x08C4
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13.6. Revisions

Revision Version

Revision content
Date No.

Feb. 2017 V1.00 | First edition

Jun. 2019 V1.05 | Synchronize the English version number with Chinese language version

P-2 Section 1.3 New addition of high inertia motor coding

P-6 Section 1.7 New addition of high inertia motor combinations

P-33 Section 3.3.7 Modification of differential line drive pulse output wiring diagram
P-36 Section 3.5 ...For RS-485 communication, please refer to section 9.1

P-70  Section 5.2 New addition of parameters PC41~PC69 description

P-100 Section 5.3 New detail description of parameter PC41~PC69

P-121 Section 5.3 New description of parameter PF84

P166  Section 6.9.3 MBR DO applied wiring diagram modified

P167  Section 6.9.4 New insertion: Parameter mapping of communication designated
P-222  Section 10.2 Modify the AL.19 name: Pr command abnormal

P-224  Section 10.2 AL.2D inspections...if it is lower than 3.0V.

P-228 Section 11.1 New addition of matched high inertia motor H020/H040/HO75
P-235 Section 11.3.2 New addition section for high inertia motor specification

P-239 Section 11.4.1 New addition of high inertia motor dimensions

P-242 Section 11.4.4 New insertion section of motor connector description

P-244  Section 11.5 New addition of high inertia motor H020/H040/HO75 characteristic curve

Mar. 2020 V1.06 | Integrate the description of SDE-P function into this manual

P-1 Sec. 1.2 Add the SDE-P mode designation

P-25 Sec. 3.3.5 Add new descriptions of TC1/TC2, Pt-Pr DI function

pP-28 Sec. 3.3.6 Add new descriptions of LOPM, S_DOO0~S_DOF DO function
P-34 Sec. 3.3.7 Modify the wiring diagram of speed/torque command input
P-68 Sec. 5.2 Add new description of PA38, PA46, PA47, PA48

P-69 Sec. 5.2 PB27 default is changed from 1 to 0

P-69 Sec. 5.2 Add new description of PB45~PB48, PB50, PB57

P-71 Sec. 5.2 Add new description of PC39, PC41~PC53, PC57~ PC69
pP-72 Sec. 5.2 Add new description of PD33

P-78 Sec. 5.2 Add new description of PF89, PF90, PF91

P-83 Sec. 5.2 Add PA23 in to “Communication related parameters” group
P-84  Sec.5.3  Addthe newy bit setting option of PAO1

P-84 Sec. 5.3 Add the new x bit setting option of PA02

P-85 Sec. 5.3 Modify the setting range of PA04: 0000h~0128h

P-88 Sec.5.3 Add the new notice of PA23

P-90 Sec. 5.3 Add the new description of PA38
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Revision | Version .
Date No. Revision content
Mar. 2020 V1.06 | Integrate the description of SDE-P function into this manual
P-91 Sec. 5.3 Modify the setting range of PA44: 0~1
P-92 Sec. 5.3 Add the new parameters: PA46, PA47, PA48
P-99 Sec. 5.3 New description of PC19’s z-bit
P-101 Sec.5.3 PC32~PC34 are suitable for only Pt mode
P102 Sec.5.3 Add the new parameters PC39, PC41 for SDE_P drive
P103 Sec.5.3 Add the new parameters PC42~PC51 for SDE_P drive
P104 Sec.5.3 Add the new parameters PC52~PC69, PC73~PC75 for SDE_P drive
P-109 Sec.5.3  Add the new parameters PD33 for SDE_P drive
P-124 Sec.5.3 Add the new parameters PF89, PF90, PE91 for SDE_P drive
P-133 Sec. 6.3  This section is a new insertion.
P-137 Sec. 6.5 Modify the description of interpolation mode.
P-138 Sec. 6.5 Replace a new diagram of torque control
P-244  Sec.11.4.1 Modify the “LB” dimension table of SME L0O05/L010/L075/H075
P-245 Sec.11.4.2 Add the new “LP” dimension of SME L100~L300, M100~M300
Apr. 2020 | V1.06x | Slight modification for version V1.06: PA46, PA47, PA48, PB57, PC39 complement
P-71 Sec. 5.2 Add new description of PC73, PC74, PC75
P-138 Sec.5.3 New complement of PC73, PC74, PC75
P-258 Sec.12.4 New table to explain the encoder cable specification
Jan.2021 V.107 | Periodic revision of user manual

P-6
P-32
P-41
P-66
P-84
P-98
P-128
P-163
P-259
P-260

Sec 1.8
Sec 3.3.7
Sec 3.8.2
Sec5.1
Sec 5.3
Sec.5.3.3
Sec 6.1
Sec 6.9
Sec.12.5
Sec.12.6

Add the description of mode switched “Pt-Pr”
Modify some wiring diagrams

Correct the wiring diagram of PT mode

Add the PE,PF parameter group description
Add the bookmark for every Parameter Group
PC18 y-bit function description modification
Add the option of “interpolation mode 2”

Add the description of “Pt-Pr” mode switched
New insertion section to intoduce EMC filter

New insertion section to explain a recommended wirings in control cabinet

13.7. Version information
V1.07

Version:

Issue date:

Jan. 2021

Proofreader: Yao-Chou Shu
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