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Transportation
Caut Il on

VPl ease provide storage and transportation un
VDo not stack the products too high up to pre
VThe product should be packaged properly duri
VDo not hold the product by the cable, motor
VThe product should be protected from externa
I n

Caution

Servo drive and Motor
VDo not install around combustibles to preven
V Avoid vibration and i mpact.
V Do not install/l products that are damaged or
Servo drive
V Pl ease install in electrical cabinet with su
V Reserve sufficient gap as per the installati
V Make sure to have good heat sinking.
VAvoid dust, corrosive gas, conductive object
Servo Motor
V Make sure installation is tight to prevent |
VPrevent fluid from |l eaking into motor and en
VProtect motor from impact to avoid damaging
V Mot or shaft should not bear the |l oad beyond
Wi ring

Awar n i ng
VParticipate installation personals should ha
V Please power off and wait for 10 minutes to
V Servo drive and motor must be connected to ¢
VConnect the cables only after servo drive mo
V Make sure the wires are properly managed and

el ectrocuti on.

Caution

VWiring must be correctly connected to preven
V Servo motor u, V, W ter mi nal shoul d be coannne
ACpower supply.

V Capacitor, inductor or filter shouldndét be i
VConnecting wi-heat oreanhgtanh components shoul
servo drive or motor.

VThe flyback diode which is connected in para
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Tuning and running

Caut I on
V Make sure the wirings of servo drive and sefvo
powering on.
VOn the first time tuning of the product, it |is
settings are confirmed to prevent an damage t
VPl ease install an emergency stop button on mac
accident .
V Pl ease make sure machine is stopped before | e
VServo drive must be matched with specified mot
V Frequent restart of the servo system might 1inc
V Servo drive and motor will be hot to touch s$ho
V Modi fication(s) to servo system is prohibited.
Error Hand]l

Awar ni ng
VPl ease wait for 5 minutes after powering off f
uninstalling the cabl es.
V Participate maintenance personals should havye
of this product seri .

‘Caut Il on
V Pl ease handle the error before clearing an al a
V Keep away from machine after a restart upon| al
hazard should be prevented during the utilizat
Model Selection

Caut i on
V Rated torque of the servo motor should be high
|l oaded.
VLioad inertia ratio of the motor should be | owe
model s
V Servo drive must be matched with specified mot
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War r almlftzrmat I on
Avail able for

Leadshine overseas warrabhGsyeromnl proadwens Ltdads@irme ob

Leadshine certified sales channel outside of China

Warrant cl aim

a Al Leddskbrme products (Servo dri vie&noaitwa rmmoatnotrys )
period.

it Due to unforeseen circumstances in different sale
users to seek technical support from directed sa
services may be required.

UG Please be informed that any maintenance/repair w
conditions might incur some charges and to be conf

0O The duration required for maintenance wor-kpto be
but we reserve the right to prolong the repair dur

0 Discontinued products within warranty period wil

speci fications.

Steps to warrant cl aim

1. Visit Leadshine global site www.|l eadshine.com to |
2. Contact designated sales channel to check i f any
part cost or shipping cost.

Circumstances where warrant claim is not ava
U Damage/ Loss due to occur-madee dio$asntagtruratchor asmahn
earthquake.

0O Installation or wiring error

a I'f there is any modification done to the product
O Warranty | abel on products is torn or not existing
0 Not a product bought from Leadshine certified gl ol

0 Please backup device parameters before any repai
Leadshine certified retailers/distributors wild.l n
a I f availabl e, pl ease send product back in origina

prevent any damage to the product during shipping.

Leadshine Technology Co.,Ltd. and its certified sale
interpretation of the warranty information.
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Chapter 1 I ntroduct.

11 Product |l ntroducti on

ELD2-RS Series DC Servo Product is a new DC servo drivers and motors product range that we
have proudly developed at Leadshine Technology Co.,Ltd. This product series provides more in
demanded functionalities and control.

ELD2-RS Series DC Servo Drive comes with voltage rating of 24 to 70VDC and current rating
from 5A up to 60A (max. peak current: 180A). This series supports Modbus communication
protocol in addition to pulse + direction input control. Using RS485 protocol, multi axis network
of ELD2-RS series servo drive can be realized and controlled from 1 single master device.

ELD2-RS series DC Servo Drive also comes with new ELVM series DC servo motors with 17-bit
magnetic absolute and 2500-line incremental encoder which offers better accuracy and
stability.

First time user of the ELD2-RS series servo products can refer to this manual for more
information on this product that cannot be covered in this short introduction. For further
technical support, please do contact us or any local Leadshine certified retailers on Contact Us

page.
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1.2 Model Number Structure

1.2.1 Servo Drive

EID2 -RS 7030 B

a 2 3B gL
No. Description
Series No. ELD2E DC Servo Drive Series
Communication RSE Pulse train + Modbus RTU
protocol CANE CANopen + Analogue

7020: 24-70VDC, rated current 20A
7030: 24-70VDC, rated current 30A

B: Holding brake output
Blank Without holding brake output

Power Rating

Type

1.2.2 Servo Motor

ELVM 60 20 V48 E~ H™ M17-HD

Motor Series Connector
ELVM ELVM Series DC HD | SP21 connector
Servo Motor
2 Motor Encoder
Motor Flange Size — 2500 ppr
40 40mm B25 incremental
60 60mm 17-bit magnetic
80 80mm M17 absolute
130 130mm 23 23-bit optical

absolute

Power Ratings

05| sow | 75 | 750w Inertia Ratio

10 | 100w |{100| 1000W L Low

20| 200w {120 1200W M Medium

40 | 400w |150( 1500W H High

60 | 600w |200| 2000W Brake
|nput V0|tage E Wlth Brake

V24 24VDC F No Brake

V36 36VDC

V48 48VDC

V60 60VDC

10
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1.3 Servo Drive Technical Specifications

ELDRSseri es R 0B RY Q ® R&¥ QB RS 020 RTYG®
Rated Current 5 10 15 20 30
Peak Current ( 21 42 45 8 0 90
Di mensi on( mm 118*79.5* 25 175*100.5*33

ELDRSseri es RS70608B
Rated Current 40 60
Peak Current ( 120 180
Di mensi on( mm) 194*103*41
Logic Power Su 24VDC
Safe Torque Of STGI L3
Main power suj 2470VDC
Direct Drive | Yes
Brake
Drive mode SVPWM sinusoidal wave dri
Vel ocity regul 5000: 1
El ectronic ge: 1 3276732767
Mat ching enco/( Hall signal UVW + ABTanmagawsayd 8br oetn

2 pulse differential 5V Digital inp
4configurable NPN/PNP -2I146/ Digi t al I
1. Servo en@\)l ed ( SRV
2. Positive I imit switch (POT)
3. Negative | imit switch (NOT)
4 . ClearA@QURTr m
5. Gain switching (GAI N)
Il nput 6. Deviation counter clearing (CL)
7. Command pulse prohibition(Il NH)
8. Crossover frequency input switch
9. I nternal command velocity select
10. Zero speed clamp(ZEROSPD)
11. Vel ociStlyGNgi gn( VC
12. Torqu-8lI &6Ngn(TC
13. Emer gen3 OBt op (E
1 holding brake output;
2 configureanbdeed sNPINY/IPRBNP 24V, 8mA di g
1. Alarm (ALARM)
2. Servo ready (SRDY)
3. External -DFBke off (BRK
OQut put 4. Positioning completed (I NP1)
5. Reached -SSREBR)Ii ty (AT
6. Zero speed position (ZSP)
7. Velocity -€COliMidence (V
8. PositionCMDMmMmand (P
9. VelocityC®MDmMmand (V
Current circuit error, DC bus overyv
overcurrent on | PM, mot or overl oad,
di sconnected, encoder initializatio
Al ar m Jo : :
position deviation, overspeed, |1/0O
saving CRC checksum error, positive
alarm input valid
I ndicator 1igl Red & Green LED

11
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Tuning Softwar Motion Studio 2
Configure parameters for current, p
Moti on Studi o|uploading using .lsr parameter file
oscilloscope.
Communicati on RS2321 1 RS488 N 0ONOl12Modbus prot
Loaldnerti a Smaller than 20 times mot g
Di mensi on 175*100*27| 118*79.5*25.5 m
Avoid direct sunlight. Kee
St orag|devices, dust, oil, corros
conditistrong vibration or high h
gas and conductive materia
Environment Temperati{-26 48 (Please allow asr ¢
requir emen
Stor ag 28 65
temper a
Humi di t 4890 %RHCondensfateieon
|l nstall|Vertical and | evel to grou

1.4 Servo Drive Ports and Connectors

ELD2RS Series Servo Drive (7005B/7010B/7015B/7020B/7030B)

Modbus
Communication Port

Baud Rate/Terminal
Resistor Switch

RS232 Tuning Port

Indicator LED (PWR/ALM)
ID Spin Dial (RSC-1)

I/0O Port

ENC Encoder Port

Motor Power Output
(U, V, W, PE)

ain Power Supply (DC+, GND)

Regenerative Resistor
(RB+, RB-) 7015/20/30B

12
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ELD2RS Series Servo Drive (7040B/7060B)

Modbus Baud Rate/Terminal
Communication Port Resistor Switch

Safe Torque Off (STO) RS232 Tuning Port

Indicator LED (PWR/ALM)
ID Spin Dial (RSC-1)
I/O Port

&) caishine”

ENC Encoder Port

Motor Power Output
(U, V, W, PE)

Main Power Supply (DC+, DC-)

Regenerative Resistor
(RB+, RB-)

1.5 Motor Ports and Connectors

Encoder connector — Motor connector

Encoder
—— Motor Flange

Motor Shaft

Motor

13
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Chapter 2 Installatio

2.1 Servo Drive Installation

2.1.1 Servo drive installation environment

Temperature Storage: -20~+653 (Condensation free);
Installation: -20~+453 ( Please allow air circulation if >45N )
Humidity Under 90%RH (Condensation free)
Altitude Up to 1000m above sea level
Atmospheric 86 ~ 106kPa
pressure
Vibration Less than 0.5G (4.9m/s2) 10-55Hz (non-continuous working)
Atmaospheric No corrosive gas, combustibles, dirt or dust.
IP ratings IP20

2.1.2 Servo drive dimension

Dimension 1: ELDRS7005/7010

118 112

s :E-|E: ___‘ -|: H—it ﬁ:': _'_.
._29_7——L22.5-|

79.5

Wil
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Dimension 2: ELDRS7015B/7020B/7030B

175 168

Dimension 3: ELDRS7040B/7060B

=18, 5~

168

t L (e X
M4 PE
--29, 5——H~41, 5—-

101.5

=

194187

| e | e e
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Space requirement for installation

1. Please install the drive vertical to ground.

2. Please ensure optimal heat dissipation with enough room (>50mm) between each drives or to
surrounding. It is recommended to install cooling fans for drives to achieve optimal performance.

tt tt t
FAN

FAN FAN

P A U A
=il
|
;
%E
} bt
[ |
%%
1
0
. |
2 E

|| L M-

>
Please allow a gap larger than 50mm
between drives and surrounding

Please refer to the diagram above for a visual guide on how to properly install the DC servo
drives.
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2.2 Servo Motor Installation

2.2.1 Installation conditions

Installation conditions may affect the lifespan of a motor

UG Please keep away from corrosive fluid and combust:i
0@ I'f dusty working environment is unavoidable, pleac
UG Please keep away from heat source.

it I'f motor is used in enclosed environment without I
i Please check and clean the installation spot befor

2.2.2 Precautions during installation

Installation method

Install horizontal to ground

Make sure power cable and encoder cable is facing downwards to make sure fluid doesn’t leak into the
ports.

Install vertical to ground

Please use a motor with oil seal when paired with a reducer to prevent reducer oil from leaking into the
motor.

Oil- and waterproofing

0O Do not submerge motor/ cable under oil/ water

0O Please use a motor with oil seal when paired with
into the motor.

G I'f there is an unavoidable fluid I eakage near t he

0O Make sure power cable and encoder cable is facing
into the ports.

O Avoid the usage of motor in water/ oil |l eaking pror

Cable under stress

0O Do not the bend the cable especially at each ends

0 Make sure to not | et the cables be too tight and
cables such as signal cabl es.

it Please to remove any conductive foreign objects fi

it The connectors are made of resin. May not withstarl

UG Please hold the driver during transportation, not

0 Leave enough Abendd on the connector cables to enc

0 During installation or removal of coupling, pl eas
woul d cause damage to internal encoder.

i Pl ease make sure to centralize the motor shaft ani
encoder due to vibration.

it Please make sure axi al and radial | oad is within 1
of the motor or cause damage to it.

17
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2.3 ELD2-RS Wiring Diagram

ELD2RS Viting Diagram

DC Power Supply
- +
1A T '—D—|
Circuit . ] @ @
\ A breaker l

STO P U

L oVdc v

W

PE

» GND &
CcN2 —'-J
) =
FUL+] 1 (N1

input DIR+ | 3
DIR—| 4 Tm #
COMIN | £
ENA | 6| *
12-24Vdc J ]
(Iapu) | az) 7
| 4
= = DOT | §[ 47
T T [
I ¥oT [ 9 0
I P [COM_OUT
VIN
Analoeg input for _+‘,lt]7
velocity control - )
10v-+10v V% 11
as R5485%2
Encoder A
output B+
& Communication
E RS232 Port
Do+ (16
Holding brake i
power supply Do

U Make sure data transferring cables are as short as possible. Keep CN1 cable under 3m and
CN2 cable under 10m. Use shielded double winding cables to cut down on electromagnetic

interference.

U If the load for DO is an inductive load such as a relay, please install freewheeling diodes on
both ends of the load in parallel. Please keep in mind that if the diode is connected in reverse, it

might cause damage to the drive.

U Use non-fuse breaker (NFB) to cut off power supply to the drive in case of emergency.
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2.4 Servo Drive Ports

ELD2RS 7005/7010/7015B/7020B/7030B

CN5 Modbus
Communication Port

Baud Rate/Terminal
CN7 RS232 Tuning Port Resistor Switch

Indicator LED (PWR/ALM)
ID Spin Dial (RSC-1)

L
G

Ve W F R R R

._}" .

I/O Port (CN1)

e i g B i ;\b s

(o g i
b

ENC Encoder Port

CN3 Motor Power Output
(U, V, W, PE)

CNS3 Main Power Supply
(DC+, GND)

CN5 Regenerative Resistor
(RB+, RB-) 7015/20/30B

19
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ELDZ2RS 7040B/7060B

CN5 Modbus

Communication Port

CNG6 Safe Torque Off

(STO)

Baud Rate/Terminal

/O Port (CN1)

Resistor Switch

CN7 RS232 Tuning
Port

Indicator LED (PWR/ALM)

ID Spin Dial (RSC-1)
CN9 Logic Circuit Power

Supply

ENC Encoder Port

CN3 Motor Power Output

(U, V, W, PE)

CN3 Main Power Supply

(DC+, DC-)

CN4 Regenerative Resistor

(RB+, RB-)

Connect Label
CN1 I / O spiogrnta |
Cc N8 Mot or power output (U, V, W,

Main Power Supply (DC+, DC
CN4 Regenerative resitstor port (
CNo Modbus Communication port
CNGB6 Safe Torque Off (STO) port
CN7 RS232 tuning port
CNO9 Logic circuit power supply ¢
ENC Mot or encoder feedback
SW Baud rate/ Ter mi nal resistor
RSC I D spin dial

20
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2.4.1 CN11/0 Signal Port

Diagram |

20

CN |

CN1

Pin Signal Description
1 DI1+ ) ) )
5 DIt Pulse input, differential, 500kHz
3 DI2+ S . .
4 DI2+ Direction input, differential, 500kHz
5 COM_IN Common DI
6 DI3 Servo enable
7 Di4 Alarm clear
8 DI5 Homing switch
9 DI6 Position limit
10 Al+ Analog input, voltage -10-+10VDC,
11 Al- resistance 20kY
12 A+ .
13 A Encoder signal A output
14 B+ .
15 B Encoder signal B output
16 BR+ Holding brake output positive and negative
17 BR- terminal, max current output: 1A
18 DO1 Alarm output, current output <100mA
19 DO2 Servo ready, current output <100mA
20 COM_OUT | Common output

21
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Pulse input

Pulse and direction input only support 5V signal. Please connect in series a resistor with resistance of

2kl for 24V pulse and direction signal. Please refer to the following differential and single-ended input

wiring diagrams.

Differential

DIR+

. w 7% [¥y[ I—

Single-ended

Following tables show pulse input signal and sequences. When a 2-phase input is used, 4 times of pulse

frequency is U 500kHz.

Pulse input Counter , .
: Clockwise Settings
mode clockwise g
o FLFLFLSL AL
. ! Command pulse|
Pulse signal ) N
! + direction
DIR i

Cw trh COW trl Cw
{eyYozt 5ATFSNBY { AYySIYBSR A

ek 2ps Sus

th lps 2.5ps
1 lps 2.5ps
trh 0.2us 0.3us
to 0.2pus 0.3ps
ts lus 2.5ps
Tqek 8us 10ps
tgh 4ps 5us
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tq . Aps . 5us

tagrh . 0.2pus . 0.3ps
tarl . 0.2us . 0.3ps
tgs . 1us . 2.5ps

I/O Signal Wiring Diagram

1. DI3-DI6 supports NPN and PNP configuration. Recommended to use an external control signal power s
supply of 12-24VDC.

2. D0O1-DO02 are single ended outputs with 100mA current output that supports NPN and PNP
configuration. Recommended to use an external power supply of 24VDC. If the load is an inductive load
such as a relay, please install freewheeling diodes on both ends of the load in parallel. If the diode is
connected in reverse, it might cause damage to the driver.

COM_IN —
7
DI
DI1+
)’y
DI1- B

} .
|
JINEPL 4
COM_OUT -
DO

CNL1 control signal cable selection

To ensure |/0 signal to not be affected by electromagnetic interference, a shielded cablds
recommended for this application.

,‘N"\»"\— -
Foil shield
Cables for different analogue signals should be using isolated shielded cable while cables for digital

signals should be shielded twisted pair cable. Cables for CN1 connectors should be 24-28AWG in
diameter.
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2.4.2 CN3/CN4 Power supply & Regenerative Resistor Port

1

6

E_EE‘EEE

Port | Pin Signal Description

1 DC+ . . .

5 DC DC Power Supply positive and negative terminals
CN3 z -

z v U, V, W, PE terminals for motor

6 W

1 DC+ . . .
CN4 5 e DC Power Supply positive and negative terminals

2.4.3 CN5 Modbus RS485 Communication Port

Port Diagram Pin Signal Label
1 RS485+ Modbus positive terminal
3 RS485+ Modbus negative terminal
5 GND Power supply ground
CN5
Others NC 10 pins are not applicable

Note:

A Molex 55959-1030 Connector Header (Driver side)
A Molex 51353-1000 10-pin rectangle connector Ipcs for each axis (Provided)
A Molex 56134-9000 female terminal reel 10pcs for each axis (Provided)
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2.4.4 CNé6 Safe Torque Off (STO) Port

Port Diagram Pin Signal Description Remarks

1 5V 24v power supply Connect to SF1 and SF2
when not in use. Do not

Ref d
2 GND ererence groun use to supply power.
3 STO1+ STO 1 positive input
1 2
_ STO 1 negative input
CN6 4 |50t When SF1 = OFF or SF2 =
5 STO2+ STO 2 positive input OFF, STO is enabled.
7 " g 6 STO?2- STO 2 negative input
7 EDM+ External monitoring
. . When SF1= OFF and SF2
device (EDM) with - OFE.EDM = ON
8 | EDM- differential double '

Introduction to Safe Torque Off (STO)

Function: Cut off motor current supply physically (through mechanical means)

STO module (CN6 connector) consists of 2 input channels. It cuts off the motor current supply
by blocking of PWM control signal from the power module. When the motor current is cut off,
the motor will still move under inertia and stops gradually.

The STO function is set up ready to be used by factory default. Please remove STO connector if
it is not needed.

STO functional principle

STO module cuts off the motor current supply and stops motor gradually by blocking of PWM
control signal from the power module through 2 isolated circuits. When a STO error occurs,
the actual status of STO can be determined by the EDM status feedback.

STO1 Input Status | STO2 Input Status | EDM Output Status | PWM control signal | Alarm code
ON ON OFF Normal -
ON OFF OFF Blocked Er 1c2
OFF ON OFF Blocked Er 1cl
OFF OFF ON Blocked Er 1cO
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STO wiring diagram

STO not in use STO in use
CNG6 CNG6
v P,
v o1 . o [T
24v power supply .|—I| Please disconnect .|-I|
only for STO , v 12 0V and 24V while in oy IZ
please do not use use
it for other
purposes. STO1+] 3 5 sTo1+] 3 .
A 1’_:" A
STOL- [ 4 2 1/(:_ l ~_STOl-1 4 2% 1/{:_
STO2+). 5 - pZ\Y - STO2+ | 5 -
STO2-1 6 22 1%(: External —|_ sTo2-| 6 22 1;(:
a power supply a
EDM+} 7 EDM+) 7
U Pl ease take precautions when enabling
the motion of the motor. Mot or might
|l oad) or moved when external forces are
can be chosen.
O STO is not meant cut off the power
Pl ease power off and wait for a few mi
a 1t is recommended O use an isolated
| eakage might cause STO mal functi on.

2.4.5 CN7 RS232 Tuning Port

Port Diagram Pin Signal
£ 1 5V
I 4:_ D .
o3 ﬂ—r 2 TX
CN7 d2E=
ol b 3 GND
- 4 RX

ELD2-RS Series DC Servo Drive can be connected to Motion Studio for parameters tuning and

data monitoring using CABLE -PC-1.
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2.4.6 CN9 Logic Circuit Power Supply Port

Port Diagram Pin Signal Description
S~z 1 24V 24V positive terminal
d BEE
&)@
2 2 GND 24V negative terminal

ELD2-RS7040B/7060B dual-axis DC servo drives include an optional logic circuit power supply port.

When main power supply is cut, logic circuit power supply port can be connected to realize:

1. Partially functional DSP

2. Holding brake output to directly control the status of motor holding brake

2.4.7T ENC Encoder Feedback Port

Port Diagram Pin Signal Description
1 Foil Shield | Encoder cable shielded layer
2 HU Motor Hall U signal
3 HW Motor Hall W signal
4 HV Motor Hall V signal
f > vce 5V power supply from driver. Only
1], Mallallall 6 GND for encoder
ENC " 2 Encoder Z ph itive signal
Vi 7 EZ+/D+ ncoderZp 'a.se posm've signal /
11 1 encoder positive terminal
i Hm ollallo D|7 |
ik ‘ Encoder Z phase negative signal /
8 EZ-/D- . .
encoder negative terminal
9 EB+ Encoder B phase positive signal
10 EB- Encoder B phase negative signal
11 EA+ Encoder A phase positive signal
12 EA- Encoder B phase negative signal
For motors with 17bit magnetic encode(battery kit connected externally for absolute encoder)
Port Diagram Pin | Signal Description
1 Frame Protective earth
5 VCC5V Power Supply 5V
E
NC 6 GND Power Supply Ground
7 SD+ SSI Data+
8 SD- SSI Data-
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Note:

A Molex 55959-1230 Connector Header (Driver side)
A Molex 51353-1200 12-pin rectangle connector 1pcs for each axis (Provided)
A Molex 56134-9000 female terminal reel 12pcs for each axis (Provided)

2.4.8 ID spin dial RSC

Diagram Bit Modbus address | Bit | Modbus address
Pr5.31
0 8 8
Default : 16
1 1 9 9
2 2 A 10
345
RCS ; : 3 3 B 11
- ©
?e5e 4 4 c 12
5 5 D 13
6 6 E 14
7 7 F 15

2.4.9 Baud rate/Terminal resistor switch SW

. . Terminal
Diagram Function Pr6.33 | SwW4 Baud rate SW1 | Sw2 i — SW3
ccw Pr5.30
6| 1D Motor (Default) 0 OFF Default: 9600 OFF | OFF Disconnect | -
1 direction ed
(1 Cw ON 19200 ON OFF
[0 1]
(AERN] Modbus | Spin dial OFF 38400 OFF ON
1| OO high bit - 8 Connected | ON
address 16;;?'” ON 57600 ON ON
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2.5 Cable Selection
2.5.1 Motor Power Cable

Motor winding power cable

0 Wire |l ength. amasdngpbid eZ2m and 10m.

iU Connectors tgpelavcvanhabter

iU Please contact Leadshine cadteisf itedam @aocalanryetLeialdesrhs
customi zed needs.

*M*: Length of the cabl e
Motor Power Cable CABLE -RZD*M*-263 12AWG

i

Motor side Driver side
Driver cable pin Pins
Motor Color Driver
1 Blue U
2 White Y
3 Black w
4 Yellow- green PE

Motor side Driver side
Driver cable pin Pins
Motor Color Driver
1 Red U
2 White \Y
3 Black W
4 Yellow- green PE
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Motor Power Cable CABLE -RZD*M*-143 16AWG

I £l

CABLE-ATDIM-143
CDI 701 12167776

Motor side Driver side
Driver cable pin Pins
Motor Color Driver
1 Red U
2 White Vv
3 Black w
4 Yellow- green PE

[ G|

CABLE-RIDXMK- 123
70112187776

Motor side Driver side
Driver cable pin Pins
Motor Color Driver
1 Red U
2 White \Y
3 Black w
4 Yellow- green PE
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Motor Power Cable CABLE -RZD*M*-282 1 130 Frame Motor without brake

Motor side Driver side
Motor cable pin Pins
Motor Color Driver
A Red U
B White \Y
C Black w
D Yellow- green PE

Motor side Driver side
Motor cable pin Pins
Motor Color Driver
A Red U
B White \Y
C Black w
D Yellow- green PE
1 Blue ov
2 Brown +24V
Recommended wire diameter for each drive
Drive Wiring di athéAWe) ( mm
DC+, - D uUv w PE
ELDRS7005E§ AWG1 8 AWG1 8 AWG1 8
ELDRS7010E§ AWG1 6 AWG1 6 AWG1 6
ELDRS7015H AWG1 4 AWG1 6 AWG1 6
ELDRS7020E§ AWG1 2 AWG1 2 AWG1 2
ELDRS7030E§ AWG10 AWG1O0 AWG10
ELDRS7040E§ AWGS8 AWGS8 AWGS8
ELDRS7060§ AWG6 AWGG6 AWG6
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T Groundi @gounding wire should be thicker. Groun
servo motor togetheq. with resistance <100

T Connect a Iline filter to power supply to reduc

T Pl ease install a fuseless circuit breaker to c
fails.

2.5.2 Motor Encoder Cable

CABLBMD*M*-213for single turn encoder

dllb 1 | é

Motor side Driver side
Motor cable pin Pin
I Color | Signal Motor Drive
Braid | Shield 1 1
Red +5V 2 5
Rgd GND 3 6
white
Blue SD+ 4 7
] Blue- 5 8
. . . SD
Motor side Driver side Black

CABLBBMAD*M*-223 with battery kit for multiturn absolute encoder

a|l|) I

o
Motor side Driver side
Motor cable pin Pin
Color | Signal Motor Drive
Braid | Shield 1 1
I Black +5V 2 5
Black-
White GND 3 6
Blue SD+ 4 7
Blue-
Black Sb S 8
! Red | BAT+ 6 -
Motor side Driver side Red BAT 7 i
White
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For ELVM series motors with 130 flange size

CABLBBMD*M*-212for single turn encoder

|

Driver side
Pin
I Color | Signal Motor Drive

Braid | Shield 1 1

Red +5V 2 5

Rgd GND 3 6
white

Blue SD+ 4 7

= ] Blue- SD 5 8
Motor side Driver side Black

CABLBBMAD*M*-222 with battery kit for multiturn absolute encoder

I E—

AL
//’
o
]l 0j—

Motor side Driver side
Motor cable pin Pin
Color | Signal Motor Drive
Braid | Shield 1 1
I Black +5V 2 5
Black-
White GND 3 6
Blue SD+ 4 7
Blue-
Black Sb 5 8
| Red | BAT+ 6
Motor side Driver side Red
White BAT !
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2.5.3 Motor Brake Cable

CABLESCD*M*113
‘ 0 =
) [ 2 B
Motor side Driver side

- 22AWG cables
*Note: Black; 0V, Red; 24V

2.5.4 Drive Communication Cable

CABLHX*M*-LD2

- For CANopen and Modbus RS485 communication between drives/controller.

2.5.4 Tuning Cable

CABLEPC1

- To connect to Motion Studio 2 PC tuning software. Parameters can be modified and drive
data can be monitored and recorded.

34



% Leadshine
User Manual V2.0 of ELD2-RS DC Servo

2.6 Regenerative Resistor Selection

The use of regenerative resistor

When the motor opposes the direction of rotation as in deceleration or vertical axis escalation, part of

the regenerative energy will be delivered back to the driver. This energy will first be stored in internal
capacitors of the driver. When the energy stored in the capacitors reach the maximum capacity, a
regenerative resistor is required the excessive energy to prevent over-voltage.

Calculation of regenerative resistance under normal operation

Steps:

1. Determine if driver comes with a regenerative resistor. If not, please prepare a regenerative resistor
with resistance value higher than might be required.

2. Monitor the load rate of the regenerative resistor using front panel (d14). Set the driver on high
velocity back and forth motions with high acceleration/deceleration.

3.Please make sure to obtain the value under following conditions: Driver temperature < 603 ,
d14<80(Won’t trigger alarm), Regenerative resistor is not fuming, No overvoltage alarm(Err120).

Pb(Regenerative power rating) = Resistor power rating x Regenerative load rate (%)

Please choose a regenerative resistor with power rating Pr about 2-4 times the value of Plin
considered of harsh working conditions and some ‘headroom’.
If the calculated Pr value is less than internal resistor power rating, external resistor is not required.

R(Max. required regenerative resistance) = {2887 F)/Pr

Problem diagnostics related to regenerative resistor:

U If driver temperature is high, reduce regenerative energy power rating or use an external
regenerative resistor.

U If regenerative resistor is fuming, reduce regenerative energy power rating or use an external
regenerative resistor with higher power rating.

U Ifd14is overly large or increasing too fast, reduce regenerative energy power rating or use an
external regenerative resistor with higher power rating.

U Ifdriver overvoltage alarm (Er120) occurs, please use an external regenerative resistor with lower
resistance or connect another resistor in parallel.

Please take following precautions before installing an external regenerative resistor.

1. Please set the correct resistance value in Pr0.16 and resistor power rating Pr0.17 for the external
regenerative resistor.

2. Please ensure the resistance value is higher or equals to the recommended values in table 2-3.
Regenerative resistors are generally connected in series but they can also be connected in parallel to
lower the total resistance.

3. Please provided enough cooling for the regenerative resistor as it can reach above 1003 under
continuous working conditions.

4. The min. resistance of the regenerative resistor is dependent on the IGBT of the regenerative resistor
circuit. Please refer to the table above.
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Theoretical selection of regenerative resistor

Without external loading torque, the need for an external regenerative resistor can be determined as
the flow chart below

duration of motion decelerates back to  Opm
cycle T (s)

Determine motor max

rotational velocity Can be monitored on the front panel
Mrpm
Determine motor load - Can be determined through inertia
inertia ratio (N measurning function
Calculate El=(M1)} Eo =] Fw/182
regenerative energy J: Motor unloaded rotational inertia
EL(J) V¢ Motor rotational velocity
v N motor load - inertia ratio
Determine energy
stored by capacitor Usetable 2-5 to determine the maximum
Eq- JE regenerative energy stored by the capacitors
N Y
Y Y
No external External
resistor needed resistor needed
Calculate required
regenerative resistor | Pr= (EL-EQ/T)
power rating Pr 0.5
Y
N PP
Y
Use internal Use external
regenerative resistor regenerative resistor

Y

Please consider external
factor (s) when using external
regenerative resistor

Y
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Diagram below shows the acceleration and deceleration cycle periods and the regenerative torque that

occurs during the process.

4V Motor rotational velocity
Rotational

velocity | I\ /}7
| | |
0 I : I >

|

I I t 5 Deceleration :
— X

: I time |

|
Motor :
Torque ¢

|

0 T,: Load torque

\j

torque

[t L

Steps to calculate capacity of regenerative resistor

Steps [ Calculation Symbol | Formula
Servo system regenerative

1 y & E1 E1=(N+1)xJxV2/182
energy

EL = (1/60) VT xtD
Depleted energy from loss of . .
2 g ] E. If loss is not determined, please
load system during acceleration
assume E 0.
Em=(U%/R)xtD
R= coil resistance, U = operating

Depleted energy due to motor
3 Em voltage

coil resistance. . .
If R is not determined, please assur

Bu=0.
Energy stored by internal DC
4 g_y y Ec Please refer to table 2-5
capacitors
s Depleted energy due to . Ex=E1-(EL+EM+EC),
regenerative resistance “ If loss is ignored, EK=E1-EC

Required power rating of
6 a p . & Pr Pr=Ey/(0.5xT)
regenerative resistor

U 0.5.in the calculation for Pr represent 50% load rate of regenerative resistor.
U EI-EK: Energy(Joule) TL:Load torque(Nm) V: Motor velocity(rpm/min)
Pr: Regenerative resistor power rating tD: Deceleration stop time(s)
J . Rotor inertia (kgm?) T: Motor cycle time(s) N: Ratio of load inertia and rotor inertia
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Internal capacitor capacity and rotor inertia

. Rotor Inertia Max. regenerative energy
ELD2 Drives Servo motor - . .
x 10*kg.m? stored in capacitor Ec(J)
750W (7020B) ELVM8075V48FH-M17 1.5 2.26
1000W (7030B) | ELVM80100V48FH-M17 | 1.79 2.26

There are motors with low, medium and high inertia. Different motor models have different rotor inertia.
Please refer to product catalogue for more information on rotor inePfi@ase cut down 30%0% of
load rate if the product is used in harsh environment with less than ideal heat dissipation measures.

Recommended regenerative resistor specification for each drives

Drives Resistance (3 ) Power rating(W) Min. Resistance(l3 )
ELD2-RS7005B 10 30 5
ELD2-RS7010B 10 50 5
ELD2-RS7015B 10 50 5
ELD2-RS7020B 10 100 5
ELD2-RS7030B 10 100/150 5
ELD2-RS7040B 10 150/200 5
ELD2-RS7060B 10 150/200 5
Note:

1. Use 1@ /100W resistor for test operation and make sure: Drive temperature d38<@ynamic
brake is not in alarm mode (Braking rate d14<80), brake resistor is not overheated, drive has no
overcurrent alarm.

2. If drive temperature is too high, increase power rating of regenerative resistor or reduce drive power.
3. If brake resistor is overheated, reduce drive power or use regenerative resistor with higher resistance.

4. If d14 is too high, reduce drive power or use regenerative resistor with higher resistance and power
ratings.

5. External torque might cause regenerative energy to flow back into drive. During normal operation,
torque output in the same direction as rotational direction but if external torque exists, directions might
oppose and in this case, regenerative resistor with higher resistance may be required.
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Chapter 3 Parameter

3.1 Parameters list

Pro0.00

Classification code Sub-code

Valid mode:

P: Valid in position control mode
S: Valid in velocity control mode
T: Valid in torque control mode
PR: Valid in PR control mode

Activation:
fi OioRestart driver for parameter changes to be valid
f® oi Valid immediately

fi 07 Valid when axis stops
06 Valid after re-enabling

[Class 0] Basic settings

cod et Activ Valid mode | Communication m0(81e
ode abe Default .
ation P | S| T | Byte | Op. A‘:j d5r.
Pr0.00 | Model-following bandwidth 1 O|d |9 16bit | R/W | 0x0001
Pr0.01 | Control Mode Settings 0 o O | O | O | 16hit | R/W | 0x0003
Pr0.02 | Real time Auto Gain Adjusting 0ox1 0 O | O | O | 16hit | R/W | 0x0005
Pr0.03 | Real time auto stiffness adjusting 70 0 O | O | O | 16hit | R/W | 0x0007
Pr0.04 | Inertia ratio 250 o) O | O | O | 16bit | R/W | 0x0009
Pr0.05 | Command pulse input selection 0 ) O|d6 |0 16bit | R/W | 0x000B
Pr0.06 | Command pulse polarity inversion ) O|d6 |0 16bit | R/W | 0x000D
Pr0.07 | Command pulse input mode ¢} O|d |9 16bit | R/W | 0x000F
Pr0.08 | 1* command pulse count per revolution 10000 O O |6 |8 | 32bit | RIW 8?881(1)
st
Pr0.09 1div(izgtr;:'?r:glili::l?eqrur?g;yerator 1 O o 6 |8 | 32bit | RIW 8?8812
st

Pr0.10 :1iv(i:gz:'Tr:lTl?i:)rl?eqruj:erminator 1 e} 0 8 |8 32bit | RIW giggig
Pr0.13 | 15t Torque Limit 350 ) O | O | O | 16bit | R/W | 0x001B
Pr0.14 | Excessive position deviation 30 6] O|d6 |0 16bit | R/W | 0x001D
Pr0.15 | Absolute Encoder settings 0 o O | O | O | 16hit | R/W | Ox001F
Pr0.16 | Regenerative resistance 100 d O | O | O | 16hit | R/W | 0x0021
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Activ Valid mode Communication mode
Code Label Default . 485
ation P | S| T | Byte | Op. Addr.
Pr0.17 | Regenerative resistor power rating 50 0 O | O | O | 16hit | R/W | 0x0023
Pr0.18 | Vibration suppression after stopping 0 0 O | O| O | 16bit | R/W
Pr0.19 | Micro-vibration suppression 0 O | O | O | 16bit | R/W
Pr0.20 | External pulse valid edge settings 0 O | O | O | 16bit | R/W
[Class 1] Gain adjustment
Activ Valid mode Communication mode
Code Label Default . 485
ation P | S| T /| Byte | Op. Addr.
Pr1.00 | 1 position loop gain 320 3 O |8 |6 | 16bit | R/W | 0x0101
Pr1.01 | 1 velocity loop gain 180 3 O | O | O | 16bit | R/W | 0x0103
" - .
Pr1.02 :_OL“;egral Time Constant of Velocity 310 8 |o|o| o] 1ebit |RwW | 0x0105
Pr1.03 | 1 velocity detection filter 15 8 O | O | O | 16bit | R/W | 0x0107
Pr1.04 | 1t Torque Filter Time Constant 126 0 O | O | O | 16bit | R/W | 0x0109
Pr1.05 | 2"Position Loop Gain 380 () O |8 |6 | 16bit | R/W | Ox010B
Pr1.06 | 2" velocity loop gain 180 6] O | O | O | 16bit | R/W | 0x010D
p” - :
Pr1.07 Eoo';tegral Time Constant of Velocity | 5000 | 5 | 0| 0| 0| 16bit | RAW | ox010F
Pr1.08 | 2" velocity detection filter 15 ) O | O | O | 16bit | R/W | 0x0111
Pr1.09 | 2" Torque Filter Time Constant 126 0 O | O | O | 16bit | R/W | 0x0113
Pr1.10 Velocity feed forward gain 300 d O|d |8 16bit | R/W | 0x0115
Pri1l Velocity feed forward filter time 50 5 ols |a 16bit | RW | ox0117
constant
Pr1.12 | Torque feed forward gain 0 0 O|O |68 16bit | R/W | 0x0119
Pri13 Torque feed forward filter time 0 5 olols 16bit | RW | 0xo11B
constant
Pr1.14 | 2" gain switching d O| O |d& | 16bit | RIW
Pr1.15 | Position control gain switching mode d O|d6 |8 16bit | R/W | Ox011F
Pr1.16 E;s;tlon control gain switching delay 50 5 olols 16bit | RIW
Pr1.17 | Position control gain switching level 50 d O|d6 |8 16bit | R/W | 0x0123
pri1g | Hysteresis at position control 33 5 |o|& |a | 16bit | RIW | Ox0125
switching
Pr1.19 | Position control switching time 33 8 O|d |8 16bit | R/W | 0x0127
Pr1.35 Position command pulse filter time 8 @) O|o 0 16bit | R/W | 0x0147
Pr1.37 Special function register 0 o] O| O| O | 16bit | RIW
[Class 2] Vibration Suppression
Activ Valid mode Communication mode
Code Label Default . 485
ation S | T | Byte | Op. Addr.
Pr2.00 | Adaptive filtering mode settings 0 s) 0|0 |0o 16bit | R/W | 0x0201
Pr2.01 | 1* notch frequency 4000 o) O | O | O | 1e6bit | R/W | 0x0203
Pr2.02 | 1% notch width 4 0 O | O | O | 16bit | R/W | 0x0205
Pr2.03 | 18 notch depth 0 0 O | O | O | 16bit | R/W | 0x0207
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Logistics

cod Lol et Activ Valid mode Communication ngse
t .

oae ane elad ation P | S| T Byte Op. Addr.
Pr2.04 | 2" notch frequency 4000 0 O | O | O | 1ebit | R/W | 0x0209
Pr2.05 2" notch width 4 0 O | O | O | 16bit | R/W | 0x020B
Pr2.06 | 2" notch depth 0 3 O | O | O | 16bit | RIW | 0x020D
Pr2.07 | 3" notch frequency 4000 3 O | O | O | 16bit | RIW | Ox020F
Pr2.08 | 3" notch width 4 3 O | O] O |16bit | RAW | Ox0211
Pr2.09 | 3" notch depth 0 3 O | O | O |16hit | RIW | 0x0213
Pr2.14 | 1¥ damping frequency 0 d O |d | & |16bit | RIW | 0x021D
Pr2.16 | 2" damping frequency 0 d O|d |@o 16bit | R/W | 0x0221
Pr2.22 | Position command smoothing filter 0 O|d |@o 16bit | R/W | 0x022D
Pr2.23 | Position command FIR filter 0 O|d |d 16bit | R/W | 0x022F

[Class 3] Velocity / Torgue Control
oo e etaut Activ Valid mode Communication m:gg

oae ane eladl ation P | S| T]| Byte | Op. Addr.
Pr3.00 | Velocity internal/external switching 1 5 3 5 16bit | RIW | 0x0301
Pr3.01 VeIoci'ty command rotational direction 0 5 5 ols 16bit | RW | 0x0303
selection
Pr3.02 Velocity command input gain 500 o) o) O | O | 1ebit | R/W | 0x0305
Pr3.03 Velocity command input inversion 0 d d O|6o 16bit | R/W | 0x0307
Pr3.04 1st speed of velocity setting 0 o o O|od 16bit | R/W | 0x0309
Pr3.05 2nd speed of velocity setting 0 o o O | o 16bit | R/W | 0x030B
Pr3.06 3rd speed of velocity setting 0 o o O | o 16bit | R/W | 0x030D
Pr3.07 4th speed of velocity setting 0 d d O|9o 16bit | R/W | Ox030F
Pr3.08 5th speed of velocity setting 0 d d O|9o 16bit | R/W | 0x0311
Pr3.09 6th speed of velocity setting 0 0 0 O|9o 16bit | R/W | 0x0313
Pr3.10 7th speed of velocity setting 0 o o O | o 16bit | R/W | 0x0315
Pr3.11 8th speed of velocity setting 0 o o O | o 16bit | R/W | 0x0317
Pr3.12 Acceleration time settings 100 o) o) O|o 16bit | R/W | 0x0319
Pr3.13 Deceleration time settings 100 d d O|9o 16bit | R/W | 0x031B
Pr3.14 Sigmoid acceleration/deceleration 0 o 5 ols 16bit | Rw | ox031D
settings

Pr3.15 Zero speed clamp function selection 0 o) o) O|9o 16bit | R/W | Ox031F
Pr3.16 Zero speed clamp level 30 o) o) O|9o 16bit | R/W | 0x0321
Pr3.17 | Torque internal/external switching 0 3 d |8 | O 16bit | R/W | 0x0323
Pr3.18 Torque command direction selection 0 o 8 | & O | 16bit | R/W | 0x0325
Pr3.19 Torque command input gain 30 o 8 | & O | 16bit | R/W | 0x0327
Pr3.20 Torque command input inversion 0 o) o) o) O | 16bit | R/W | 0x0329
Pr3.21 Velocity limit in torque mode 0 o) o) o) O | 16bit | R/W | 0x032B
Pr3.22 Torque command 0 o) O | O | O | 16hit | R/W | 0x032D
Pr3.23 Zero speed delay time in velocity mode 0 o) o) O|9o 16bit | R/W | Ox032F
Pr3.24 Maximum motor rotational speed 0 o O | O| O | 16hit | R/W | 0x0331
Pr3.25 Velocity offset — Logistics 0 8 8 | & O | 16bit | RIW
Pr3.26 Pulse deviation tolerance at disabling - 0 5 5 |5 o | 16bit | RIW
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Valid mode Communication mode

Activ

Code Label Default . 485
ation P| S| T Byte Op. Addr.
Pr3.28 Position gain - Logistics 0 o) o) 4 O | 16bit | R/W
Pr3.29 Delay time gain - Logistics 0 o] o] o) O | 16bit | R/W
[Class 4] I/O Monitoring Settings
o et o Activ Valid mode Communication ng:
ode abe efault .
ation P T | Byte Op. Addr.
Pr4.00 Input selection DI1 Ox1 o] O | O | O | 16hit | R/IW | 0x0401
Pr4.01 Input selection DI2 0x2 o] O | O | O | 16hit | R/W | 0x0403
Pr4.02 Input selection DI3 0x8 o] O | O | O | 16hit | R/W | 0x0405
Pr4.03 Input selection DI4 0x4 o} O | O | O | 16hit | R/W | 0x0407
Pr4.04 Input selection DI5 0x3 0 O | O | O | 16hit | R/IW | 0x0409
Pr4.05 Input selection DI6 0x0 0 O | O | O | 16hit | R/W | 0x040B
Pr4.10 Output selection DO1 0x2 0 O | O | O | 16hit | RIW | 0x0415
Pr4.11 Output selection DO2 0x4 0 O | O | O | 16hit | RIW | 0x0417
Pr4.12 Output selection DO3 0x3 0 O | O | O | 16hit | R/IW | 0x0419
Pr4.22 | Analog input 1(Al-1) Zero drift settings 0 d 0 O | O | 16bit | R/W | 0x042D
Prd.23 Analog input 1(Al-1) filter 0 o 0 O | O | 16bit | R/W | Ox042F
Pr4.24 | Analog input 1(Al-1) overvoltage settings 0 d 0 O | O | 16bit | R/W | 0x0431
Pr4.31 Positioning complete range 50 5] O | O | O | 16bit | RIW | 0x0445
Pr4.32 Positioning complete output setting 50 o] d O |9 16bit | R/W | 0x0447
Pr4.33 INP positioning delay time 1000 o] d O |9 16bit | R/W | 0x0449
Pr4.34 Zero speed 150 o] O | O | O | 16hit | R/IW | 0x044B
Pr4.35 Velocity coincidence range 0 o] O | O | O | 16hit | R/IW | 0x044D
Pr4.36 Reached velocity 30 o] O | O | O | 16hit | RIW | Ox044F
Pr4.37 Holding brake deactivation delay time 0 o] O | O] O | 16hit | RIW
Pr4.38 Holding brake activation delay time 0 o] O | O] O | 16hit | RIW
Pr4.43 Emergency stop function 0 o] O | O | O | 16hit | RIW | 0x0457
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[Class 5] Extension settings

cod o Cetat Activ Valid mode Communication m;)gSe
ode abe efau .
ation P | S| T /| Byte | Op. Addr.
Pr5.00 2nd pulse count per revolution 10000 (0] O|od |o 32hit | R/IW 0x0500
0x0501

PI5.01 2nd Command frequency divider/multiplier 1 o ols |a 39bit | RIW 0x0502

numerator 0x0503
PI5.02 2nd Cqmmand frequency divider/multiplier 1 o ols |a 39bit | RIW 0x0504

denominator 0x0505
Pr5.04 Driver prohibition input settings 0 o} O | O] O | 16hit | R/W | 0x0509
Pr5.06 Servo-off mode 0 o] O | O | O | 16hit | R/W | Ox050D
Pr5.08 DC bus voltage undervoltage 50 o] O | O] O | 16hit | R/W | 0x0513
Pr5.11 Servo braking torgue setting 0 o} O | O] O | 16hit | R/W | 0x0519
Pr5.12 Overload level setting 0 o} O | O] O | 16bit | R/W | 0x051B
Pr5.13 Overspeed level setting 0 o} O | O] O] 16hit | RIW
Pr5.15 I/O digital filter 0 (0] O | O | O] 16bit | R/W | Ox051F
Pr5.16 Alarm clearing input 0 0 O|0d6 |o 16bit | RIW
Pr5.17 Counter clearing input mode 3 o) O|0d |o 16bit | R/W | 0x0523
Pr5.20 Position unit settings 1 o) O|0d6 |o 16bit | R/W | 0x0529
Pr5.21 Torque limit selection 0 0 O | O | O | 16hit | R/IW | 0x052B
Pr5.22 2nd torque limit 300 o) O | O | O | 16hit | RIW | 0x052D
Pr5.23 Positive torque warning threshold 0 o} O | O] O | 16bit | R/IW | Ox052F
Pr5.24 Negative torque warning threshold 0 o} O | O] O | 16hit | R/W | 0x0531
Pr5.29 RS485 communication mode 0x5 o} O | O] O | 16bit | R/W | 0x053B
Pr5.30 RS485 communication Baud rate 4 o} O | O | O | 16hit | R/W | 0x053D
Pr5.31 RS485 axis address 1 o} O | O] O] 16bit | R/W | 0x053F
Pr5.32 Max. command pulse input frequency 0 o} O|0d |0 16bit | R/W | 0x0541
Pr5.33 Communication cycle 1 for RS485 0 0 O | O | O | 16hit | RIW
Pr5.38 Warning auto clearing delay time 0 0 O | O | O | 16hit | RIW
Pr5.39 Enable duration time - Logistics 0 0 O | O] O | 16hit | RIW
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[Class 6] Other Settings

oo o Cetat Activ Valid mode Communication ng:
ode abe efau .
ation P|S | T Byte | Op. Addr.
Pr6.01 Encoder zero position compensation 0 0 O | O] O | 16hit | R/W | 0x0603
Pr6.03 JOG trial run torgue command 350 o) 0 |0 O | 16bit | R/W | 0x0607
Pr6.04 JOG trial run velocity command 30 o) O | O] O | 16hit | R/W | 0x0609
Pr6.05 Position 3rd gain valid time 0 o} (O Is) o} 16bit | R/W | 0x060B
Pr6.06 Position 3rd gain scale factor 100 o} (O Is) o} 16bit | R/W | 0x060D
Pr6.07 Torque command additional value 0 o} O | O | O] 16bit | RIW | O0x060F
PI6.08 Positive direction torque compensation 0 5 O| 0| O 16bit | R/W | 0x0611
value
PI6.09 \l:l;gztive direction torque compensation 0 5 O|0O0 ]| O 16bit | R/W | 0x0613
Pr6.11 Current response settings 100 d O | O | O | 16hit | R/W | 0x0617
Pr6.12 Encoder zero position torque correction 50 o) O| O] O | 16hit | RIW
Pr6.14 Max. time to stop after disabling 500 o) O | O] O | 16hit | RIW | 0x061D
Pr6.20 Trial run distance 10 0 O|d | 0O 16bit | R/W | 0x0629
Pr6.21 Trial run waiting time 300 o) O|o o) 16bit | R/W | 0x062B
Pr6.22 No. of trial run cycles 5 o) O|o o) 16bit | R/W | 0x062D
Pr6.25 Trial run acceleration 200 0 O| 0O |0 16bit | R/W | 0x0633
Pr6.28 Shaft lock current raising time 0 o} O | O | O] 16bit | RIW | 0x0639
Pr6.29 Shaft lock duration time 0 o} O | O | O] 16bit | R/W | 0x063B
Pr6.30 Special function registry 1 0x0 d O | O] O | 16hit | RIW
Pr6.34 | Angle for zero electric angle searching 0 o} O | O | O] 16bit | RIW
Pr6.38 Special function registry 2 0x0 0 O | O] O | 16hit | RIW
Pr6.56 Blocked rotor alarm torque threshold 300 0 O | O] O 16hit | R/W | Ox0671
Pr6.57 Blocked rotor alarm delay time 400 o) O | O | O | 16bit | R/W | 0x0673
Pr6.63 Absolute multiturn data upper limit 0 ©) O | O] O | 16bit | R/IW | Ox067F
[Class 7] Factory settings
oo Lol Detait Activ Valid mode Communication mofse5
ode abe efau .
ation P | S | T | Byte Op. Addr.
Pr7.15 Motor model no. 0x8010
Pr7.16 Encoder model no. 0x201
Pr7.23 Encoder wiring extensions 150
Pr7.28 Regenerative energy alarm window time 0
Pr7.30 Under voltage point 20
Pr7.31 Regenerative energy control mode 2
Pr7.32 Regenerative energy vent on threshold 80
Pr7.33 Regenerative energy control hysteresis 5
Pr7.34 Over voltage point 90
Pr7.48 Enabling delay time 500
Pr7.50 Motor IIT time settings 0
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[Class 8] Pr -Control Parameters

o et o Activ \Ffalid mode | Communication ng:
ode abe efault :
ation R S | T | Byte | Op. Addr.

Pr8.00 | PR Control 0 0 O|d |0 16bit | R/W | 0x6000
Pr8.01 Path count 16 0 O|d |0 16bit | R/W | 0x6001
Pr8.02 | Control Operation d O|d |3 16bit | R/W | 0x6002
Pr8.06 Software positive limit H 0 O 16bit | R/W | 0x6006
Pr8.07 | Software positive limit (L) 0 o} O|d6 |0 16bit | R/W | 0x6007
Pr8.08 | Software negative limit H 0 s) O|d |o 16bit | R/W | 0x6008
Pr8.09 | Software negative limit (L) 0 s) O|d |o 16bit | R/W | 0x6009
Pr8.10 Homing mode 0 o} O |9 o} 16bit | R/W | Ox600A
Pr8.11 Zero position H 0 o} O|o |0 16bit | R/W | Ox600B
Pr8.12 Zero position (L) 0 o} O|d6 |0 16bit | R/W | 0x600C
Pr8.13 | Home position off set H 0 0 O|d6 |0 16bit | R/W | 0x600D
Pr8.14 | Home position off set (L) 0 O|d |38 16bit | R/W | Ox600E
Pr8.15 | High homing velocity 200 0 O|d6 |0 16bit | R/W | 0x600F
Pr8.16 | Low homing velocity 50 0 O|d6 |0 16bit | R/W | 0x6010
Pr8.17 | Homing acceleration 100 d O|d |3 16bit | R/W | 0x6011
Pr8.18 | Homing deceleration 100 ) O|o |0 16bit | R/W | 0x6012
Pr8.19 Homing torque holding time 100 o} 0|06 |0 16bit | R/W | 0x6013
Pr8.20 | Homing torque 100 ) O|o |0 16bit | R/W | 0x6014
Pr8.21 Homing overtravel alarm range 0 o} 0|06 |0 16bit | R/W | 0x6015
Pr8.22 Emergency stop at limit deceleration 10 o} 0|06 |0 16bit | R/W | 0x6016
Pr8.23 | STP emergency stop deceleration 50 s) O|d |d 16bit | R/W | 0x6017
Pr8.24 | 1/0 combination trigger mode 0 3 O |8 |8 | 1ebit | R/W | Ox601A
Pr8.25 I/0O commbination filter 5 0 O|d |0 16bit | R/W | 0x601B
Pr8.26 | S-code current output value 0 ) O|d |8 16bit | R/W | 0x601C
Pr8.27 PR warning 0 o} O|0d6 |0 16bit | R/W | 0x601D
Pr8.39 | JOG velocity 100 ) O|o |o 16bit | R/W | 0x6027
Pr8.40 | JOG acceleration 100 3 0|8 |8 16bit | R/W | 0x6028
Pr8.41 | JOG deceleration 100 o} O|d |0 16bit | R/W | 0x6029
Pr8.42 | Command position H 0 o) O |8 | & | 1ebit | R/W | 0x602A
Pr8.43 Command position™ L~ 0 0 O|0d6 |0 16bit | R/W | 0x602B
Pr8.44 | Motor position H 0 o) O|d |d 16bit | R/W | 0x602C
Pr8.45 Motor position” L~ 0 0 O|0d6 |0 16bit | R/W | 0x602D
Pr8.46 Input I/O status 0 o} O|o6 |0 16bit | R/W | Ox602E
Pr8.47 Output I/O status 0 o} O|06 |0 16bit | R/W | Ox602F
Pr8.48 Path 0 S-code 0 o} O|06 |0 16bit | R/W | 0x6030
Pr8.49 Path 1 S-code 0 o} O|06 |0 16bit | R/W | 0x6031
Pr8.50 Path 2 S-code 0 o} O|06 |0 16bit | R/W | 0x6032
Pr8.51 Path 3 S-code 0 o} O|06 |0 16bit | R/W | 0x6033
Pr8.52 Path 4 S-code 0 o] O|o 0 16bit | R/W | 0x6034
Pr8.53 Path 5 S-code 0 o] O|o 0 16bit | R/W | 0x6035
Pr8.54 Path 6 S-code 0 o] O|o 0 16bit | R/W | 0x6036
Pr8.55 Path 7 S-code 0 o] O|o 0 16bit | R/W | 0x6037
Pr8.56 Path 8 S-code 0 o] O|o 0 16bit | R/W | 0x6038
Pr8.57 Path 9 S-code 0 o] O|o 0 16bit | R/W | 0x6039
Pr8.58 Path 10 S-code 0 o} O|06 |0 16bit | R/W | 0x603A
Pr8.59 Path 11 S-code 0 o} O|06 |0 16bit | R/W | 0x603B
Pr8.60 Path 12 S-code 0 o} 0|06 |0 16bit | R/W | 0x603C
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oo el et Activ \F{alid mode | Communication ngse
ode abe efault .
ation R S | T | Byte | Op. Addr.
Pr8.61 Path 13 S-code 0 0 O|d |0 16bit | R/W | 0x603D
Pr8.62 Path 14 S-code 0 0 O|d |0 16bit | R/W | Ox603E
Pr8.63 | Path 15 S-code 0 s) O|o6 |0 16bit | R/W | 0x603F
[Class 9] Pr -Control Path Parameters
oo el et Activ |\:’/alid mode | Communication ngg
ode abe efault .
ation R S | T | Byte | Op. Addr.
Pr9.00 | PRO mode 0 0 O|0o |0 16bit | R/W | 0x6200
Pr9.01 | PRO position H 0 0 O|d6 |0 16bit | R/W | 0x6201
Pr9.02 | PRO position(L) 0 0 O|d6 |0 16bit | R/W | 0x6202
Pr9.03 | PRO velocity 60 O]0o6 |0 16bit | R/W | 0x6203
Pr9.04 | PRO acceleration time 100 o) O |8 |8 16bit | R/W | 0x6204
Pr9.05 | PRO deceleration time 100 o) O|0d |0 16bit | R/W | 0x6205
Pr9.06 | PRO pause time 0 ) 0|06 |9 16bit | R/W | 0x6206
Pr9.07 | PRO special parameter 0 ) 0|06 |9 16bit | R/W | 0x6207
Pr9.08 | PR1 mode 0 o) O|0d |0 16bit | R/W | 0x6208
Pr9.09 | PR1 position H 0 o) O|0d |0 16bit | R/W | 0x6209
Pr9.10 | PR1 position(L) 0 o) O|0d |0 16bit | R/W | 0x620A
Pr9.11 | PR1 velocity 60 0 O|d6 |0 16bit | R/W | 0x620B
Pr9.12 | PR1 acceleration time 100 o) O |8 |8 16bit | R/W | 0x620C
Pr9.13 | PR1 deceleration time 100 o) O|d |8 16bit | R/W | 0x620D
Pr9.14 | PR1 pause time 0 o) 0|06 |0 16bit | R/W | Ox620E
Pr9.15 | PR1 special parameter 0 o) O]o6 |0 16bit | R/W | 0x620F
Pr9.16 PR2 mode 0 o} O |¢o 0 16bit | R/W | 0x6210
Pr9.17 | PR2 position H 0 o) O |6 |8 | 16bit | R/W | 0x6211
Pr9.18 | PR2 position(L) 0 ) 0|06 |9 16bit | R/W | 0x6212
Pr9.19 | PR2 velocity 60 O|0o |0 16bit | R/W | 0x6213
Pr9.20 PR2 acceleration time 100 o} O|o6 |0 16bit | R/W | 0x6214
Pro.21 PR2 deceleration time 100 o} O|o6 |0 16bit | R/W | 0x6215
Pr9.22 | PR2 pause time 0 ) 0|06 |9 16bit | R/W | 0x6216
Pr9.23 | PR2 special parameter 0 ) O |8 |8 | 16bit | R/W | 0x6217
Pr9.24 PR3 mode 0 0 O |¢o 0 16bit | R/W | 0x6218
Pr9.25 PR3 position H 0 o} O |¢o 0 16bit | R/W | 0x6219
Pr9.26 | PR3 position(L) 0 0 O|d86 |0 16bit | R/W | 0x621A
Pr9.27 PR3 velocity 60 o} O |d s} 16bit | R/W | 0x621B
Pr9.28 PR3 acceleration time 100 o} O|d6 |0 16bit | R/W | 0x621C
Pro9.29 PR3 deceleration time 100 o} O|o6 |0 16bit | R/W | 0x621D
Pr9.30 | PR3 pause time 0 ) 0|06 |0 16bit | R/W | 0x621E
Pro.31 PR3 special parameter 0 o} O|o6 |0 16bit | R/W | Ox621F
Pr9.32 PR4 mode 0 o} O |¢o o} 16bit | R/W | 0x6220
Pr9.33 | PR4 position H 0 ) 0|06 |0 16bit | R/W | 0x6221
Pr9.34 | PR4 position(L) 0 ) 0|06 |0 16bit | R/W | 0x6222
Pr9.35 PR4 velocity 60 O |d s} 16bit | R/W | 0x6223
Pr9.36 PR4 acceleration time 100 o} O|d6 |0 16bit | R/W | 0x6224
Pr9.37 PR4 deceleration time 100 o} O|d6 |0 16bit | R/W | 0x6225
Pr9.38 | PR4 pause time 0 o) O|d86 |0 16bit | R/W | 0x6226
Pro9.39 PR4 special parameter 0 4 O|6 |0 16bit | R/W | 0x6227
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. el et Activ |\3/a"d mode | Communication ngg
Code abe efault .
ation R S | T | Byte | Op. Addr.

Pr9.40 | PR5 mode 0 d O|d&6 |9 16bit | R/W | 0x6228
Pr9.41 | PR5 position H 0 s) O|d6 |0 16bit | R/W | 0x6229
Pr9.42 | PR5 position(L) 0 s) O|d6 |0 16bit | R/W | Ox622A
Pr9.43 | PR5 velocity 60 0 O|0o |0 16bit | R/W | 0x622B
Pr9.44 | PR5 acceleration time 100 o) O|d |0 16bit | R/W | 0x622C
Pr9.45 | PR5 deceleration time 100 o) O|d |0 16bit | R/W | 0x622D
Pro.46 PR5 pause time 0 ) O]9o6 |9 16bit | R/W | 0x622E
Pro.47 PR5 special parameter 0 o} O|o6 |0 16bit R 0x622F
Pr9.48 PR6 mode 0 o} O |d o} 16bit | R/W | 0x6230
Pr9.49 | PR6 position H 0 o) O|0d |0 16bit | R/W | 0x6231
Pr9.50 | PR6 position(L) 0 o) O|0d |0 16bit | R/W | 0x6232
Pr9.51 | PR6 velocity 60 0|08 |0 16bit | R/W | 0x6233
Pr9.52 | PR6 acceleration time 100 ) O |8 |8 | 16bit | R/W | 0x6234
Pr9.53 | PR6 deceleration time 100 o) O |8 |8 16bit | R/W | 0x6235
Pr9.54 | PR6 pause time 0 0 O|d6 |0 16bit | R/W | 0x6236
Pr9.55 | PR6 special parameter 0 d O|d86 |3 16bit | R/W | 0x6237
Pr9.56 | PR7 mode 0 0 O|0o |0 16bit | R/W | 0x6238
Pr9.57 | PR7 position H 0 0 O|0o |0 16bit | R/W | 0x6239
Pr9.58 | PR7 position(L) 0 o) O|0d |0 16bit | R/W | 0x623A
Pro9.59 | PR7 velocity 60 o) O|0d |0 16bit | R/W | 0x623B
Pr9.60 PR7 acceleration time 100 o} O|o6 |0 16bit | R/W | 0x623C
Pro.61 PR7 deceleration time 100 o} O|o6 |0 16bit | R/W | 0x623D
Pr9.62 | PR7 pause time 0 ) O|]9o6 |9 16bit | R/W | 0x623E
Pr9.63 | PR7 special parameter 0 ) 0|06 |9 16bit | R/W | 0x623F
Pr9.64 PR8 mode 0 0 O | 0o o) 16bit | R/W | 0x6240
Pr9.65 | PRS8 position H 0 o) 0|06 |0 16bit | R/W | 0x6241
Pr9.66 | PR8 position(L) 0 o) O]o6 |0 16bit | R/W | 0x6242
Pr9.67 PR8 velocity 60 O | 0o o) 16bit | R/W | 0x6243
Pr9.68 PR8 acceleration time 100 o} O|d6 |0 16bit | R/W | 0x6244
Pr9.69 PR8 deceleration time 100 o} O|d6 |0 16bit | R/W | 0x6245
Pr9.70 | PR8 pause time 0 ) 0|06 |9 16bit | R/W | 0x6246
Pro.71 PR8 special parameter 0 o} O|o6 |0 16bit | R/W | 0x6247
Pr9.72 | PR9 mode 0 0 O|0o |0 16bit | R/W | 0x6248
Pr9.73 | PR9 position H 0 o) O|0o |0 16bit | R/W | 0x6249
Pr9.74 | PR9 position(L) 0 ) 0|06 |0 16bit | R/W | 0x624A
Pr9.75 | PR velocity 60 ) 0|06 |0 16bit | R/W | 0x624B
Pr9.76 | PR9 acceleration time 100 d O|& |3 16bit | R/W | 0x624C
Pro.77 PR9 deceleration time 100 o} O|d6 |0 16bit | R/W | 0x624D
Pr9.78 | PR9 pause time 0 0 O|d8 |0 16bit | R/W | Ox624E
Pro.79 PR9 special parameter 0 (o} OO0 |0 16bit | R/W | 0x624F
Pr9.80 PR10 mode 0 o] O]9 0 16bit | R/W | 0x6250
Pr9.81 | PR10 position H 0 ) 0|6 |9 16bit | R/W | 0x6251
Pr9.82 | PR10 position(L) 0 s) O|0o |0 16bit | R/W | 0x6252
Pr9.83 | PR10 velocity 60 O|0o |0 16bit | R/W | 0x6253
Pr9.84 PR10 acceleration time 100 o} O|o6 |0 16bit | R/W | 0x6254
Pr9.85 PR10 deceleration time 100 o} O|o6 |0 16bit | R/W | 0x6255
Pr9.86 | PR10 pause time 0 s) O|d6 |0 16bit | R/W | 0x6256
Pr9.87 | PR10 special parameter 0 d O|d&6 |9 16bit | R/W | 0x6257
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. el et Activ |\3/a"d mode Communication ngg
Code abe efault .
ation R S| T Byte Op. Addr.

Pro.88 PR11 mode 0 d O|&6 |98 16bit | R/W | 0x6258
Pr9.89 | PR11 position H 0 s) O|d6 |0 16bit | R/W | 0x6259
Pr9.90 | PR11 position(L) 0 0 O|0o |0 16bit | R/W | 0x625A
Pr9.91 | PR11 velocity 60 0 O|0o |0 16bit | R/W | 0x625B
Pr9.92 PR11 acceleration time 100 d O|&6 |98 16bit | R/W | 0x625C
Pr9.93 PR11 deceleration time 100 d O|&6 |98 16bit | R/W | 0x625D
Pr9.94 PR11 pause time 0 d O|d6 |0 16bit | R/W | 0x625E
Pro.95 PR11 special parameter 0 o} O|o6 |0 16bit | R/W | Ox625F
Pr9.96 PR12 mode 0 o] O|o d 16bit | R/W | 0x6260
Pro.97 PR12 position H 0 o} O|d |0 16bit | R/W | 0x6261
Pro.98 PR12 position(L) 0 o} O|d |0 16bit | R/W | 0x6262
Pro.99 PR12 velocity 60 O|d |0 16bit | R/W | 0x6263
Pr9.100 | PR12 acceleration time 100 d O|d |9 16bit | R/W | 0x6264
Pr9.101 | PR12 deceleration time 100 d 0|8 |98 16bit | R/W | 0x6265
Pr9.102 | PR12 pause time 0 0 O|d6 |0 16bit | R/W | 0x6266
Pr9.103 | PR12 special parameter 0 d O|d86 |3 16bit | R/W | 0x6267
Pr9.104 | PR13 mode 0 o O|d | o 16bit | R/W | 0x6268
Pr9.105 | PR13 position H 0 0 O|d6 |0 16bit | R/W | 0x6269
Pr9.106 | PR13 position(L) 0 o} O|d |0 16bit | R/W | 0x626A
Pr9.107 | PR13 velocity 60 o} O|d |0 16bit | R/W | 0x626B
Pr9.108 | PR13 acceleration time 100 o] O]9 d 16bit | R/W | 0x626C
Pr9.109 | PR13 deceleration time 100 o] O]9 0 16bit | R/W | 0x626D
Pr9.110 | PR13 pause time 0 ) O|]9o6 |9 16bit | R/W | 0x626E
Pr9.111 | PR13 special parameter 0 o} O|o6 |0 16bit | R/W | Ox626F
Pro.112 PR14 mode 0 o] O | o o) 16bit | R/IW | 0x6270
Pr9.113 PR14 position H 0 o] O | o o) 16bit | RIW | 0x6271
Pr9.114 | PR14 position(L) 0 o] O | o o) 16bit | R/IW | 0x6272
Pr9.115 PR14 velocity 60 O | o o) 16bit | R/IW | 0x6273
Pr9.116 | PR14 acceleration time 100 0 O|o o) 16bit | R/IW | 0x6274
Pr9.117 | PR14 deceleration time 100 d 0|86 |98 16bit | R/W | 0x6275
Pr9.118 | PR14 pause time 0 ) 0|06 |9 16bit | R/W | 0x6276
Pr9.119 | PR14 special parameter 0 ) 0|06 |9 16bit | R/W | 0x6277
Pr9.120 | PR15 mode 0 o} O|0o |0 16bit | R/W | 0x6278
Pr9.121 | PR15 position H 0 o} O|0o |0 16bit | R/W | 0x6279
Pr9.122 | PR15 position(L) 0 ) 0|06 |0 16bit | R/W | 0x627A
Pr9.123 | PR15 velocity 60 o} O|0o |0 16bit | R/W | 0x627B
Pr9.124 | PR15 acceleration time 100 d 0|6 |0 16bit | R/W | 0x627C
Pr9.125 | PR15 deceleration time 100 o] O|o o) 16bit | R/IW | 0x627D
Pr9.126 | PR15 pause time 0 (o} OO0 |0 16bit | R/W | 0x627E
Pr9.127 | PR15 special parameter 0 (o} O]0o6 |0 16bit | R/W | 0x627F
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[Class B] Status Parameters

Activ Valid mode Communication mode

Code Label Default . 485

ation P T Byte Op. Addr.
PrB.00 Software version I’ DSP~ / 5] O | O | O | 16hit R 0x0B00
PrB.01 Software versionZ CPLD™ / 5] O | O | O | 16hit R 0x0B01
PrB.02 Software version 3 Others™ / 5] O | O | O | 16hit R 0x0B02
PrB.03 Current alarm / o) O|0]| O 16bit R 0x0B03
PrB.04 Motor not rotating cause / o} O | O] O | 16bhit R 0x0B04
PrB.05 Driver operation status / o} O | O] O | 16bhit R 0x0B05
PrB.06 Motor speed Before filter” / 8 O | O] O | 16bhit R 0x0B06
PrB.07 Motor torque / o} O | O] O | 16bhit R 0x0B0O7
PrB.08 Motor current / d O | O | O | 16hit R 0x0B08
PrB.09 Motor speed After filter” / 0 O| O ]| O 16bit R 0x0B09
PrB.10 DC bus voltage / o) O | O] O | 16hit R 0x0BOA
PrB.11 Driver temperature / o) O | O] O | 16hit R 0x0B0OB
PrB.12 External analog 1 / o) O | O] O | 16hit R 0x0B0OC
PrB.13 External analog 2 / o) O | O] O | 16hit R 0x0BOD
PrB.14 External analog 3 / o) O | O] O | 16hit R 0x0OBOE
PrB.15 Motor overload rate / d O | O | O | 16hit R 0x0BOF
PrB.16 Vent overload rate / d O | O | O | 16hit R 0x0B10
PrB.17 Physical I/O input status / d O | O] O | 16hit R 0x0B11
PrB.18 Physical I/O output status / d O | O] O | 16hit R 0x0B12
. ) . 0x0B14
PrB.20 Command position (Command unit) / o) O | O | O | 32hit R 0XOB15
. ) / . 0x0B16
PrB.21 Motor position (Command unit) o) (0] - - | 32hbit R OxOB17
. - ) / . 0x0B18
PrB.22 Position deviation (Command unit) 6] O | O | O | 32hit R 0xOB19
. ) . 0x0B1A
PrB.23 Command position (Encoder unit) / 6] O | O | O | 32hit R OXOB1B
. ) / . 0x0B1C
PrB.24 Motor position (Encoder unit) 6] (e} - - | 32bit R OXOBLD
. - ) / . 0xOB1E
PrB.25 Position deviation (Encoder unit) o} O | O | O | 32hit R OXOBLF
. . / . 0x0B20
PrB.26 Rotational encoder position feedback o} (0] - - | 32bit R OXOB21
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3.2 Parameters description

3.2.1 [Class 0] Basic Settings

Label Model-following/Zero tracking control | Valid mode(s) n

Range 0-10000 Unit 0.1Hz Default 1

Byte length 16bit Attribute R/W 485 address 0x0001

Valid At stop

Model-following bandwidth, also known as model-following control (MFC), is used to control the
position loop to improve the responsiveness to commands, speed up positioning time and
reduce following error. The effect is obvious especially in low and medium mechanical stiffness.
Value Description
0 Disable model following/zero tracking control
1 Set bandwidth automatically
2~9 Reserved
Manually set control bandwidth. 30~100 recommended for belt
10~2000 C
application
Label Control Mode Settings Valid mode(s) P ‘ S ‘ T
Range 0~10 Unit o) Default 0
Byte length 16bit Attribute R/W 485 address 0x0003
Valid After restart
Description
value 1%t mode 2"% mode When 3, 4, 5, 6 combination hybrid mode, 15t
g Ou Position 3 and 2" mode can be chosen accordingly
1 Velocity 5 with control mode switching input (C-MODE).
> Torque 3 C-MODE: Invglld, select 15t mode.
3 Position Velocity C-MODE: Valid, selgct 2_St mode.
2 Position Torque Plgasg allow some time in between mode
- switching commands.
5 Velocity Tor_q_“e Please set Pr0.01 = 6 to switch to other
Position modes from PR mod, then set 2" mode
Pr0.22=1 using Pr0.22.
_ Velocity
6 PR internal Pr0.22=1 C-MODE is defaulted to Normally Open
ommand control
Torque
Pr0.22=2
7~10 Reserved
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Label Real time Auto Gain Adjusting Valid mode(s) P S T
Range 0x0~0xFF | Unit 0 Default Ox1
F
Byte length 16bit Attribute R/W 485 address 0x0005
Valid Immediate
Value Category Settings Application
Used to set motion setting mode, which can be selected according to the motion
characteristics or setting requirements. Generally, it is recommended to select
mode 1 with good generality when there is no special requirement, mode 2 when
rapid positioning is needed If mode 1 and mode 2 cannot meet the requirements,
please choose mode 0.
. Pr0.03 invalid. Gain value must be adjusted manually and
0:Manual .
Motion accordingly.
0x00 setting Pr0.03 valid. Quick_gain adjusting can be_ achiev_ed by '
mode 1-Standard ch_angmg PrO..03 stiffness v_alue_:. Galn' swﬂchmg is not used in
this mode, suitable for applications with requirements for
stability.
Pr0.03 valid. Quick gain adjusting can be achieved by
changing Pr0.03 stiffness value. This mode is suitable for
2:Positioning applications requiring quick positioning. Not recommended for
load mounted vertical to ground, or please compensate for the
load using Pr6.07
Used to select the load type, choose according to load-inertia ratio and
mechanical structure.
This mode prioritizes system responsiveness. Use this mode
0: Rigid when there is a relatively rigid structure with low load inertia.
structure Typical application including directly connected high-precision
gearbox, lead screw, gears, etc.
Load type — = - - -
0x0_0 setting Fo_r appll_catlons w!th higher load inertia (1_0 times or above),
1:High inertia gain settings take into account both machine stability and
' responsiveness. Not recommended to set stiffness above 15
for high load inertia.
) . This mode prioritizes system stability. Use this mode when
2: Flexible : o s . ) .
structure there_z is _Iow r_|g|d|ty structure with h|gh load inertia. Typical
applications included belts and chains.
0x_00 | reserved

The setting type combination is a hexadecimal standard, as follows:

Setting type combination Application type
0X000 Rigid structure + Manual
0X001 Rigid structure +Standard
0X002 Rigid structure +Positioning
0X010 High inertia + Manual
0X011 High inertia + Standard
0X012 High inertia + Positioning
0X020 Flexible structure + Manual
0X021 Flexible structure +Standard
0X022 Flexible structure +Positioning
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Label Real time auto stiffness adjusting Valid mode(s) # . U
Range 50 ~ 81 Unit 0 Default 70

Byte length 16bit Attribute R/W | 485 address 0x0007

Valid Immediate

Low —»Mechanical stiffness—» High

Low —» Servo gain — High

8180 F I I FFFFFI I 706968 I I FFF I 5150

Low — Responsiveness— High

Lower values ensure better system responsiveness and mechanical stiffness but machine
vibration might occur, please set accordingly. Recommend to set to around 70 with motor with
high inertia.

Label Inertia ratio Valid mode(s) P S T
Pr0.04 Range 0~20000 Unit % Default 250

Byte length 16bit Attribute R/W | 485 address 0x0009

Valid Immediate

| Pr0.04=( load inertia/motor rotational inertia)x100%

Set inertia ratio according to actual load inertia. When both are uniform, actual motor
velocity loop responsiveness and gain settings will be consistent. If inertia ratio is greater
than actual value, velocity loop gain settings will be higher and vice versa.

For motor with high inertia, Pr0.04 can be left unfilled but optimal setting of Pr0.04 could
improve system performance

Command pulse input selection ) “
Label Valid mode(s)
Range 0~1 Unit o) Default 0

Byte length 16bit Attribute | RIW 485 address 0x000B
Valid After restart

Value Description

5 00 _Pulse input low speed channel (200/500kHz pulse

input)
1 Pulse input high speed channel (4MHz pulse input)

Both channels cannot be used at the same time.

Command pulse polarity .
Label inversion Valid mode(s) -
Pr0.06 Range 0~1 Unit o) Default 0
Byte length 16bit Attribute | R/IW 485 address 0x000D
Valid After restart
Pr0.06 and Pr0.07 set command pulse input inversion and mode correspondingly.
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Label Command pulse input mode Valid mode(s) _ ‘
Range 0~3 Unit o) Default 3
Pr0.07 - -
Byte length 16bit Attribute R/W 485 address 0x000F
Valid After restart
Command pulse input
Command Consjrlgznd
Polarity P Command Pulse - . . .
. . input mode Positive signal Negative signal
inversion settings Mode
(P20te) (Pr0.07)
90phase t_tl,
0 difference A—F—\:—’_L g
or 2 phase pulse B Fk[ 1 m
2 MPhase A+ Phase 11 _‘j—:l_’_\_
B~ PR
5 00 CW pulse =
sequence :
1 - : t2 t2
CCW pulse 0B
sequence
A Pulse sequence N=="nlal -
0 30 B i
Directional symbol
90phase =
0 difference S SR
or 2 phase pulse B E_"—_‘Z i ,—‘ m . ’_I
2 " Phase A" Phase T 1 0T
B
1 CW pulse
3
sequence | -
1 - t2 12 i
CCW pulse 03
sequence
Pulse sequence
3 —
Directional symbol
Command pulse input signal max. frequency and min. duration needed
Max. Min. duration needed ¢
Command pulse input interface Frequency s”
tl t2 t3 t4 t5 t6
Bul Differential drive 500 kHz 2 1 1 1 1 1
ulse
200 kH 5 2.5 25 2.5 25 25
sequence gpehn colledctor z
interface 'gh speed 4Mhz 025 | 0125 | 0.125 | 0.125 | 0.125 | 0.125
differential drive
Pleaseset>0.1e s f or the duration between rising and f g
1 revolution with 2500 pulses 2-phase pulse input when Pr0.07=0 or 2, Pr0.08 = 10000;
1 revolution with 10000 pulses 1-phase pulse input when Pr0.07=1 or 3, Pr0.08 = 10000
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1st command pulse count per

T

Label . Valid mode(s) P S
revolution
Range 0-67100864 | Unit puLse | Default 10000
Byte length 32bit Attribute R/W 485 address H: 0x0010
L: 0x0011
Valid After restart

1st command frequency

Control will affected if value set is too low. Errlbl might occur if value < 500.
(1) Pr0.08 valid when | 0: Motor revolution = input pulse count /[Pr0.08 value]
(2) Pr0.08 invalid when = 0: Pr0.09 and Pr0.10 valid.

Label divider/multiplier numerator Valid mode(s) n

Range 1~2147483647 Unit 0 Default 1

Byte length 32bit Attrib R/W | 485 address H: 0x0012
ute L: 0x0013

Valid After restart

Valid when PrO0.

08 =0, please refer to description in Pr0.10.

1st command frequency

r1ex,y
Y = X * Pr0

Ir2ez

F3€Y,Z,W
W=Y/Z

.09/Pr0.10

(1)Driver command pulse input count : X
(2)Encoder pulse count after frequency divider/multiplier: Y
(3)Encoder pulse count per revolution: Z
(4)Motor revolution: W
2. CalculationE

Motor with 23-bit motorE Z= 223 = 8388608

Label divider/multiplier denominator Valid mode(s) “

Range 1~2147483647 Unit 0 Default 1

Byte length 32bit Attrib R/W | 485 address H: 0x0014
ute L: Ox0015

Valid After restart

1. Settingsk

Please keep the value of Pr0.09 and Pr0.10 to be smaller than 224 (16777216).

Performance cannot be guaranteed if frequency divider/multiplier ratio is set to extreme
values. Errlbl might occur if W < 500.

st imi
Label 1+ torque imit Valid mode(s) [N
Range 0~500 Unit % Default 350
Byte length 16bit Attribute | RIW 485 address 0x001B
Valid Immediate

1st torque limit is set according to ratio percentage of motor rated current. Do not exceed
max driver output current.

Please refer to Pr5.21 on how to set torque limit.
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Label

Excessive position deviation

Valid mode(s) “

Range 0~310 Unit 0.1rev | Default 30
Byte length 16bit Attribute R/W 485 address 0x001D
Valid Immediate

Please set threshold value for position deviation accordingly. Default factory setting = 30,
Er180 will be triggered if positive deviation is in excess of 3 revolutions.

Label Absolute encoder settings Valid mode(s) P S T
Range 0~15 Unit } Default 0
Byte length 16bit Attribute R/W 485 address 0x001F
Valid After restart
Val u Mo d e Description
4 Ou | Incremental Doesnét retain position data on po
Multiturn Retrain position data on power off. For applications with fixed travel

1 absolute linear | distance and no multiturn data overflow.

5 Multiturn Retrain position data on power off. Actual data feedback in between 0-

absolute rotary | (Pr6.63+1). Unlimited travel distance.

3 Single turn Used when travel distance is within 1 revolution of the encoder. Data

absolute overflow will trigger alarm.
Clear multiturn alarm and activate multiturn absolute function. Will switch to

5 multiturn mode once alarm cleared, if remains at 5 after 3s, please solve

. according to Er153.
Multi turn - — - - -
absolute Clear multlturq posmpn, reset multltu_rn alarm and activate multiturn .

9 absol_ute function. Will switch to multiturn mode once alarm clear.ed, if .
remains at 9 after 3s, please solve according to Er153. Please disable axis
before setting to 9 and home the axis before using.

Ot h e Do not wuse!
Label Regenerative resistance Valid mode(s) P S T
Range 25~500 Unit Ohm Default 100
Byte length 16bit Attribute | R/W 485 address 0x0021
Valid Immediate
To set resistance value of regenerative resistor
Pr0.16 and Pr0.17set value determine alarm threshold of Er120.
If set value > actual regenerative resistance, Er120 occurrence might be delayed.
Label Regenerative resistor power Valid mode(s) h
rating
Range 20~5000 Unit w Default 50
Byte length 16bit Attribute | RIW 485 address 0x0023
Valid Immediate

To set power rating of regenerative resistor. Please refer to table below

Drives Resistance (R ) Power rating(W)
ELD2-RS7005B 10 30
ELD2-RS7010B 10 50
ELD2-RS7015B 10 50
ELD2-RS70208B 10 100
ELD2-RS7030B 10 100/150
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ELD2-RS7040B 10 150/200
ELD2-RS7060B 10 150/200

Pr0.16 and Pr0.17 determines the threshold value of Er120. Please set accordingly or it
might trigger false alarm or damage to servo drive.

Note: If external regenerative resistor is used, please set according to its labeled power
rating.

3.2.2 [Class 1] Gain adjustments

Label 15t position loop gain Valid mode(s) g::
Range 0/530000 | Unit 0.1/s | Default 320

Byte length 16bit Attribute R/W | 485 address 0x0101

Valid Immediate

Higher position loop gain value improves the responsiveness of the servo driver and
lessens the positioning time.

Position | oop gain value shouldndét exceed
take in consideration velocity loop gain, if not it might cause vibration, mechanical noise
and overtravel.

As velocity loop gain is based on position loop gain, please set both values accordingly.
Recommended range: 1.20Pr1.00/Pri1.0101. 8

Label 1st velocity loop gain Valid mode(s) P S T
Range 1632767 | Unit 0.1Hz | Default 180

Byte length 16bit Attribute R/W | 485 address 0x0103

Valid Immediate

To determine the responsiveness of the velocity loop. If inertia ratio of Pr0.04 is uniform
with actual inertia ratio, velocity loop responsiveness = Pr1.01.

To increase position loop gain and improve responsiveness of the whole system, velocity
loop gain must be set at higher value. Please notice that if the velocity loop gain is too
high, it might cause vibration.

Label 1st Int_egral Time Constant of Valid mode(s) P S T
Velocity Loop

Range 15510000 | Unit 0.1ms | Default 310

Byte length 16bit Attribute R/W 485 address 0x0105

Valid Immediate

The lower the set value, the closer the lag error at stop to 0 but might cause vibration. If
the value set is overly large, overshoot, delay of positioning time duration and lowered
responsiveness might occur.

Set 10000 to deactivate Pr1.02.
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Label 15t velocity detection filter valid mode(s) g S T
Range 031 Unit 3 Default 15
Byte length 16bit Attribute R/W | 485 address 0x0107
Valid Immediate
This filter is a low pass filter. It blocks high frequencies which cause system instability from
velocity feedback data. The higher the set value, lower frequencies will be blocked and
velocity responsiveness will also be lowered. Pr1.03 needs to match velocity loop gain.
Please refer to the following table.
Value Velocity Detection Value Velocity Detection Filter
Filter Cut -off Cut-off Frequency(Hz)
Frequency(Hz)

0 2500 16 750

1 2250 17 700

2 2100 18 650

3 2000 19 600

4 1800 20 550

5 1600 21 500

6 1500 22 450

7 1400 23 400

8 1300 24 350

9 1200 25 300

10 1100 26 250

11 1000 27 200

12 950 28 175

13 900 29 150

14 850 30 125

0 150 800 31 100

Label 1%t Torque Filter Time Constant Valid mode(s) \ P S T
Range 02500 | Unit 0.01ms | Default 126
Byte length 16bit Attribute R/W 485 address 0x0109
Valid Immediate

To set torque command low-pass filter, add a filter delay time constant to torque command
and filter out the high frequencies in the command.

Often used to reduce or eliminate some noise or vibration during motor operation, but it
will reduce the responsiveness of current loop, resulting in undermining velocity loop and
position loop control. Pr1.04 needs to match velocity loop gain.

Recommended range: 1,000,000/ (2 TPri1.04)

For example: Velocity loop gain Pr1.01=180(0.1Hz) which is 18Hz. Time constant of
torque filter should be Pr1.010221(0.01ms
If mechanical vibration is due to servo driver, adjusting Pr1.04 might eliminate the

vibration. The smaller the value, the better the responsiveness but also subjected to
machine conditions. If the value is too large, it might lower the responsiveness of current
loop.

With higher Pr1.01 value settings and no resonance, reduce Pr1.04 value;

With lower Pr1.01 value settings, increase Pr1.04 value to lower motor noise.
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Label 2 Position Loop Gain Valid mode(s) n::
Range 0/530000 | Unit 0.1/s Default
Byte length 16bit Attribute R/W 485 address OxOlOB
Valid Immediate
Label 2d velocity loop gain Valid mode(s) P
Range 132767 | Unit 0.1Hz | Default 180
Byte length 16bit Attribute R/W 485 address 0x010D
Valid Immediate

nd i
Label \Zlek')';tietygﬁ';me Constant of Valid mode(s) [
Range 15510000 | Unit 0.1ms | Default 10000
Byte length 16bit Attribute R/W | 485 address 0x010F
Valid Immediate
Label 2d velocity detection filter Valid mode(s) P
Range 031 Unit 0 Default 15
Byte length 16bit Attribute R/W 485 address 0x0111
Valid Immediate
Label 2" Torque Filter Time Constant Valid mode(s) P
Range 0~2500 Unit 0.01ms | Default 126
Byte length 16bit Attribute R/W 485 address 0x0113
Valid Immediate

Position loop, velocity loop, velocity detection filter, torque command filter each have 2
pairs of gain or time constant (1stand 2nd).

Label Velocity feed forward gain Valid mode(s) “::
Range 0~1000 Unit 0.10% | Default
Byte length 16bit Attribute R/W 485 address Ox0115
Valid Immediate
Used for decreasing following error caused by low responsiveness of velocity loop. Might
cause overshoot or increase in noise if set value is too high.
Label Velocity feed forward filter time Valid mode(s) “
constant
Range 0~6400 Unit 0.01lms | Default
Byte length 16bit Attribute R/W 485 address Ox0117
Valid Immediate

Set velocity feed forward low pass filter to eliminate high or abnormal frequencies in
velocity feed forward command. Often used when position command with low resolution or
high electronic gear ration to smoothen velocity feed forward.

Position deviation under constant velocity can be lowered with higher velocity feed forward
gain. Please to refer to the equation below.

Reduce Prl.11 value to suppress velocity overshoot during deceleration; Increase Pr1.11
value to suppress noise or vibration due to long driver control cycle or position command
uneven pulse frequency.

<Application>

Set Pr1.11 = 50 0.5ms€ , improve feedforward effect by gradually increase Pr1.10. The
equation below can be used to determine the position deviation due to velocity
feedforward gain under constant velocity.

o Uint
Set velocity[——] 100 — Velocity feed foward gain[%)]

x
Pogition loop gain[Hz] 100

Position deviation[Uint]=
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Label Torque feed forward gain Valid mode(s) m:
Range 0~1000 Unit 0.1% Default 0

Byte length 16bit Attribute R/W 485 address 0x0119

Valid Immediate

Before using torque feed forward, please set correct inertia ratio Pr0.04. By increasing
torque feed forward gain, position deviation on constant acceleration/deceleration can be
reduced to close to 0. Under ideal condition and trapezoidal speed profile, position
deviation of the whole motion can be reduced to close to 0. In reality, perturbation torque
will always exist, hence position deviation can never be 0.

Label Torque feed forward filter time Valid mode(s) -:
constant

Range 0~6400 Unit 0.01lms | Default 0
Byte length 16hit Attribute R/W 485 address 0x011B
Valid Immediate

Low pass filter to eliminate abnormal or high frequencies in torque feed forward command.

Usually used when encoder has lower resolution or precision.

Noise reduces if torque feed forward filter time constant is set higher but position deviation

will increase at acceleration varied points.

<Application>

N Set Prl.13 = 50ms, please increase torque forward gain gradually to enable torque
feedforward.

N By increasing Pr1.13, noise will reduce but position deviation will become larger.

60



% Leadshine
User Manual V2.0 of ELD2-RS DC Servo

Label Position control gain switching Valid mode(s) -
mode

Range 010 Unit 0 Default 0

Byte length 16bit Attribute R/W 485 address 0x011F

Valid Immediate

In position control, set the conditions for gain switching to be valid.

Value Condition Gain switching condition
g Ou 1st gain fixed Fixed on using 15t gain(Pr1.00-Pr1.04)
1 2" gain fixed Fixed on using 2" gain (Pr1.05-Pr1.09)
- Gain switching input [© GAINE invalid: 1st gain.
5 Gain switching | - Gain switching input ' GAINE valid: 2" gain.
input valid *Default: 15t gain
Switch to 2" gain when set torque command absolute
3 High command value larger than (level + hysteresis)[%]
torque Switch to 15t gain when set torque command absolute
value smaller than (level + hysteresis)[%]
4-9 Reserved Reserved
Valid for position control. .
Switch to 2" gain if position command U 0
Pending position Switch to 1%t gain if positional command = 0 throughout
10 command the duration of delay time and absolute value of actual
+actual velocity velocity remains smaller than (level - hysteresis)
(r/min)

** Above level’ and ‘hysteresis’ are in correspondence to Prl.17 Position control gain
switching level and Prl.18 Hysteresis at position control switching.

Label Position control gain switching Valid mode(s)
level
Range 0~20000 Unit Mode Default 50
dependent
Byte length 16bit Attribute | RIW 485 address 0x0123
Valid Immediate

Set threshold value for gain switching to occur.
Unit is mode dependent.

Switching condition Unit
Position Encoder pulse count
Velocity RPM

Torque %

Please set level (i hysteresis
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Label Hyfster.e3|s at position control Valid mode(s) -
switching
Range 0~20000 Unit Mode Default 33
dependent
Byte length 16bit Attribute | R/W 485 address 0x0125
Valid Immediate

To eliminate the instability of gain switching. Used in combination with Pr1.17 using the
same unit.
If level< hysteresis, drive will set internally hysteresis = level.

Label Position control switching time Valid mode(s) g:l:
Range 0~10000 Unit 0.1ms | Default 33

Byte length 16bit Attribute R/W 485 address 0x0127

Valid Immediate

During position control, if 15t and 2" gain difference is too large, to ease torque changes
and vibration due to rapid changes in position loop gain, set suitable Pr1.19 value
For example: 1st (pr1.00) <-> 2nd (Pr1.05)

2nd (Pr1.05) -------- iy ;
E ' Position gain

1st (Pr1.00) . | switching time (msf—r
! "(Pr1.19) !

Result of ! !

switching ' '

Label Position command pulse filter time | Valid mode(s) _:l:
Range 0~200 Unit 0.01us | Default 8

Byte length 16bit Attribute R/W 485 address 0x0147

Valid After restart

To filter position setting pulse, getting rid of narrow pulse frequency with interference. Low-
speed pulse input unit: 0.05us; High-speed pulse input unit: 0.01us.

If set value is overly large, it will affect the receiving of high frequency command pulse and
wth high delay time.

Pr1.35 formulak

Ly oasgeae x A o~ o P .
&EI/EDVSCNOAEI—PSUWO(gnnnnnn(U

ExampleE Pr1.35=100, pulse frequency > 100KHz will be filtered;

Pr1.35 Filter frequency Pr1.35 Filter frequency
0 Nul | 100 100kHz(500KHz)
8 1. 25MHz (6. 125 80kHz(400KHz)
10 1 MHz5 MHz 160 6 2 kHb{ 3 KHZz)
20 500kHz (2. 200 50kHz(250KHz)
50 200kHz (1M
80 125kHz (62
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3.2.3 [Class 2] Vibration suppression

Label Adaptive filtering mode settings Valid mode(s) m:
Range 0~4 Unit o Default 0
Byte length 16bit Attribute | R/W 485 address 0x0201
Valid Immediate
Value Description
0 Adaptive filter: invalid Parameters related to 3™ notch filter remain
unchanged
Adaptive filter: 1 filter valid | 1 adaptive filter becomes valid. 3 notch filter
1 for once. related parameters updated accordingly. Pr2.00
switches automatically to 0 once updated.
Adaptive filter: 1 filter 1 adaptive filter becomes valid. 3" notch filter
2 remains valid related parameters will keep updating
accordingly.
34 Reserved -

Label 1st notch frequency Valid mode(s) [N S T
Range 50~4000 Unit Hz Default 4000

Byte length 16bit Attribute R/W 485 address 0x0203

Valid Immediate

Set center frequency of 1sttorque command notch filter.
Set Pr2.01 to 4000 to deactivate notch filter

Label 1st notch width Valid mode(s) P S T
Range 0~20 Unit 0 Default 4

Byte length 16bit Attribute R/W 485 address 0x0205

Valid Immediate

Set notch bandwidth for 15t resonant notch filter.

Under normal circumstances, please use factory default settings. If resonance is under control,
in combination with Pr2.01 and Pr2.03, Pr2.02 can be reduced to improve current loop
responsiveness which allows higher mechanical stiffness settings

Label 1st notch depth Valid mode(s) P \ S T
Range 0~99 Unit o) Default 0

Byte length 16bit Attribute R/W 485 address 0x0207

Valid Immediate

Set notch depth for 1st resonant notch filter.

Under normal circumstances, please use factory default settings. If resonance is under control,
in combination with Pr2.01 and Pr2.02, Pr2.03 can be reduced to improve current loop
responsiveness which allows higher mechanical stiffness settings
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Label 2" notch frequency Valid mode(s) P S \ T
Range 50~4000 Unit Hz Default 4000

Byte length 16bit Attribute | RIW 485 address 0x0209

Valid Immediate

Set center frequency of 2" torque command notch filter.
Set Pr2.04 to 4000 to deactivate notch filter

Label 2" notch width Valid mode(s) P S T
Range 0~20 Unit 5] Default 4

Byte length 16bit Attribute | RIW 485 address 0x020B

Valid Immediate

Set notch bandwidth for 2" resonant notch filter.

Under normal circumstances, please use factory default settings. If resonance is under control,
in combination with Pr2.04 and Pr2.06, Pr2.05 can be reduced to improve current loop
responsiveness which allows higher mechanical stiffness settings.

Label 2" notch depth Valid mode(s) P s | T
Range 0~99 Unit o) Default 0

Byte length 16bit Attribute | RIW 485 address 0x020D

Valid Immediate

Set notch depth for 15t resonant notch filter.

When Pr2.06 value is higher, notch depth becomes shallow, phase lag reduces. Under normal
circumstances, please use factory default settings. If resonance is under control, in
combination with Pr2.04 and Pr2.05, Pr2.06 can be reduced to improve current loop
responsiveness which allows higher mechanical stiffness settings.

Label 3" notch frequency Valid mode(s) P S T
Range 50~4000 Unit Hz Default 4000

Byte length 16bit Attribute | R/IW 485 address 0x020F

Valid Immediate

Set center frequency of 3 torque command notch filter.
Set Pr2.07 to 4000 to deactivate notch filter

Label 3" notch width Valid mode(s) N S T
Range 0~20 Unit 0 Default 4

Byte length 16bit Attribute | R/W 485 address 0x0211

Valid Immediate

Set notch depth for 3 resonant notch filter.

When Pr2.06 value is higher, notch depth becomes shallow, phase lag reduces. Under normal
circumstances, please use factory default settings. If resonance is under control, in
combination with Pr2.04 and Pr2.05, Pr2.06 can be reduced to improve current loop
responsiveness which allows higher mechanical stiffness settings.

Label 3 notch depth Valid mode(s) P S T
Range 0~99 Unit 0 Default 0

Byte length 16bit Attribute | R/W 485 address 0x0213

Valid Immediate

Set notch depth for 3 resonant notch filter.

When Pr2.06 value is higher, notch depth becomes shallow, phase lag reduces. Under normal
circumstances, please use factory default settings. If resonance is under control, in
combination with Pr2.04 and Pr2.05, Pr2.06 can be reduced to improve current loop
responsiveness which allows higher mechanical stiffness settings.
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Label 1st damping frequency Valid mode(s) _I:E
Range 0/10~2000 Unit 0.1Hz Default 0

Byte length 16bit Attribute R/W 485 address 0x021D
Valid Immediate
Set Pr2.16 to 0 to deactivate this parameter.

To suppress wobble at load end. Often used when wobble of flexible structure due to high
deceleration upon stopping. Especially effective for wobble with frequencies under 100Hz. Set
Pr2.15 to wobble frequency (wobble frequency can be determined using tracing function of
Motion Studio)

Label 2" damping frequency Valid mode(s) gl:l:
Range 0/10~2000 Unit 0.1Hz Default 0

Byte length 16bit Attribute R/W 485 address 0x0221

Valid Immediate

Set Pr2.16 to 0 to deactivate this parameter.

To suppress wobble at load end. Often used when wobble of flexible structure due to high
deceleration upon stopping. Especially effective for wobble with frequencies under 100Hz.
Set Pr2.16 to wobble frequency (wobble frequency can be determined using tracing function
of Motion Studio)

Label Position command smoothing filter | Valid mode(s) g:':

Range 0~32767 Unit 0.1ms Default 0
Byte length 16bit Attribute R/W 485 address 0x022D
Valid At stop

To set time constant of 1 time delay filter of position command.
To set time constant of 1 time delay filter, according to target velocity Vc square wave
command as show below.

Position
Velocity command Position command Filter
(RPM) before filter after filter switching
| time |
Ve F-—- —
VeX0.632 [ — T 7 Position command
i smoothing filter set
| time(ms)
VcX0.368 - —-H- _i. _/>T2.22_XQ.J-UI\_ )
T ]
> e Time

Usually applied when there is rather sharp acceleration which might cause motor overshoot or
undershoot. To smoothen command signal, reduces impact to machines and eliminate
vibration. If Pr2.22 is set too high, overall time will be lengthened.
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Label Position command FIR filter Valid mode(s) _:l:
Range 0~2500 Unit 0.1ms Default 0

Byte length 16bit Attribute R/W 485 address 0x022F

Valid At stop

As shown below, when target velocity Vc square wave command reaches Vc, it becomes

trapezoidal wave after filtering.

Position
Velocity command  Position command Filter
(RPM) | before filtering  after filtering switching
| time |
Ve Fo—- \ g
Position command
| FIR filter set
: time(ms)
)!/ Pr2.23 x 0.1ms
—) Nl Time

As shown below, when target velocity Vc trapezoidal command reaches Vc, it becomes S

wave after filtering.

Position
Velocity command Position command
(RPM) before filtering after filtering
Vc

N

X FRiiterset

time(ms)
Pr2.23 x 0.1ms

o

. Position command

—,\
)

\I J

<+

Usually applied when there is rather sharp acceleration which might cause motor overshoot or
undershoot. To smoothen command signal, reduces impact to machines and eliminate
vibration. If Pr2.23 is set too high, overall time will be lengthened.

Note: Please wait for command to stop and after filter idle time to modify Pr2.23.
Filter switching time = (Pr2.23 set value x 0.1ms + 0.25ms)

<+—» Time
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3.2.4 [Class 3] Velocity/Torque control

Label Velocity internal/external switching | Valid mode(s) E
Range 0~3 Unit 0 Default 1

Byte length 16bit Attribute R/W 485 address 0x0301

Valid Immediate

Connect to the r

ight DI to control internal command velocity settings.

Value Velocity settings
0 Analog - Velocity commandl” SPRE
g 1u Internal velocity settings 1t 4t speedl” Pr3.04/bPr3.07€
5 Internal velocity settings 1sti 3 speedl” Pr3.04/P3.06€ | Analog
velocity commandl” SPRE
3 Internal velocity settings 1sti 8" speedl” Pr3.00/bPr3.11€
Internal command
velocity 1 Internal command Internal command Velocity
Value F INTSPD velocity 2 velocity 3 command
1€ I INTSPD2€ I INTSPD3€E
OFF OFF 1% speed
ON OFF 2" speed
1 No eff
OFF ON 0 effect 3 speed
ON ON 4t speed
OFF OFF 1% speed
ON OFF 2" speed
2 OFF ON No effect 3 speed
ON ON Simulated
speed
Similar to Pr3.00=1 OFF 1sti 4% speed
OFF OFF ON 5t speed
3 ON OFF ON 6" speed
OFF ON ON 7t speed
ON ON ON 8t speed

COM

Velocity
command
[r/min]

Pr3.00=1/2

[INTSPD1] op

[mTSPD3]

[INTSPD2] o

Welocity
command

[rfmiin]

-

Pr3.00=3

Please change internal command velocity as per diagram below as unexpected axis
movement might occurs if 2 command velocities are changed at the same time.

[INTSPD1] gpen
[INTSPD2]
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-

Velocity command rotational

Label S : Valid mode(s)
direction selection
Range 0~1 Unit 3 Default 0
Byte length 16bit Attribute R/W | 485 address 0x0303
Valid Immediate

To set positive/negative direction of velocity command
Velocity settings MBIl CRl
Value f Analog or internal sign selectionl” VC- Velom"[y cqmmand
. SIGN direction
velocity€
€
| No effect Positive
4 Ou
J No effect Negative
1 No effect OFF Positive
No effect ON Negative
Label Velocity command input gain Valid mode(s) g:
Range 10~2000 | Unit (r/min)/v | Default 500
Byte length 16bit Attribute R/W 485 address 0x0305
Valid Immediate |

To set gain changes from voltage added onto analog velocity command (SPR) to motor
command velocity

Pr3.02 sets command input voltage and rotational speed slope.

Factory default:

Pr3.02=500(r/min)/V.

Hence 6V input: 3000 r/min

1. Do not supply more than £10V power for analog velocity command (SPR).

2. If Pr3.02 set value is too large, it might cause vibration.
Positive

Velocity |, ]

Default slope

-

e )
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Label Velocity command input inversion | Valid mode(s) m:
Range 0~1 Unit d Default 0

Byte length 16bit Attribute R/W 485 address 0x0307

Valid Immediate

To set voltage polarity of analog velocity command.
Only valid when Pr3.01 = 0. When Pr3.01 = 1, rotational direction is only related to VC-SIGN.

Value Motor rotational direction
g 0u Not 1 Positive voltage[ Y1 Positive direction
inversed |1 Negative voltage[ Y1 Negative direction
1 Inversed |1 Positive voltage[ Y\ Positive directionf
1 Negative voltage[ Y| Negative direction

If there is an external position sensor with different polarity from Pr3.03, motor might undergo
abnormal motion.

Label 1st speed of velocity setting Valid mode(s) _:
Range -10000~10000 | Unit r/min | Default 0

Byte length | 16bit Attribute R/W 485 address 0x0309

Valid Immediate

Label 2nd speed of velocity setting Valid mode(s) g:
Range -10000~10000 | Unit r/min | Default 0

Byte length | 16bit Attribute R/W 485 address 0x030B

Valid Immediate

Label 3rd speed of velocity setting Valid mode(s) _:
Range -10000~10000 | Unit r/min | Default 0

Byte length | 16bit Attribute R/W 485 address 0x030D

Valid Immediate

Label 4th speed of velocity setting Valid mode(s) _:
Range -10000~10000 | Unit r/min | Default 0

Byte length | 16bit Attribute R/W 485 address 0x030F

Valid Immediate

Label 5th speed of velocity setting Valid mode(s) _:
Range -10000~10000 | Unit r/min | Default 0

Byte length | 16bit Attribute R/W 485 address 0x0311

Valid Immediate

Label 6th speed of velocity setting Valid mode(s) _:
Range -10000~10000 | Unit r/min | Default 0

Byte length | 16bit Attribute R/W 485 address 0x0313

Valid Immediate

Label 7th speed of velocity setting Valid mode(s) E:
Range -10000~10000 | Unit r/min | Default

Byte length | 16bit Attribute R/W 485 address 0x0315

Valid Immediate

Label 8th speed of velocity setting Valid mode(s) _:
Range -10000~10000 | Unit rimin | Default 0

Byte length | 16bit Attribute R/W 485 address 0x0317

Valid Immediate

To set internal velocity command 15t -8t speed
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Label Acceleration time settings Valid mode(s) g:
Range Unit ms/ Default
0~10000 (1000rpm) 100
Byte length | 16bit Attribute R/W 485 address 0x0319
Valid Immediate
Label Deceleration time settings Valid mode(s) m:
Range N Unit ms/ Default
0~10000 (1000rpm) 100
Byte length | 16bit Attribute R/W 485 address 0x031B
Valid Immediate

Set max acceleration/deceleration for velocity command.

If target velocity = x [rpm], max acceleration = a [unit: rpm/ms], acceleration time =t [ms]
Pr3.12 = 1000/a

Pr3.13 = 1000/a

a=xlt

For example: If motor is to achieve 1500rpm in 30s, a=1500/30=50rpm/ms
Pr3.12 = 1000/a= 20. Hence when Pr3.12 = 20, motor can achieve 1500rpm in 30s.

Welocity #  Inifisl velocity After decelerafion
{rfmin} command time setting added
000 bo— - — - - I S,

{r'min)

-— |"'—"']

-
Fr3.12{ms) Fri.13(ms) | Me

Usually used when there is rapid acceleration or trapezoidal wave velocity command due
to many different internal speed segments under velocity control mode which causes
instable while motor in motion.

Under velocity control mode, 6083 and 6084 is limited by Pr3.12 and Pr3.13
correspondingly.
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Label Slgm0|d acceleration/deceleration Valid mode(s) H:
settings
Range 0~1000 Unit ms Default 0
Byte length | 16bit Attribute R/W 485 address 0x031D
Valid After restart
To set sigmoid acceleration and deceleration turning point in accordance to Pr3.12 and
Pr3.13.
Velocity Velocity
(RPM ts after
je—>| acceleration /
Target |———— — — — | | deceleration
velocity I I settings
Vc I |
| ta=Vd 1000 x Pr3.12 x 1Ims|
| td=Vd 1000 x Pr3.13 x 1ms|
je—>| | Ts = Pr3.14 x 1ms |
I | Usewhen ta/ 2>ts & td/ 2>ts ! I
S T Time
ta td
Label Zero s_peed clamp function Valid mode(s) H:
selection
Range 0~3 Unit 3 Default 0
Byte length 16bit Attribute R/W 485 address 0x031F
Valid Immediate
Value Zero speed clamp function
0 Invalid: zero speed clamp deactivated
1 Velocity command is forced to 0 when the zero speed clamp (ZEROSPD) input
signal is valid.
2 Velocity command is forced to 0 when actual velocity is lower than Pr3.16.
3 Includes conditions from 1 and 2
Label Zero speed clamp level Valid mode(s) EI:
Range 10~2000 Unit r/min Default 30
Byte length 16bit Attribute | R/IW 485 address 0x0321
Valid Immediate

Valid when Pr3.15 = 2/3, velocity command is forced to 0 when actual velocity is lower than
Pr3.16 and after static time set in Pr3.23.

Label Torque internal/external switching | Valid mode(s) |
Range 0~3 Unit Default 0
Byte length 16bit Attribute | R/IW 485 address 0x0323
Valid Immediate
Value Torque command input Velocity limit input
g Ou Analog input 3(Al 3) Pr3.21 set value
1 Analog input 3(Al 3) Analog input 1(Al 1)
2 Pr3.22 set value Pr3.21 set value
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Label Torque command direction selection | Valid mode(s) |
Range 0~1 Unit 3 Default 0
Byte length 16bit Attribute R/W | 485 address 0x0325
Valid Immediate
To set torque command positive/negative direction
Value Direction settings
TC-SIGN ON/OFF has no effect on torque direction
g 0u Torque command inputy Positive[ Y Positive direction)
1 Negative[ Y Negative direction
Use TC-SIGN ON/OFF status for torque direction
1 OFF: Positive direction ON: Negative direction
Label Torque command input gain Valid mode(s) |
Range 10~100 Unit 0.1V/100% | Default 30
Byte length | 16bit Attribute R/W 485 address 0x0327
Valid Immediate

command (%)

To set gain changes from voltage added onto analog torque command (TRQR) to torque

torque.

-Unit: I 0.1V/100%€ 1
-Set input voltage required for rated output

-Default = 301 which is 3V/100%

Factory default

300{%)

Negative

2 4 6 810V

ommand input
voltage

Label Torque command input inversion Valid mode(s) |
Range 0~1 Unit 5) Default 0

Byte length 16bit Attribute R/W 485 address 0x0329

Valid Immediate

To set voltage polarity of analog torque command.
Only valid when Pr3.18 = 0.

Value Motor torque direction
g 0u Not 1 Positive voltage [ Y 1 Positive directionf
inversed |1 Negative voltage[ Y\ Negative directionf
1 Inversed |1 Positive voltage[ Y1 Positive direction|
1 Negative voltage[ Y\ Negative directionf
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Label Velocity limit in torque mode Valid mode(s) |
Range 0~10000 Unit r/min Default 0

Byte length 16bit Attribute | RIW 485 address 0x032B

Valid Immediate

To set velocity limit in torgue control mode. Only valid when Pr3.17 =0/ 2.

Label Torgue command Valid mode(s) |

Range 0~300 Unit % Default 0

Byte length 16bit Attribute R/W 485 address 0x032D

Valid Immediate

To set torque limit in torque control mode. Only valid when Pr3.17 = 2.

Please refer to Pr3.17.

Label Zero speed delay time in velocity Valid mode(s)
mode

Range 0~2000 Unit ms Default 0

Byte length 16bit Attribute | RIW 485 address 0x032F

Valid Immediate

.
-
-

To set the time interval between axis reaches zero speed level and the moment it totally stops.
Used when axis crawls under velocity mode. Set 0 to deactivate this parameter.

Only valid when Pr3.17 =1/0.

Label Maximum motor rotational speed Valid mode(s) P S T
Range 0~10000 Unit r/min Default 0
Byte length 16bit Attribute R/W 485 address 0x0331
Valid Immediate
To set maximum motor rotational speed but not higher than motor rated speed
If Pr3.24 = 0, maximum motor rotational speed = max. speed in motor parameter.
Label Analog 1 clamping voltage Valid mode(s) |
- Range 0~20000 Unit mv Default 0
r3.29 Byte length 16bit Attribute R/W | 485 address 0x033B
Valid Immediate
Only valid when Pr3.17 = 1.
When Pr3.17=1, velocity is set to 0 if analog 1 voltage is below Pr3.29 set value.
Label Analog 3 clamping voltage Valid mode(s) |
Range 0~20000 Unit mv Default 0
IR Byte length 16bit Attribute R/W 485 address 0x033D
Valid Immediate

When Pr3.17=1/ 0, velocity is set to 0 if analog 1 voltage is below Pr3.30 set value.
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3.2.5 [Class 4]I/0 Monitoring Settings

Label Input selection DI3 Valid mode(s) P S T
Range 0x00~0XEE Unit 3 Default 0x2

Pr4.00

Byte length | 16bit Attribute | RIW 485 address 0x0401

Valid Immediate

Please refer to the table below to set DI signals and table on the right for corresponding pin and parameters

Value
Signal Sl NO NC
Invalid o) 0 - CN1&2
Positive limit switch POT 1 81 pINy | nPut | Parameters

Negative limit switch NOT 2 82 6/20 DI3 Pr4.00

Servo enabled SRV-ON 3 83 7/21 Dl4 Pra4.01

Clear alarm A-CLR 4 - 8/22 DI5 Pr4.02

Control mode switching C-MODE 5 85 9/23 DI6 Pr4.03
Gain switching GAIN 6 86

Clear deviation count CL 7 -
Command pulse prohibited INH 8 88
Torque limit switching TL-SEL 9 89
Command frequency DIV1 C 8C
divider/multiplier switching
Internal command velocity 1 INTSPD1 E 8E
Internal command velocity 2 INTSPD2 F 8F
Internal command velocity 3 INTSPD3 10 90
Zero speed clamp ZEROSPD 11 91
Velocity command sign VC-SIGN 12 92
Torgue command sign TC-SIGN 13 93
Forced alarm E-STOP 14 94
Pl ease dondt set anything other than |isted

Normally open (NO) : Valid when input = ON
Normally close (NC): Valid when input = OFF
Er210 might occur if same function is allocated to different channels at the same time

Servo enabled SRV-ON"™ has to be allocated to enabled servo drive.
Inputs related to Pr-mode:

. Value
Signal Symbol NO NG
Trigger command CTRG 20 AO
Home HOME 21 Al
Forced stop STP 22 A2
. Value
Signal Symbol NO NG
Positive JOG PJOG 23 A3
Negative JOG NJOG 24 A4
Positive limit PL 25 A5
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Negative limit NL 26 A6

Origin ORG 27 A7
Path address 0 ADDO 28 A8
Path address 1 ADD1 29 A9
Path address 2 ADD2 2A AA
Path address 3 ADD3 2B AB

Note: CTRG, HOME are edge triggered, please make sure electronic bits last 1ms or above.

Label Input selection DI4 Valid mode(s) P S T
Range 0Ox0~0XFF Unit 3 Default ox1
Byte length | 16bit Attribute | R/W 485 address 0x0403
Valid Immediate
Label Input selection DI5 Valid mode(s) P S \ T
Range 0x0~0xFF Unit 0 Default 0x0
Byte length | 16bit Attribute | R/W 485 address 0x0405
Valid Immediate
Label Input selection DI6 Valid mode(s) P S T
Range 0x0~0OxFF Unit 0 Default 0x6
Byte length | 16bit Attribute | RIW 485 address 0x0407
Valid Immediate
DI4~Dl6allocation is the same as DI1. Please refer to Pr4.00.
Label Output selection DO1 Valid mode(s) P S T
Range 0Ox0~0XFF Unit 3 Default 0x3
Byte length 16bit Attribute | RIW 485 address 0x0415
Valid Immediate
Please allocate DO as per table below. ALARM logic is the opposite of others
N OVaIueN C Signal Symbol
00 80 Invalid o)
01 81 Alarm ALARM
02 82 Servo-Ready SRDY
03 83 External brake released BRK-OFF
04 84 Positioning completed INP
05 85 At-speed AT-SPPED
06 86 Torgue limit signal TLC
07 87 Zero speed clamp detection ZSP
08 88 Velocity coincidence V-COIN
12 92 Servo Status SRV-ST
15 95 Positive limit valid POT-OUT
16 96 Negative limit valid NOT-OUT
0B 8B Position command ON/OFF P-CMD
OF 8F Velocity command ON/OFF V-CMD
0D 8D Velocity limit signal V-LIMIT
14 94 Position comparison CMP-OUT
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Same signal can be assigned to multiple different outputs.

Normally open(NO) Active low

Normally close(NC) Active high

Err212 might occur if output is allocated to signals other than listed in the table above.

Outputs related to PR-mode

i Value

Signal Symbol NO NC
Command completed CMD-OK 20 A0
Path completed PR-OK 21 Al
Homing done HOME-OK 22 A2

Note: CMD-OK indicates PR command is sent by axis might not yet be in position. PR-OK
indicates axis is in place.

Label Output selection DO2 Valid mode(s) P S T
Range 0x0~0xFF Unit d Default 0x2
Byte length 16bit Attribute | R/W 485 address 0x0417

Valid Immediate

Label Output selection DO3 Valid mode(s) [l S T
Range 0x0~0xFF Unit ) Default 0x1
Byte length 16bit Attribute | RIW 485 address 0x0419

Valid Immediate

DO2/D03 is allocated by the same method as per DOL1. Please refer to Pr4.10.

Label Analog input 1(Al-1) Zero drift settings | Valid mode(s)
Range -1860~1860 | Unit 5.37mv | Default 0

Byte length 16bit Attribute R/W 485 address 0x042D
Valid Immediate

To set zero drift compensation value on analog input 1 voltage for zero drift correction.
Label Analog input 1(Al-1) filter Valid mode(s)
Range 0~6400 Unit 0.01ms | Default 0

Byte length 16bit Attribute R/W 485 address 0x042F

Valid Immediate

To set a delay filter time coefficient for Al1 input voltage. When filter time takes effect, input
voltage will be smoothen.

Label ,:gtiiilr(])é;smput 1(Al-1) overvoltage Valid mode(s)
Range 0~100 Unit 0.1v Default 0

Byte length 16bit Attribute R/W 485 address 0x0431

Valid Immediate

Pr4.24 is invalid when set to 0. Er270 might occur when the input voltage of All is higher than
the voltage after zero drift correction.
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Label Positioning complete range Valid mode(s) m |
Range 0} Unit .. | Default

10000 Pr5.21 set unit 20
Byte length 16bit Attribute | RIW 485 address 0x043F
Valid Immediate

To set position deviation range of INP1 positioning completed output signal. INP1 output
signal will be valid once position is complete within the range of deviation set.
Default unit: 0.00001rev. Can be set on Pr5.21 as command unit (pulse) or encoder unit

(pulse)

Label Positioning complete output setting Valid mode(s) g |
Range 0~4 Unit 0 Default 1
Byte length 16bit Attribute R/W 485 address 0x0441
Valid Immediate
To set conditions for INP1 output signal to be valid
Value Positioning completed signal
0 Signal valid when the position deviation is smaller than Pr4.31
1 Signal valid when there is no position command and position deviation is
smaller than Pr4.31
2 Signal valid when there is no position command, zero-speed clamp
detection (ZSP) signal is ON and the positional deviation is smaller than
Pr4.31
3 Signal valid when there is no position command and position deviation is
smaller than Pr4.31. Signal ON when within the time set in Pr4.33 otherwise
OFF.
4 When there is no command, position detection starts after the delay time set
in Pr4.33.
Signal valid when there is no position command and positional deviation is
smaller than Pr4.31.
Label INP positioning delay time Valid mode(s) m |
Range 0~15000 Unit 1ms Default 0
Byte length 16bit Attribute R/W 485 address 0x0443
Valid Immediate
Valid when Pr4.32 = 3.
Set value Positioning completed signal
0 Indefinite delay time, signal ON until next position command

OFF within the time set; ON after time set. Switch OFF after receiving next

1-15000 .
position command.

77



% Leadshine

User Manual V2.0 of ELD2-RS DC Servo

Label Zero speed Valid mode(s) W& S
Range 1~2000 Unit r/min Default 50

Byte length 16bit Attribute R/W 485 address 0x0445
Valid Immediate

To set threshold value for zero speed clamp detection.
Zero speed clamp detection (ZSP) output signal valid when motor speed goes under the value
set in Pr4.34

.

Positive
direction

Speed
(RPM)

(Pr4.34+5) r/min ~|

- Disregard the direction of rotation,
valid for both directions.

- Hysteresis of 5RPM. Please refer
to diagram on the right side.

(Pr4.34-5) r/min

Negative
direction

ZSP ON

Label Velocity coincidence range Valid mode(s)
Range 10~2000 Unit r/min Default 50

Byte length 16bit Attribute R/W 485 address 0x0447

Valid Immediate

If the difference between velocity command and motor actual speed is below Pr4.35, Velocity
coincidence (V-COIN) output signal valid.

Due to 10RPM hysteresis:
Velocity coincidence output OFF -> ON timing (Pr4.35 -10) r/min
Velocity coincidence output ON -> OFF timing (Pr4.35 +10) r/min

Position command after
accelerationtime

Velocity cher:?:;r{ q settings added Pr4.35
(RPM) Velocity coincidence
''''''''''''' I_ ‘_7 range

Motor
Pr4.35 speed
Velocity
coincidence Pr4.35
range Velocity
: coincidence range
Velocity ON ON
coincidence |
V-COIN OFF OFF
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Label Reached velocity Valid mode(s)
Range 10~2000 Unit r/min Default 1000
Byte length 16bit Attribute R/W 485 address 0x0449
Valid Immediate
When motor velocity > Pr4.36, AT-speed output signal is valid.
Detection using 10RPM hysteresis.
Velocity
[r/min] Motor Velocity
Pr4.36+10 F---- /
Pr4.36-10 | - <=~ - C R EEEEEE v
-(P14.36-10) |----- T ELEEEEES R R EEEEEEERES e Time
«(Prd.36+10) ---—- T A '
et | OFF | ON lore] ON |
{AT-SPEED)
Label Holding brake deactivation delay time | Valid mode(s)
Range 0~3000 Unit ims Default 150
Byte length | 16bit Attribute R/W 485 address 0x044B
Valid Immediate
To set delay time for holding brake to be activated after motor power off to prevent axis from
sliding.
When Pr5.06 = 0, SRV-ON signal is off, holding brake is activated (delay time is determined
by Pr4.39 or Pr6.14). Motor powered-off once delay time set in Pr4.37 is due.
Label Holding brake activation delay time | Valid mode(s) [z s T |
Range 0~3000 Unit ims Default 0
Byte length 16bit Attribute | RIW 485 address 0x044D
Valid Immediate
To set delay time for holding brake to be
wi || remain at current position and input
brake to be fully released before motor i
: ON :
SRV_ON _OFF] off
5 Brake released .
: (BRK_ON) : : _
Brake *4
BRK_ OFF _ON |+ § R
off ;
Motor Power : ; g —
2»—-4— Released ’2»—4—
Actual holding  graked Braked
brake status g :
Motor :
Velocity —

79



% Leadshine
User Manual V2.0 of ELD2-RS DC Servo

*1: Delay time set in Pr4.38

*2: Delay time from the moment BRK_OFF signal is given until actual holding brake is
released or BRK_ON signal is given until actual holding brake is activated. It is dependent
on the holding brake of the motor.

*3: Deceleration time is determined by Pr6.14 or if motor speed goes below Pr4.39,
whichever comes first. BRK_OFF given after deceleration time.

*4: Pr4.37 set time value.

Delay time from the moment SRV_ON is given until BRK_OFF switch to BRK_ON, is less

than 500ms.
Label Emergency stop function Valid mode(s) P S T
Range 0~1 Unit 3 Default 0
Byte length 16bit Attribute R/W 485 address 0x0457
Valid Immediate
Value Description.
5 00 Emergency stop is valid, servo driver will be forced to STOP and Err570
occurs.
Emergency stop is invalid, servo driver will not be forced to STOP. Servo
1 can be enabled once E-STOP signal is cleared.
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Label 2" pulse count per revolution Valid mode(s) _:l:
Range 0-67108864 | Unit puLse | Default 10000
Byte length 32bit Attribute R/W 485 address H: 0x0500
L: 0x0501
Valid After restart

Switch between Pr0.08 and Pr5.00 with DI signal DIV1.
When switch to Pr5.00:

"~ 17 Pr5.00 valid when i 0:
Motor revolution = Input pulse count / [Pr5.00 set value]

27 Pr5.00in

valid when = 0:

Actual position pulse count is according to Pr5.01 and Pr5.02.
Switching with DIV1 signal only valid when servo drive is re-enabled.

2" Command frequency Valid mode(s)
Label . .
divider/multiplier numerator
Range 1~1073741824 | Unit i Default 1
Byte length 32bit Attribute | R/ | 485 address H: 0x0502
w L: 0x0503
Valid After restart
To set command pulse input frequency division and multiplication numerator
2"d Command frequency Valid mode(s)
Label L o .
divider/multiplier denominator
Range 1~1073741824 Unit i Default 1
Byte length 32bit Attribute | R/ | 485 address H: 0x0504
W L: Ox0505
Valid After restart

To set command pulse input frequency division and multiplication denominator. Please refer
to Pr0.09 and Pr0.10. Switch using DIV1 signal.

Label Driver prohibition input settings Valid mode(s) P S T
Range 0/1/2 Unit I Default 0
Byte length 16bit Attribute | RIW 485 address 0x0509
Valid Immediate
To set driver prohibition input (POT/NOT)
Value Description
0 POT A Positive direction drive prohibited
NOT A Negative direction drive prohibited

1 POT and NOT invalid

2 Any single sided input from POT or NOT might cause Er260
Label Servo-off mode Valid mode(s) P S T
Range 0~1 Unit i Default 0
Byte length 16bit Attribute | RIW 485 address 0x050D
Valid Immediate
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To set servo driver disable mode and status.

Set value Explanation
0 Driver disables after velocity reaching value set in Pr4.39
1 Driver disables immediately, axis in free stopping mode
Label Servo braking torque setting Valid mode(s) _
Range 0~500 Unit % Default
Byte length 16bit Attribute R/W 485 address 0x0517
Valid Immediate

To set torque limit for servo braking mode.

If Pr5.11 = 0, use torque limit as under normal situation.
Please note that if Pr5.11 set value is too low, emergency stop will take longer.

Label Overload level setting Valid mode(s) _
Range 0~115 Unit % Default

Byte length 16bit Attribute R/W 485 address Ox0519

Valid Immediate

¥ When set to 0, overload level = 100%.

¥ Set to 0 under regular usage. Lowering overload level will cause motor to overload in

shorter time.

¥ Erl100 occurs when driver output current higher than motor rated current (overload)
Er101 occurs when driver output current lower than motor rated current

Label Overspeed level settings Valid mode(s) _
Range 0~10000 Unit r/min Default

Byte length 16bit Attribute R/W 485 address OxOSlB

Valid Immediate

If motor speed exceeds Pr5.13, Er1A0 might occur.

When Pr5.13 = 0, overspeed level = max. motor speed x 1.2
Label 1/O digital filter Valid mode(s) ¥ S T
Range 0~255 Unit 0.1ms Default 0
Byte length 16bit Attribute | RIW 485 address 0x051F
Valid After restart
Digital filtering of 1 /O input. Overly | ar q
Label Counter clearing input mode Valid mode(s) _::
Range 0~4 Unit i Default 3
Byte length 16hit Attribute | R/IW 485 address 0x0523
Valid Immediate
To set the clearing conditions for deviation counter clearing input signal.
Value Condition
0/2/4 Invalid
1 Always clear
3 Clear only once (Rising edge trigger)
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Label Position unit settings Valid mode(s) _:':
Range 0~2 Unit i Default 1

Byte length 16bit Attribute | RIW 485 address 0x0529

Valid Immediate

Set unit for position related parameters

Value Unit
0 Encoder unit
1 Command unit
2 0.0001rev

Command unit: Pulse from host (Affected by electronic gear ratio)
Encoder unit: Pulse from encoder (Related to encoder resolution)
Pr5.20 can only be modified when axis is disabled as it will clear position data

Label Torque limit selection Valid mode(s) P S T
Range 0~6 Unit 3 Default 0
Byte length 16bit Attribute | R/IW 485 address 0x052B
Valid Immediate
Value Limit
g Ou 1st torque limit Pr0.13
1 2" torque limitPr5.22
5 TL-SEL OFF Pr0.13
TL-SEL ON Pr5.22
3~4 Reserved
5 Pro . 1 Jositive torque limit
Pr5 . 2 NegHtive torque limit
Label 2" torque limit Valid mode(s) W& S T
Range 0~500 Unit % Default 300
Byte length 16bit Attribute | R/IW 485 address 0x052D
Valid Immediate

Pr5.22 is limited by max. torque set in motor parameter.

Label Positive torque warning threshold Valid mode(s) P S T
Range 0~300 Unit % Default 0

Byte length 16bit Attribute | R/W 485 address 0x052F

Valid Immediate

Default = 0, which is 95%. Other values only valid when
If actual torgue higher than threshold, TLC torgue limit signal will be valid.

Pr5.21 = 5.

Label Negative torque warning threshold Valid mode(s) P S T
Range 0~300 Unit % Default 0

Byte length 16bit Attribute R/W 485 address 0x0531

Valid Immediate

Default = 0, which is 95%. Other values only valid when Pr5.21 = 5.
If actual torgue higher than threshold, TLC torque limit signal will be valid.
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Label RS485 communication mode Valid mode(s) _
Range 0~255 Unit i Default
Byte length 16bit Attribute R/W 485 address 0x053B
Valid After restart
Value Bit Checksum Stop
0 8 Even 2
1 8 Odd 2
2 8 Even 1
3 8 Odd 1
4 8 Null 1
0 50 8 Null 2
Label RS485 communication Baud rate Valid mode(s) _
Range 0~15 Unit i Default
Byte length 16bit Attribute R/W 485 address Ox053D
Valid After restart
Value Baud rate Value Baud rate
0 2400bps 0 40 38400bps
1 4800bps 5 57600bps
2 9600bps 6 115200bps
3 19200bps
Baud rate tolerance: 2400° 38400bpsa 0.5%, 57600° 115200bpsa 2%

Label RS485 axis address Valid mode(s) _
Range 0~127 Unit i Default

Byte length 16bit Attribute R/W 485 address Ox053F

Valid After restart

When controller is connected to multiple axis and controller needs to identify the axis,
Pr5.31 can be used to set the axis ID/address.
Please set to a max of 31 if the communication is between RS232 and RS485

Label Max. command pulse input frequency | Valid mode(s)

Range 0~8000 Unit kHz Default 4100
Byte length 16bit Attribute R/W 485 address 0x0541
Valid Immediate

Please set the max. frequency required for command pulse input. Er1B0O will occur, if
command pulse input frequency exceeds Pr5.32.
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3.2.7 [Class 6] Other settings

Label Encoder zero position compensation | Valid mode(s) & S \ T \
Range 0~360 Unit Electrical Default 0
angel
Byte length 16bit Attribute R/W 485 address 0x0603
Valid Power-off

Zero position compensation for encoder zero drift to avoid abnormality due to zero drift.

Label JOG trial run torque command Valid mode(s) |
Range 0~350 Unit % Default 350

Byte length 16bit Attribute R/W 485 address 0x0607

Valid Immediate

To set torque for JOG trial run command.

Label JOG trial run velocity command Valid mode(s) [N S T
Range 0~10000 Unit r/min Default 30

Byte length 16bit Attribute R/W 485 address 0x0609

Valid Immediate

To set velocity for JOG trial run command.

Label Position 3" gain valid time Valid mode(s) E::
Range 0~10000 Unit 0.1ms | Default 0

Byte length | 16bit Attribute R/W 485 address 0x060B

Valid Immediate

To set time for 3" gain to be valid

Only available in position mode

When not in use, set Pr6.05=0, Pr6.06=100

Label Position 3" gain scale factor Valid mode(s) m::
Range 50~1000 Unit 100% | Default 100

Byte length | 16bit Attribute R/W 485 address 0x060D

Valid Immediate
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Set up the 3 gain by multiplying factor of the 1st gain

Position command velocity

(RPM)
Effective time
- Pr6.05 x 0.1ms;
—————!
|
nd o0 rd A st I
27 gain 37 gain 17 gain |

Pr1.05~Pr1.09 Pr1.00~Pr1.04/
I

Position loop gain = Pr1.00 x Pr6.06/100
Velocity loop gain = Pr1.01 x Pr6.06/100
Velocity loop integral time constant” Velocity detection filter
Torque filter time constant still uses 1% gain

Above diagram is illustrated using Pr1.15 = 7.
3rd gain= 1st gain * Pr6.06/100

Only effective under position control mode. 34gai n val i d wh e n"gain\&alued
in Pr6.06. When 2" gain switches to 1t gain, it will go through 39, switching time is set in
Prl1.19.

Label Torque command additional value Valid mode(s)
0

Range -100~100 Unit % Default
Byte length 16bit Attribute R/W 485 address 0x060F
Valid Immediate

To set torque forward feed additional value of vertical axis.

Applicable for loaded vertical axis, compensate constant torque.

Application: When load move along vertical axis, pick any point from the whole motion and
stop the load at that particular point with motor enabled but not rotating. Record output
torque value from d04, use that value as torque command additional value (compensation
value)

Label Positive dirgction torque Valid mode(s) N& S T
compensation value

Range -100~100 Unit % Default 0

Byte length 16bit Attribute R/W 485 address 0x0611

Valid Immediate

Label Negative di_rection torque Valid mode(s) NE S T
compensation value

Range -100~100 Unit % Default 0

Byte length 16bit Attribute R/W 485 address 0x0613

Valid Immediate

To reduce the effect of mechanical friction in the movement(s) of the axis. Compensation
values can be set according to needs for both rotational directions.

Applications:

1. When motor is at constant speed, d04 will deliver torque values.
Torque value in positive direction = T1;

Torque value in negative direction = T2
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Pr6.08/Pr6.00 = Ty=| T 1= T2|
g

Positive/Negative compensation corresponds to actual position feedback.
Positive torque compensation value = +(Pr6.08=+Ty)

Negative torque compensation value = -(Pr6.08=+Ty)

Pr6.08 =x, Pr6.09=y; friction compensation value = |x-y|/2

Label Current response settings Valid mode(s) _

Range 50~100 Unit % Default
Byte length 16bit Attribute R/W 485 address Ox0617
Valid Immediate

To set driver current loop related effective value ratio.

Label Max. time to stop after disabling Valid mode(s) _

Range 0~1000 Unit ms Default
Byte length 16bit Attribute R/W 485 address Ox061D
Valid Immediate

To set the max. time allowed for the axis to stop on emergency stop or normal axis disabling.
After disabling axis, if motor speed is still higher than Pr4.39 but the time set in Pr6.14 is
reached, BRK_ON given and holding brake activated.

BRK_ON given time is determined by Pr6.14 or when motor speed goes below Pr4.39,
whichever comes first.

Applications:

1. After disabling axis, if motor speed is still higher than Pr4.39 but the time set in Pr6.14 is
reached, BRK_ON given and holding brake activated.

2. After disabling axis, if motor speed is already lower than Pr4.39 but the time set in Pr6.14
is not yet reached, BRK_ON given and holding brake activated.

Dynamic brake will be provide the braking function if the function is activated for motors
without holding brake.

Label Trial run distance Valid mode(s) “::

Range 0~1200 Unit 0.1rev | Default
Byte length 16bit Attribute R/W 485 address 0x0629
Valid Immediate

JOG (Position control) : Distance travel of each motion.

Label Trial run waiting time Valid mode(s) m::

Range 0~10000 Unit ms Default
Byte length 16bit Attribute R/W 485 address 0x06ZB
Valid Immediate

JOG (Position control) : Waiting time interval after each motion cycle

Label No. of trial run cycles Valid mode(s) “:l:

Range 0~10000 Unit i Default
Byte length 16bit Attribute R/W 485 address 0x062D
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valid | Immediate | \

JOG (Position control) : No. of cycles
When Pr6.22, trial run goes into endless cycles.

Label Trial run acceleration Valid mode(s) m:
Range 0~10000 Unit ms Default 200

Byte length 16bit Attribute R/W 485 address 0x0633

Valid Immediate

To set the acceleration/deceleration time for JOG command between 0 rpm to 1000 rpm

Label Shaft lock current raising time Valid mode(s) m:

Range 0~32767 Unit % Default 0
Byte length | 16bit Attribute R/W 485 address 0x0639
Valid Immediate

Label Shaft lock duration time Valid mode(s) g:

Range 0~32767 Unit £s Default 0
Byte length | 16bit Attribute R/W 485 address 0x063B
Valid Immediate
Blocked rotor alarm torque Valid mode(s) n:
Label
threshold
Range 0~300 Unit % Default 300
Byte length | 16bit Attribute R/W 485 address 0x0671
Valid Immediate

To set the torque threshold of blocked rotor to trigger alarm. (Alarm triggered if torque
output% larger than threshold value & under 10rpm)
If Pr6.56 = 0, blocked rotor alarm deactivated.

I f motor speed is 10rpm or above, Er 102 w
Label Blocked rotor alarm delay time Valid mode(s)

Range 1~10000 Unit ms Default 400

Byte length | 16bit Attribute R/W 485 address 0x0673

Valid Immediate

To set delay time for blocked rotor alarm. Err102 wond be triggered if time doesnd exceed
set time in Pr6.57.

Blocked rotor alarm is activated by default, alarm torque threshold = 300%, delay time =
400ms; speed threshold = 10rpm;
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4

300,

ATorqué %

Torque during blocked

normal operation

70

Torque during

4

Normal speed |

Diagram shows
blocked rotor with
speed under 10rpm

3000/ min
If the rotor is
P helon taom blocked but with
10/ min speed over 10rpm,

| Alarm

| Pré.57(my

R EE—

Er102 alarm 1

Label Absolute multiturn data upper limit Valid mode(s) M3 S \ T
Range 0~32766 Unit rev Default 0
Byte length 16bit Attribute R/W 485 address 0x067F
Valid After restart

Use Pr0.15 = 2 in rotational mode, Feedback position cycles between 0 and (Pr6.63+1) x

encoder resolution.
Absolute multiturn data will be set to O if reaches upper limit.

3.2.8 [Class 7] Factory settings

*Please take precaution when modifying Class 7 parameters. Might cause driver errors

Pr7.15

Label Motor model Valid mode(s)
Range 0x0~0x7FFF | Unit i Default 0x200
Byte length 16bit Attribute R/W 485 address 0x071F
Valid After restart
Value Description
0x100 Read from EEPROM
[0x200] Read from Encoder
When Pr7.15 = 0x200(2xx):
Parameter Label
Pr7.00 Current loop gain
Pr7.01 Current loop integral time
Pr7.05 No. of motor pole pairs
Pr7.06 Motor phase resistance
Pr7.07 Motor D/Q induction
Pr7.08 Motor back EMF coefficient
Pr7.09 Motor torque coefficient
Pr7.10 Motor rated rotational speed
Pr7.11 Motor max. rotational speed
Pr7.12 Motor rated current
Pr7.13 Motor rotor inertia
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Pr7.14 Driver power rating

Pr7.16 Encoder

Pr7.17 Motor max. current

Pr7.18 Encoder index angle compensation

Label Encoder Valid mode(s)
Range 0x0~0x200 Unit i Default Encoder

Byte length 16bit Attribute R/W 485 address 0x0721

Valid After restart

3.2.9 [Class 8] PR control parameters

Label PR Control Valid mode(s) “
Range 0 ~ 65535 Unit / Default
Byte length 16bit Attribute R/W 485 address 0X6000

It is recommended to modify PR control parameters using Motion Studio.

Bit 3 2 1 0

Description | =1, absolute value | =1, homing =1, software position =0, CTRG rising
memory upon power on | limit valid edge trigger
=0, absolute value | =0, no homing =0, software position =1, double edges
with no memory upon power on | limit not valid trigger

If parameter modifications are done through the front panel or parameters list, please keep in
mind that PR control parameters byte are decimal system.

For example: If Bit 3, 2, 1, O are to be setto 1 (1111). Conversion using decimal system,
1111 =15, Pr8.00 is to be set to 15.

Label Path count Valid mode(s) “
Range 16 Unit / Default

Byte length 16bit Attribute R 485 address 0X6001

16 paths

Label Control Operation Valid mode(s) “
Range 0x0 ~ OXFFFF | Unit / Default

Byte length 16bit Attribute R/W 485 address 0X6002
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Attributes of Pr8.02 functions are divided into Read/Write. P refers to positioning motion of N
path. Please refer to the following table.

Attribute | Address | Description
Write 0x01P N path positioning
Write 0x020 Reset
Write 0x021 Manually set currently position as 0 (Origin)
Write 0x040 Emergency stop
Read 0x000P Positioning completed. Ready to receive new data
Read 0x01P,
0x020, Yet to respond to command
0x040
Read 0x10P Path motion undergoing
Read 0x200 Command completed. Waiting for positioning
Label Software positive limit H Valid mode(s) g
Range 0~ 65535 Unit Pulse Default 0
Byte length 16bit Attribute R/W 485 address 0X6006

High bit of software positive limit  (Only valid using 485 communication)
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Label Software positive limit (L) Valid mode(s) g
Range -2147483648~ . Default

0147483647 | UM Pulse 0
Byte length | 32bit Attribute R/W 485 address 0X6007

To set software positive limit position (32 bit base)

Using 485 communication, only able to R/W low 16 bit.

R/W high 16 bit needs to be realized through Pr8.06

When software positive limit = 994817, 0x000F2E01(Hexadecimal)
high16bit = 0x000F, hence Pr8.05 reading = 0xO00F, controller = 15.
R/W of high/low bit data is similar when using 485 communication.

Label Software negative limit H Valid mode(s) g

Range 0~ 0x65535 | Unit Pulse Default
Byte length 16bit Attribute R/W 485 address 0X6008
High bit of software negative limit (Only valid using 485 communication)

Label Software negative limit (L) Valid mode(s) “

Range -2147483648~ Unit Pulse Default
2147483647
Byte length | 32bit Attribute R/W 485 address 0X6009

To set software positive limit position.
Using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through Pr8.08.

Label Homing mode Valid mode(s) g

Range 0~ OXFFFF | Unit / Default
Byte length | 16bit Attribute R/W 485 address 0X600A

To set homing method in PR mode. It is recommended to modify PR control parameters
using Motion Studio.

Bit g Z-signal 2-7 Homing mode™ 1T Specific position | 0 Homing
homing”™ after homing™ direction”™
Description =1, homing with =0 Limit homing =1, Yes =1, Forward
Z-signal =1 Origin homing =0, No =0, Reverse
=0, homing =2 Single turn Z
without Z-signal homing
=3 Torque homing
=8 Immediate homing

Label Zero position H Valid mode(s) “
Range 0 ~ 65535 Unit / Default
Byte length 16bit Attribute R/W 485 address 0X600B
High bit of zero position’ (Only valid using 485 communication)
Label Zero position (L) Valid mode(s) “
Range -2147483648~ Unit Default 0
2147483647 P
Byte length | 32bit Attribute R/W 485 address 0X600C

To set zero position.
Using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through Pr8.11.
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Label Home position offset H Valid mode(s) “
Range 0 ~ 65535 Unit / Default
Byte length 16bit Attribute R/W 485 address 0X600D
High bit of home position offset (Only valid using 485 communication)
Label Home position offset (L) Valid mode(s) g
Range -2147483648~ Unit 0 Default 0
2147483647
Byte length 32bit Attribute R/W 485 address 0X600E

To set home position offset.
Using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through Pr8.13.

Label High homing velocity Valid mode(s) g
Range 1 ~ 6000 Unit rpm Default

Byte length 16bit Attribute R/W 485 address 0X600F

To set high homing velocity in PR mode.

Label Low homing velocity Valid mode(s) g
Range 1~ 6000 Unit rpm Default

Byte length 16bit Attribute R/W 485 address 0X6010

To set low homing velocity in PR mode.

Label Homing acceleration Valid mode(s) “
Range 1~ 32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X6011

To set homing acceleration time in PR mode, time needed for Orpm to accelerate to

1000rpm

Label Homing deceleration Valid mode(s) “
Range 1~ 32767 Unit ms/Krpm | Default

Byte length 16bit Attribute R/W 485 address OX6012

To set homing deceleration time in PR mode, time needed for 1000rpm to decelerate to

Orpm

Label Homing torque holding time Valid mode(s) “
Range 0 ~ 65535 Unit ms Default

Byte length 16bit Attribute R/W 485 address OX6013

To set homing torque holding time

Label Homing torque Valid mode(s) “
Range 0 ~ 65535 Unit % Default 100

Byte length 16bit Attribute R/W 485 address 0X6014

To set homing torque

Label Homing overtravel alarm range Valid mode(s) “
Range 0 ~ 65535 Unit 0.1r Default
Byte length 16bit Attribute R/W 485 address OX6015

To set homing overtravel alarm threshold.

Label Emergency stop at limit deceleration | Valid mode(s) “
Range 1~32767 | Unit ms/Krpm | Default
Byte length 16bit Attribute R/W 485 address 0X6016

To set position limit emergency stop deceleration.

93



% Leadshine
User Manual V2.0 of ELD2-RS DC Servo

Label STP emergency stop deceleration Valid mode(s) “

Range 1~ 32767 Unit ms/Krpm | Default

Byte length 16bit Attribute R/W 485 address 0X6017
To set STP emergency stop deceleration.

Label I/O combination trigger mode Valid mode(s) “

Range 0 ~ 65535 Unit / Default
Byte length 16bit Attribute R/W 485 address 0X601A
Value | Description
0 00 | Disable I/O combination trigger mode. Uses I/0 CTRG signal edge trigger.
1 Enable I/O combination trigger. Valid when HOME-OK signal is valid.
2 Enable I/O combination trigger. HOME-OK signal not required.
10 combination trigger select path using ADDO~ADD3. Trigger mode is set in Pr8.26.
ADD3 ADD2 ADD1 ADDO Path selection
OFF OFF OFF OFF Path 0 (Non-action)
OFF OFF OFF ON Pathl
OFF OFF ON OFF Path2
OFF OFF ON ON Path3
OFF ON OFF OFF Path4
OFF ON OFF ON Path5
OFF ON ON OFF Path6
OFF ON ON ON Path7
ON OFF OFF OFF Path8
ON OFF OFF ON Path9
ON OFF ON OFF Path10
ON OFF ON ON Path11l
ON ON OFF OFF Path12
ON ON OFF ON Path13
ON ON ON OFF Path14
ON ON ON ON Path15
Label I/O combination filter Valid mode(s) “
Range 0 ~ 65535 Unit ms Default
Byte length 16bit Attribute R/W 485 address 0X601B

To set I/O combination filter time.
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Label S-code current output value Valid mode(s) “

Range 0~65535 | Unit / Default
Byte length 16bit Attribute R/W 485 address 0X601C

S-cod€  Status code”™ is the S-code of currently operating PR positioning data.
Every PR path has a S-code setting.

S-code Sx.H Sx.L
Bit 15 8-14 7 0-6
Description | S-code valid when | S-code upon | S-code valid S-code upon
completed. completion upon activation | activation
0: Invalid, retain 0: Invalid
previous value 1: Valid
1: Valid

Sequence diagram

L | |
PR :Pausfe '/ pe \ I
|
|
|
|

| [
I
Trigger

\

1

Scode] stL [ sLH 2.H]
Valid upon enabling and completion of S 1 and S2
| S L | 2H|

Valid when S1 enabled and S2 completed

S-code bit | bit0/8 bit1/9 bit2/10 bit3/11 bit4/12 bit5/13 Bit6/14
SDx SDO sD1 Sb2 SD3 SD4 SD5 SD6
Label PR warning Valid mode(s) “
Range 0x0~0x20F Unit / Default
Byte length 16bit Attribute R/W 485 address 0X601D
Address | Warning
0 Reset new command automatically
0x100 Position limit error during homing
0x101 Emergency stop. Homing not completed
0x102 Homing overtravel alarm
0x20x Position limit error on Path N
Label JOG velocity Valid mode(s) “
Range 0 ~ 65535 Unit rpm Default
Byte length 16bit Attribute R 485 address OX6027

Set JOG velocity in PR mode.

Label JOG acceleration Valid mode(s) “

Range 0 ~ 65535 Unit ms/Krpm | Default 100
Byte length 16bit Attribute R 485 address 0X6028
Set JOG acceleration in PR mode.
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Label JOG deceleration Valid mode(s) “
Range 0~65535 | Unit ms/Krpm | Default 100

Byte length 16bit Attribute R 485 address 0X6029

Set JOG deceleration in PR mode.

Label Command position H Valid mode(s) “
Range 0~65535 | Unit / Default

Byte length 16bit Attribute R 485 address 0X602A

High bit of command position" (Only valid using 485 communication)

Label Command positior” L~ Valid mode(s) “
Range -2147483648~ Unit 0 Default

2147483647
Byte length 32bit Attribute R 485 address 0X602B

To set PR-motion command position.
Using 485 communication, only able to R/W low 16 bit.

R/W high 16 bit needs to be realized through Pr8.42.

Label Motor position H Valid mode(s) “
Range 0~ OXFFFF Unit / Default
Byte length 16bit Attribute R 485 address 0X602C

High bit of command position" (Only valid using 485 communication)

Label Motor positionr L~ Valid mode(s) g
Range -2147483648~ Unit D Default

2147483647
Byte length 32bit Attribute R 485 address 0X602D

Using 485 communication, only able to R/W low 16 bit.

R/W high 16 bit needs to be realized through Pr8.44.

Label Input 1/O status Valid mode(s) “
Range 0 ~ 65535 Unit / Default
Byte length 16bit Attribute R 485 address 0X602E

Input 1/O statu
is valid.

s, displays in decimal system. Convert to binary system to determine which bit

Label Output I/O status Valid mode(s) “
Range 0 ~ 65535 Unit / Default
Byte length 16bit Attribute R 485 address 0X602F

Output I/O status, displays in decimal system. Convert to binary system to determine which

bit is valid.

Label Path 0 S-code Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X6030

Please refer to Pr8.28 for S-code setting.

Label Path 1 S-code Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X6031

Please refer to Pr8.28 for S-code setting.
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Label Path 2 S-code Valid mode(s) “
Pr8.50 Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X6032

Please refer to Pr8.28 for S-code setting.

Label Path 3 S-code Valid mode(s) g

Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X6033

Please refer to Pr8.28 for S-code setting.

Label Path 4 S-code Valid mode(s) “

Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X6034

Please refer to Pr8.28 for S-code setting.

Label Path 5 S-code Valid mode(s) g

Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X6035

Please refer to Pr8.28 for S-code setting.

Label Path 6 S-code Valid mode(s) “
Pr8.54 Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X6036

Please refer to Pr8.28 for S-code setting.

Label Path 7 S-code Valid mode(s) “

Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X6037

Please refer to Pr8.28 for S-code setting.

Label Path 8 S-code Valid mode(s) “
Pr8.56 Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X6038

Please refer to Pr8.28 for S-code setting.

Label Path 9 S-code Valid mode(s) “

Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X6039

Please refer to Pr8.28 for S-code setting.

Label Path 10 S-code Valid mode(s) “
Pr8.58 Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X603A

Please refer to Pr8.28 for S-code setting.

Label Path 11 S-code Valid mode(s) “
Pr8.59 Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X603B

Please refer to Pr8.28 for S-code setting.
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Label Path 12 S-code Valid mode(s) “

Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X603C

Please refer to Pr8.28 for S-code setting.

Label Path 13 S-code Valid mode(s) g
Prg8.61 Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X603D

Please refer to Pr8.28 for S-code setting.

Label Path 14 S-code Valid mode(s) “
Pr8.62 Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X603E

Please refer to Pr8.28 for S-code setting.

Label Path 15 S-code Valid mode(s) g
Pr8.63 Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X603F

Please refer to Pr8.28 for S-code setting.
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3.2.10 [Class 9] PR control path parameters

It is more convenient to set Class 9 parameters on Motion Studio

Label PRO mode Valid mode(s) g
Pr9.00 Range 0x0~OxFFFF | Unit / Default 0
Byte length 16bit Attribute R/W 485 address 0X6200
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be 0: null
Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning
indicates correspond | command indicates 1: Can’t be | 2:Velocity
with END path 2: correspond | with SJ Interrupt, motion
1: Jump. motor 1 Overlap, | indicates 3: Homing
Jump to SJ indicated using ! 4: Emergency
orCJ with CJ stop
Indicates using
P/V/H/S
Label PRO position H Valid mode(s) g
Range 0~ OXFFFF Unit Pulse Default 0
Byte length 16bit Attribute R/W 485 address 0X6201

High bit of Pat

h O position' (Only valid using 485 communication)

Label PRO position(L) Valid mode(s) “
Range -2147483648~ . Default

2147483647 | I Pulse 0
Byte length | 32bit Attribute R/W 485 address 0X6202

For Path 0 position, using 485 communication, only abl

R/W high 16 bit needs to be realized through Pr9.02.

e to R/W low 16 bit.

Label PRO velocity Valid mode(s) “
Range -10000° 10000 | Unit rpm | Default 60

Byte length 16bit Attribute R/W | 485 address 0X6203

To set PR path 0 velocity.

Label PRO acceleration time Valid mode(s) ﬁ
Range 1~ 32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X6204

To set PR path 0 acceleration time, time n

eeded for Orpm to accelerate to 1000rpm

Label PRO deceleration time Valid mode(s)
Range 1-~32767 Unit ms/Krpm | Default 100
Byte length 16bit Attribute R/W 485 address 0X6205

To set PR path 0 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PRO pause time Valid mode(s)

Range 0 ~ 32767 Unit ms Default 0

Byte length 16bit Attribute R/W 485 address 0X6206

To set pause time for PR path 0 from completion to next path

Label PRO special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X6207

Reserved
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Label PR1 mode Valid mode(s) g
Range 0x0~OxFFFF | Unit / Default 0
Byte length 16bit Attribute R/W 485 address 0X6208
Bit 14 8-13 6-7 5 4 0-3
Definition 0: No 0-15: 0: absolute 0: No 0: Can be 0: null
Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning
indicates correspond | command indicates 1: Can’t be | 2:Velocity
with END path 2: correspond | with SJ Interrupt, motion
1: Jump. motor 1 Overlap, | indicates 3: Homing
Jumpto SJ indicated using ! 4: Emergency
orCl with CJ stop
Indicates using
P/V/H/S
Label PR1 position H Valid mode(s) g
Range 0~ OXFFFF Unit Pulse Default 0
Byte length 16bit Attribute R/W 485 address 0X6209
High bit of Path 1 position’ (Only valid using 485 communication)

Label PR1 position(L) Valid mode(s) g
Range -2147483648~ . Default

2147483647 | I Pulse 0
Byte length 32hit Attribute R/W 485 address 0X620A

For Path position, using 485 communication, only able to R/W low 16 bit.

R/W high 16 bit needs to be realized through Pr9.09.

Label PR1 velocity Valid mode(s) “
Range -10000° 10000 | Unit rpm | Default 60

Byte length 16bit Attribute R/W | 485 address 0X620B

To set PR path 1 velocity.

Label PR1 acceleration time Valid mode(s) “
Range 1~ 32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X620C

To set PR path 1 acceleration time, time n

eeded for Orpm to accelerate to 1000rpm
Valid mode(s) ﬁ

Label PR1 deceleration time

Range 1-~32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X620D

To set PR path 1 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR1 pause time Valid mode(s) “
Range 0 ~ 32767 Unit ms Default 0

Byte length 16bit Attribute R/W 485 address 0X620E

To set pause time for PR path 2 from completion to next path

Label PR1 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X620F

Reserved
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Label PR2 mode Valid mode(s) g
Range 0x0~OxFFFF | Unit / Default 0
Byte length 16bit Attribute R/W 485 address 0X6210
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be 0: null

Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning
indicates correspond | command indicates 1: Can’t be | 2:Velocity
with END path 2: correspond | with SJ Interrupt, motion
1: Jump. motor 1 Overlap, | indicates 3: Homing
Jump to SJ indicated using ! 4: Emergency
orCJ with CJ stop

Indicates using

P/V/H/S
Label PR2 position H Valid mode(s) g
Range 0~ OXFFFF Unit Pulse Default 0
Byte length 16bit Attribute R/W 485 address 0X6211
High bit of Path 2 position’ (Only valid using 485 communication)
Label PR2 position(L) Valid mode(s) g
Range -2147483648~ Unit Pulse Default

2147483647

Byte length 32bit Attribute R/W 485 address 0X6212

For Path 2 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through Pr9.17.

Label PR2 velocity Valid mode(s) “

Range -10000° 10000 | Unit rpm | Default

Byte length 16bit Attribute R/W | 485 address OX6213

To set PR path 2 velocity.

Label PR2 acceleration time Valid mode(s) “
Range 1~ 32767 Unit ms/Krpm | Default

Byte length 16bit Attribute R/W 485 address OX6214

To set PR path 2 acceleration time, time needed for Orpm to accelerate to 1000rpm

Label PR2 deceleration time Valid mode(s) ﬁ
Range 1~32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X6215

To set PR path 2 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR2 pause time Valid mode(s) “
Range 0 ~ 32767 Unit ms Default 0

Byte length 16bit Attribute R/W 485 address 0X6216

To set pause time for PR path 2 from completion to next path

Label PR2 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default

Byte length 16bit Attribute R 485 address OX6217

Reserved

101



% Leadshine

User Manual V2.0 of ELD2-RS DC Servo

Label PR3 mode Valid mode(s) g
Pro9.24 Range 0x0~OxFFFF | Unit / Default 0
Byte length 16bit Attribute R/W 485 address 0X6218
Bit 14 8-13 6-7 5 4 0-3
Definition 0: No 0-15: 0: absolute 0: No 0: Can be 0: null
Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning
indicates correspond | command indicates 1: Can’t be | 2:Velocity
with END path 2: correspond | with SJ Interrupt, motion
1: Jump. motor 1 Overlap, | indicates 3: Homing
Jump to SJ indicated using ! 4: Emergency
orCJ with CJ stop
Indicates using
P/V/H/S
Label PR3 position H Valid mode(s) g
Range 0~ OXFFFF Unit Pulse Default 0
Byte length 16bit Attribute R/W 485 address 0X6219
High bit of Path 3 position’ (Only valid using 485 communication)
Label PR3 position(L) Valid mode(s) g
Range -2147483648~ . Default
9 2147483647 Unit Pulse 0
Byte length 32hit Attribute R/W 485 address 0X621A

For Path 3 position, using 485 communication, only abl

R/W high 16 bit needs to be realized through Pr9.25.

e to R/W low 16 bit.

Label PR3 velocity Valid mode(s) “
Range -10000° 10000 | Unit rpm | Default 60

Byte length 16bit Attribute R/W | 485 address 0X621B

To set PR path 3 velocity.

Label PR3 acceleration time Valid mode(s) “
Range 1~ 32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X621C

To set PR path 3 acceleration time, time needed for Orpm to accelerate to 1000rpm

Label PR3 deceleration time Valid mode(s) ﬁ
Range 1-~32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X621D

To set PR path 0 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR3 pause time Valid mode(s) “
Range 0 ~ 32767 Unit ms Default 0

Byte length 16bit Attribute R/W 485 address 0X621E

To set pause time for PR path 3 from completion to next path

Label PR3 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X621F

Reserved
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Label PR4 mode Valid mode(s) g
Range 0x0~OxFFFF | Unit / Default 0
Byte length 16bit Attribute R/W 485 address 0X6220
Bit 14 8-13 6-7 5 4 0-3
Definition 0: No 0-15: 0: absolute 0: No 0: Can be 0: null
Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning
indicates correspond | command indicates 1: Can’t be | 2:Velocity
with END path 2: correspond | with SJ Interrupt, motion
1: Jump. motor 1 Overlap, | indicates 3: Homing
Jump to SJ indicated using ! 4: Emergency
orCJ with CJ stop
Indicates using
P/V/H/S

Label PR4 position H Valid mode(s) g
Range 0~ OXFFFF Unit Pulse Default 0
Byte length 16bit Attribute R/W 485 address 0X6221
High bit of Path 0 position’ (Only valid using 485 communication)
Label PR4 position(L) Valid mode(s) g
Range -2147483648~ . Default

9 2147483647 Unit Pulse 0
Byte length 32hit Attribute R/W 485 address 0X6222

For Path 4 position, using 485 communication, only abl

R/W high 16 bit needs to be realized through Pr9.33.

e to R/W low 16 bit.

Label PR4 velocity Valid mode(s) “
Range -10000° 10000 | Unit rpm | Default 60

Byte length 16bit Attribute R/W | 485 address 0X6223

To set PR path 4 velocity.

Label PRO acceleration time Valid mode(s) “
Range 1~ 32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X6224

To set PR path 4 acceleration time, time needed for Orpm to accelerate to 1000rpm

Label PR4deceleration time Valid mode(s) ﬁ
Range 1-~32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X6225

To set PR path 4 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR4 pause time Valid mode(s) “
Range 0 ~ 32767 Unit ms Default 0

Byte length 16bit Attribute R/W 485 address 0X6226

To set pause time for PR path 4 from completion to next path

Label PR4 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X6227

Reserved

103



1 Leadshine

User Manual V2.0 of ELD2-RS DC Servo

Label PR5 mode Valid mode(s) g
Range 0x0~OxFFFF | Unit / Default 0
Byte length 16bit Attribute R/W 485 address 0X6228
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be 0: null
Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning
indicates correspond | command indicates 1: Can’t be | 2:Velocity
with END path 2: correspond | with SJ Interrupt, motion
1: Jump. motor 1 Overlap, | indicates 3: Homing
Jump to SJ indicated using ! 4: Emergency
orCJ with CJ stop
Indicates using
P/V/H/S
Label PR5 position H Valid mode(s) “
Range 0~ OXFFFF Unit Pulse Default 0
Byte length 16bit Attribute R/W 485 address 0X6229
High bit of Path 5 position’ (Only valid using 485 communication)

Label PRS5 position(L) Valid mode(s) “

Range -2147483648~ . Default
2147483647 | I Pulse 0
Byte length 32hit Attribute R/W 485 address 0X622A

For Path 0 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through Pr9.41.

Label PR5 velocity Valid mode(s) “

Range -10000° 10000 | Unit rpm Default 60

Byte length 16bit Attribute R/W | 485 address 0X622B

To set PR path 5 velocity.

Label PRS5 acceleration time Valid mode(s) “
Range 1~ 32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X622C

To set PR path 5 acceleration time, time needed for Orpm to accelerate to 1000rpm

Label PR5 deceleration time Valid mode(s)

Range 1~32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X622D

To set PR path 5 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR5 pause time Valid mode(s)

Range 0~ 32767 Unit ms Default 0

Byte length 16bit Attribute R/W 485 address 0X622E

To set pause time for PR path 5 from completion to next path

Label PRS5 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X622F

Reserved
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Label PR6 mode Valid mode(s) g
Range 0x0~OxFFFF | Unit / Default 0
Byte length 16bit Attribute R/W 485 address 0X6230
Bit 14 8-13 6-7 5 4 0-3
Definition 0: No 0-15: 0: absolute 0: No 0: Can be 0: null
Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning
indicates correspond | command indicates 1: Can’t be | 2:Velocity
with END path 2: correspond | with SJ Interrupt, motion
1: Jump. motor 1 Overlap, | indicates 3: Homing
Jump to SJ indicated using ! 4: Emergency
orCJ with CJ stop
Indicates using
P/V/H/S
Label PR6 position H valid mode(s) [
Range 0~ OXFFFF Unit Pulse Default 0
Byte length 16bit Attribute R/W 485 address 0X6231

High bit of Pat

h 6 position' (Only valid using 485 communication)

Label PR6 position(L) valid mode(s) [N
Range -2147483648~ . Default

2147483647 | O Pulse 0
Byte length 32hit Attribute R/W 485 address 0X6232

For Path 6 position, using 485 communication, only able to R/W low 16 bit.

R/W high 16 bit needs to be realized through Pr9.49.

Label PR6 velocity Valid mode(s) “
Range -10000° 10000 | Unit rpm Default 60
Byte length 16bit Attribute R/W | 485 address 0X6233

To set PR path 6 velocity.

Label PR6 acceleration time Valid mode(s) “
Range 1~ 32767 Unit ms/Krpm | Default 100
Byte length 16bit Attribute R/W 485 address 0X6234

To set PR path 6 acceleration time, time n

eeded for Orpm to accelerate to 1000rpm

Label PR6 deceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length 16bit Attribute R/W 485 address 0X6235

To set PR path 6 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR6 pause time Valid mode(s)
Range 0 ~ 32767 Unit ms Default 0
Byte length 16bit Attribute R/W 485 address 0X6236

To set pause time for PR path 6 from compl

etion to next path

Label PR6 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length 16bit Attribute R 485 address 0X6237

Reserved
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Label PR7 mode Valid mode(s) g
Pr9.56 Range 0x0~OxFFFF | Unit / Default 0
Byte length 16bit Attribute R/W 485 address 0X6238
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be 0: null
Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning
indicates correspond | command indicates 1: Can’t be | 2:Velocity
with END path 2: correspond | with SJ Interrupt, motion
1: Jump. motor 1 Overlap, | indicates 3: Homing
Jump to SJ indicated using ! 4: Emergency
orCJ with CJ stop
Indicates using
P/V/H/S
Label PR7 position H Valid mode(s) g
Range 0~ OXFFFF Unit Pulse Default 0
Byte length 16bit Attribute R/W 485 address 0X6239
High bit of Path 7 position’ (Only valid using 485 communication)

Label PR7 position(L) Valid mode(s) g
Range -2147483648~ Unit Pulse Default

2147483647
Byte length 32bit Attribute R/W 485 address 0X623A

For Path 7 position, using 485 communication, only abl

R/W high 16 bit needs to be realized through Pr9.57.

e to R/W low 16 bit.

Label PR7 velocity Valid mode(s) “
Range -10000° 10000 | Unit rpm | Default

Byte length 16bit Attribute R/W | 485 address OX6238

To set PR path 7 velocity.

Label PR7 acceleration time Valid mode(s) “
Range 1~ 32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X623C

To set PR path 7 acceleration time, time needed for Orpm to accelerate to 1000rpm

Label PRO deceleration time Valid mode(s) ﬁ
Range 1~32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X623D

To set PR path 0 deceleration time, time needed for 1000rpm to decelerate to Orim

Label

PR7 pause time

Valid mode(s)

Range 0 ~ 32767 Unit ms Default 0

Byte length 16bit Attribute R/W 485 address 0X623E

To set pause time for PR path 7 from completion to next path

Label PR7 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default

Byte length 16bit Attribute R 485 address OX623F

Reserved
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Label PR8 mode Valid mode(s) g
Pro.64 Range 0x0~OxFFFF | Unit / Default 0
Byte length 16bit Attribute R/W 485 address 0X6240
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be 0: null
Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning
indicates correspond | command indicates 1: Can’t be | 2:Velocity
with END path 2: correspond | with SJ Interrupt, motion
1: Jump. motor 1 Overlap, | indicates 3: Homing
Jump to SJ indicated using ! 4: Emergency
orCJ with CJ stop
Indicates using
P/V/H/S
Label PR8 position H Valid mode(s) g
Range 0~ OXFFFF Unit Pulse Default 0
Byte length 16bit Attribute R/W 485 address 0X6241
High bit of Path 0 position’ (Only valid using 485 communication)

Label PR8 position(L) Valid mode(s) g
Range -2147483648~ Unit Pulse Default

2147483647
Byte length 32bit Attribute R/W 485 address 0X6242

For Path 8 position, using 485 communication, only abl

R/W high 16 bit needs to be realized through Pr9.65.

e to R/W low 16 bit.

Label PR8 velocity Valid mode(s) “
Range -10000° 10000 | Unit rpm | Default

Byte length 16bit Attribute R/W | 485 address OX6243

To set PR path 8 velocity.

Label PR8 acceleration time Valid mode(s) “
Range 1~ 32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X6244

To set PR path 8 acceleration time, time needed for Orpm to accelerate to 1000rpm

Label PR8 deceleration time Valid mode(s) ﬁ
Range 1~32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X6245

To set PR path 8 deceleration time, time needed for 1000rpm to decelerate to Orim

Label

PR8 pause time

Valid mode(s)

Range 0 ~ 32767 Unit ms Default 0

Byte length 16bit Attribute R/W 485 address 0X6246

To set pause time for PR path 8 from completion to next path

Label PR8 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default

Byte length 16bit Attribute R 485 address OX6247

Reserved
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Label PR9 mode Valid mode(s) g
Range 0x0~OxFFFF | Unit / Default 0
Byte length 16bit Attribute R/W 485 address 0X6248
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be 0: null
Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning
indicates correspond | command indicates 1: Can’t be | 2:Velocity
with END path 2: correspond | with SJ Interrupt, motion
1: Jump. motor 1 Overlap, | indicates 3: Homing
Jump to SJ indicated using ! 4: Emergency
orCJ with CJ stop
Indicates using
P/V/H/S
Label PR9 position H Valid mode(s) g
Range 0~ OXFFFF Unit Pulse Default 0
Byte length 16bit Attribute R/W 485 address 0X6249
High bit of Path 9 position’ (Only valid using 485 communication)

Label PR9 position(L) Valid mode(s) g
Range -2147483648~ Unit Pulse Default

2147483647
Byte length 32bit Attribute R/W 485 address 0X624A

For Path 9 position, using 485 communication, only abl

R/W high 16 bit needs to be realized through Pr9.73.

e to R/W low 16 bit.

Label PRO velocity Valid mode(s) “
Range -10000° 10000 | Unit rpm | Default

Byte length 16bit Attribute R/W | 485 address OX624B

To set PR path 0 velocity.

Label PR9 acceleration time Valid mode(s) “
Range 1~ 32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X624C

To set PR path 9 acceleration time, time needed for Orpm to accelerate to 1000rpm

Label PR9 deceleration time Valid mode(s) ﬁ
Range 1~32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X624D

To set PR path 9 deceleration time, time needed for 1000rpm to decelerate to Orim

Label

PR9 pause time

Valid mode(s)

Range 0 ~ 32767 Unit ms Default 0

Byte length 16bit Attribute R/W 485 address 0X624E

To set pause time for PR path 9 from completion to next path

Label PR9 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default

Byte length 16bit Attribute R 485 address OX624F

Reserved
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Label PR10 mode Valid mode(s) g
Pr9.80 Range 0x0~OxFFFF | Unit / Default 0
Byte length 16bit Attribute R/W 485 address 0X6250
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be 0: null
Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning
indicates correspond | command indicates 1: Can’t be | 2:Velocity
with END path 2: correspond | with SJ Interrupt, motion
1: Jump. motor 1 Overlap, | indicates 3: Homing
Jump to SJ indicated using ! 4: Emergency
orCJ with CJ stop
Indicates using
P/V/H/S
Label PR10 position H Valid mode(s) g
Range 0~ OXFFFF Unit Pulse Default 0
Byte length 16bit Attribute R/W 485 address 0X6251
High bit of Path10 position’ (Only valid using 485 communication)

Label PR10 position(L) Valid mode(s) g

Range -2147483648~ Unit Pulse Default
2147483647
Byte length 32bit Attribute R/W 485 address 0X6252

For Path 10 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through Pr9.81.

Label PR10 velocity Valid mode(s) “

Range -10000° 10000 | Unit rpm | Default

Byte length 16bit Attribute R/W | 485 address OX6253

To set PR path 10 velocity.

Label PR10 acceleration time Valid mode(s) “
Range 1~ 32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X6254

To set PR path 10 acceleration time, time needed for Orpm to accelerate to 1000rpm

Label PR10 deceleration time Valid mode(s) ﬁ
Range 1~32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X6255

To set PR path 10 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR10 pause time Valid mode(s) “
Range 0 ~ 32767 Unit ms Default 0

Byte length 16bit Attribute R/W 485 address 0X6256

To set pause time for PR path 10 from completion to next path

Label PR10 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default

Byte length 16bit Attribute R 485 address OX6257

Reserved
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Label PR11 mode Valid mode(s) g
Pro.88 Range 0x0~OxFFFF | Unit / Default 0
Byte length 16bit Attribute R/W 485 address 0X6258
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be 0: null
Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning
indicates correspond | command indicates 1: Can’t be | 2:Velocity
with END path 2: correspond | with SJ Interrupt, motion
1: Jump. motor 1 Overlap, | indicates 3: Homing
Jump to SJ indicated using ! 4: Emergency
orCJ with CJ stop
Indicates using
P/V/H/S
Label PR11 position H Valid mode(s) g
Range 0~ OXFFFF Unit Pulse Default 0
Byte length 16bit Attribute R/W 485 address 0X6259
High bit of Path 11 position’ (Only valid using 485 communication)

Label PR11 position(L) Valid mode(s) g

Range -2147483648~ Unit Pulse Default
2147483647
Byte length 32bit Attribute R/W 485 address 0X625A

For Path 11 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through Pr9.89.

Label PR11 velocity Valid mode(s) “

Range -10000° 10000 | Unit rpm | Default

Byte length 16bit Attribute R/W | 485 address OX6258

To set PR path 11 velocity.

Label PR11 acceleration time Valid mode(s) “
Range 1~ 32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X625C

To set PR path 11 acceleration time, time needed for Orpm to accelerate to 1000rpm

Label PR11 deceleration time Valid mode(s) ﬁ
Range 1~32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X625D

To set PR path 11 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR11 pause time Valid mode(s) “
Range 0 ~ 32767 Unit ms Default 0

Byte length 16bit Attribute R/W 485 address 0X625E

To set pause time for PR path 11 from completion to next path

Label PR11 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default

Byte length 16bit Attribute R 485 address OX625F

Reserved
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Label PR12 mode Valid mode(s) g
Pr9.96 Range 0x0~OxFFFF | Unit / Default 0

Byte length 16bit Attribute R/W 485 address 0X6260

Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be 0: null

Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning

indicates correspond | command indicates 1: Can’t be | 2:Velocity

with END path 2: correspond | with SJ Interrupt, motion

1: Jump. motor 1 Overlap, | indicates 3: Homing

Jump to SJ indicated using ! 4: Emergency

orCJ with CJ stop

Indicates using
P/V/H/S

Label PR12 position H Valid mode(s) g

Range 0~ OxFFFF Unit Pulse Default 0

Byte length 16bit Attribute R/W 485 address 0X6261

High bit of Path 12 position’ (Only valid using 485 communication)

Label PR12 position(L) Valid mode(s) g

Range -2147483648~ Unit Pulse Default

2147483647

Byte length 32bit Attribute R/W 485 address 0X6262

For Path 12 position, using 485 communication, only able to R/W low 16 bit.

R/W high 16 bit needs to be realized through Pr9.97.

Label PR12 velocity Valid mode(s) “

Range -10000° 10000 | Unit rpm | Default

Byte length 16bit Attribute R/W | 485 address OX6263

To set PR path 12 velocity.

Label PR12 acceleration time Valid mode(s) “
Pr9.100 Range 1~ 32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X6264

To set PR path 12 acceleration time, time needed for Orpm to accelerate to 1000rpm

Label PR12 deceleration time Valid mode(s) ﬁ
Pr9.101 Range 1~32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X6265

To set PR path 12 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR12 pause time Valid mode(s) “
Pr9.102 Range 0 ~ 32767 Unit ms Default 0

Byte length 16bit Attribute R/W 485 address 0X6266

To set pause time for PR path 12 from completion to next path

Label PR12 special parameter Valid mode(s) “
Pr9.103 Range 0 ~ 65535 Unit / Default

Byte length 16bit Attribute R 485 address OX6267

Reserved
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Label PR13 mode Valid mode(s) g
Pr9.104 Range 0x0~OxFFFF | Unit / Default 0

Byte length 16bit Attribute R/W 485 address 0X6268

Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be 0: null

Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning

indicates correspond | command indicates 1: Can’t be | 2:Velocity

with END path 2: correspond | with SJ Interrupt, motion

1: Jump. motor 1 Overlap, | indicates 3: Homing

Jump to SJ indicated using ! 4: Emergency

orCJ with CJ stop

Indicates using
P/V/H/S

Label PR13 position H Valid mode(s) g
Pr9.105 Range 0~ OXFFFF Unit Pulse Default 0

Byte length 16bit Attribute R/W 485 address 0X6269

High bit of Path 13 position’ (Only valid using 485 communication)

Label PR13 position(L) Valid mode(s) g

Range -2147483648~ . Default
Pr9.106 9 olaragacay | Unit Pulse

Byte length 32bit Attribute R/W 485 address 0X626A

For Path 13 position, using 485 communication, only able to R/W low 16 bit.

R/W high 16 bit needs to be realized through Pr9.105.

Label PR13 velocity Valid mode(s) “
Pro.107 Range -10000° 10000 | Unit rpm | Default

Byte length 16bit Attribute R/W | 485 address OX6268

To set PR path 13 velocity.

Label PR13 acceleration time Valid mode(s) “
Pr9.108 Range 1~ 32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X626C

To set PR path 13 acceleration time, time needed for Orpm to accelerate to 1000rpm

Label PR13 deceleration time Valid mode(s) ﬁ
Pr9.109 Range 1~32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X626D

To set PR path 13 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR13 pause time Valid mode(s) “
Pr9.110 Range 0 ~ 32767 Unit ms Default 0

Byte length 16bit Attribute R/W 485 address 0X626E

To set pause time for PR path 13 from completion to next path

Label PR13 special parameter Valid mode(s) “
Pro.111 Range 0 ~ 65535 Unit / Default

Byte length 16bit Attribute R 485 address OX626F

Reserved
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Label PR14 mode Valid mode(s) g
Pr9.112 Range 0x0~OxFFFF | Unit / Default 0

Byte length 16bit Attribute R/W 485 address 0X6270

Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be 0: null

Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning

indicates correspond | command indicates 1: Can’t be | 2:Velocity

with END path 2: correspond | with SJ Interrupt, motion

1: Jump. motor 1 Overlap, | indicates 3: Homing

Jump to SJ indicated using ! 4: Emergency

orCJ with CJ stop

Indicates using
P/V/H/S

Label PR14 position H Valid mode(s) g
Pr9.113 Range 0~ OXFFFF Unit Pulse Default 0

Byte length 16bit Attribute R/W 485 address 0X6271

High bit of Path 14 position’ (Only valid using 485 communication)

Label PR14 position(L) Valid mode(s) g

Range -2147483648~ . Default
Pr9.114 9 olaragacay | Unit Pulse

Byte length 32bit Attribute R/W 485 address 0X6272

For Path 14 position, using 485 communication, only able to R/W low 16 bit.

R/W high 16 bit needs to be realized through Pr9.113.

Label PR14 velocity Valid mode(s) “
Pro.115 Range -10000° 10000 | Unit rpm | Default

Byte length 16bit Attribute R/W | 485 address OX6273

To set PR path 14 velocity.

Label PR14 acceleration time Valid mode(s) “
Pr9.116 Range 1~ 32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X6274

To set PR path 14 acceleration time, time needed for Orpm to accelerate to 1000rpm

Label PR14 deceleration time Valid mode(s) ﬁ
Pro.117 Range 1~32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X6275

To set PR path 14 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR14 pause time Valid mode(s) “
Pr9.118 Range 0 ~ 32767 Unit ms Default 0

Byte length 16bit Attribute R/W 485 address 0X6276

To set pause time for PR path 14 from completion to next path

Label PR14 special parameter Valid mode(s) “
Pr9.119 Range 0 ~ 65535 Unit / Default

Byte length 16bit Attribute R 485 address OX6277

Reserved
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Label PR15 mode Valid mode(s) g
Pr9.120 Range 0x0~OxFFFF | Unit / Default 0

Byte length 16bit Attribute R/W 485 address 0X6278

Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be 0: null

Jump, Jump to 1: correspond | overlap, Interrupt 1: Positioning

indicates correspond | command indicates 1: Can’t be | 2:Velocity

with END path 2: correspond | with SJ Interrupt, motion

1: Jump. motor 1 Overlap, | indicates 3: Homing

Jump to SJ indicated using ! 4: Emergency

orCJ with CJ stop

Indicates using
P/V/H/S

Label PR15 position H Valid mode(s) g
Pr9.121 Range 0~ OXFFFF Unit Pulse Default 0

Byte length 16bit Attribute R/W 485 address 0X6279

High bit of Path 15 position’ (Only valid using 485 communication)

Label PR15 position(L) Valid mode(s) g

Range -2147483648~ . Default
Pr9.122 9 olaragacay | Unit Pulse

Byte length 32bit Attribute R/W 485 address 0X627A

For Path 15 position, using 485 communication, only able to R/W low 16 bit.

R/W high 16 bit needs to be realized through Pr9.121.

Label PR15 velocity Valid mode(s) “
Pr9.123 Range -10000° 10000 | Unit rpm | Default

Byte length 16bit Attribute R/W | 485 address OX627B

To set PR path 15 velocity.

Label PR15 acceleration time Valid mode(s) “
Pro.124 Range 1~ 32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X627C

To set PR path 15 acceleration time, time needed for Orpm to accelerate to 1000rpm

Label PR15 deceleration time Valid mode(s) ﬁ
Pr9.125 Range 1~32767 Unit ms/Krpm | Default 100

Byte length 16bit Attribute R/W 485 address 0X627D

To set PR path 15 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR15 pause time Valid mode(s) “
Pr9.126 Range 0 ~ 32767 Unit ms Default 0

Byte length 16bit Attribute R/W 485 address 0X627E

To set pause time for PR path 15 from completion to next path

Label PR15 special parameter Valid mode(s) “
Pr9.127 Range 0 ~ 65535 Unit / Default

Byte length 16bit Attribute R 485 address OX627F

Reserved
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Label Software version I DSP~ Valid mode(s)
Range / Unit / Default /
Byte length | 16bit Attribute R 485 address 0x0B00

Show DSP software version info.

Label Software version 2 CPLD" Valid mode(s) P S T
Range / Unit / Default /
Byte length | 16bit Attribute R 485 address 0x0B01

Show software version info.

Label Software version 3 Others” Valid mode(s) P S T

Range / Unit / Default /

Byte length | 16bit Attribute R 485 address 0x0B02

Show software version info.

Label Current alarm Valid mode(s) P S T
PrB.03 Range / Unit / Default /

Byte length | 16bit Attribute R 485 address 0x0B03

Show current alarm

Label Motor not rotating cause Valid mode(s) P S T
PrB.04 Range / Unit / Default /
Byte length | 16bit Attribute R 485 address 0x0B04

Show cause of motor not rotating

Label Driver operation status Valid mode(s) P S T
PrB.05 Range / Unit / Default /
Byte length | 16bit Attribute R 485 address 0x0B05
Bit Status Description
0 RDY Servo is ready
1 RUN Servo is running
2 ERR Driver error
3 HOME_OK Homing completed
4 INP In position
5 AT-SPEED Velocity reached
6~15 Reserved
Label Motor speed (Before filter) Valid mode(s) P S T
PrB.06 Range / Unit rpm Default /
Byte length | 16bit Attribute R 485 address 0x0B06
Motor actual speed
Label Motor torque Valid mode(s) P S T
PrB.07 Range / Unit % Default /
Byte length | 16bit Attribute R 485 address 0x0B0O7
The percentage of motor actual torque and rated torque
Label Motor current Valid mode(s)
PrB.08 Range / Unit 0.01A Default /
Byte length | 16bit Attribute R 485 address 0x0B08
Motor actual current
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Label Motor speed (After filter) Valid mode(s)
PrB.09 Range / Unit rpm Default /

Byte length | 16bit Attribute R 485 address 0x0B09

Motor speed after motor actual speed filtering

Label DC bus voltage Valid mode(s) P S T
PrB.10 Range / Unit \Y Default /

Byte length | 16bit Attribute R 485 address 0x0BOA

Driver DC bus actual voltage

Label Driver temperature Valid mode(s) P S T

Range / Unit °C Default /

Byte length | 16bit Attribute R 485 address 0x0B0OB

Actual driver temperature

Label External analog 1 Valid mode(s) P S T

Range / Unit 0.01v Default /

Byte length | 16bit Attribute R 485 address 0x0B0OC

Driver analog input 1

Label External analog 2 Valid mode(s) P S T

Range / Unit 0.01v Default /

Byte length | 16bit Attribute R 485 address 0x0BOD

Driver analog input 2

Label External analog 3 Valid mode(s) P S T
PrB.14 Range / Unit 0.01v Default /

Byte length | 16bit Attribute R 485 address 0x0BOE

Driver analog input 3

Label Motor overload rate Valid mode(s) P S T

Range / Unit % Default /

Byte length | 16bit Attribute R 485 address 0x0BOF

Motor overload rate

Label Vent overload rate Valid mode(s) P S T
PrB.16 Range / Unit % Default /

Byte length | 16bit Attribute R 485 address 0x0B10

Vent overload rate

Label Physical 1/0 input status Valid mode(s) P S T

Range / Unit / Default /

Byte length | 16bit Attribute R 485 address 0x0B04

Driver physical I/O input bitO corresponds to DI1, bitl to DI2 and so on;

Bitn=1, DIn+1 high level signal input; Bith=0, DIn+1 low level signal input

Label Cause of motor not rotating Valid mode(s) P S T
PrB.18 Range / Unit / Default /

Byte length | 16bit Attribute R 485 address 0x0B04

Driver physical I/O output bitO corresponds to DO1, bitl to DO2 and so on;

Bitn=1, DOn+1 high level signal output; Bitn=0 indicates DOn+1 low level signal output
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PrB.20

Label Command position (Command unit) Valid mode(s) g:]:
Range / Unit =] Default /
Byte length | 32bit Attribute R 485 address H: 0x0B14

L: 0x0B15

Driver receives command pulse count. Driver command unit: 10000 pulses/rev, Encoder
unit: 8388608 pulses/rev. If driver receives 8388608 pulses, 10000P will be shown.

Label Motor position (Command unit) Valid mode(s) g:]:
Range / Unit P Default /
Byte length | 32bit Attribute R 485 address H: 0x0B16

L: 0x0B17

Motor position feedback. Driver command unit: 10000 pulses/rev, Encoder unit: 8388608

pulses/rev. If driver receives 8388608 pulses, 10000P will be shown.

Label Position deviation (Command unit) Valid mode(s) gl::
Range / Unit P Default /
Byte length | 32bit Attribute R 485 address H: 0x0B18

L: Ox0B19

Shows position deviation. Please refer to PrB.20.

Label Command position (Encoder unit) Valid mode(s) nl::
Range / Unit P Default /
Byte length | 32bit Attribute R 485 address H: OxOB1A

L: Ox0OB1B

Driver receives command pulse count. Driver command unit: 10000 pulses/rev, Encoder
unit: 8388608 pulses/rev. If driver receives 10000 pulses, 8388608 pulses will be shown.

PrB.24

Label Motor position (Encoder unit) Valid mode(s) nl::
Range / Unit P Default /
Byte length 32bit Attribute R 485 address H: 0x0B1C

L. 0x0B1D

Driver receives motor encoder feedback pulses

Label Position deviation (Encoder unit) Valid mode(s) nl::
Range / Unit P Default /
Byte length | 32bit Attribute R 485 address H: OxOB1E

L: OxOB1F

Shows position deviation. Please refer to PrB.23.

Rotational encoder position feedback

PrB.26

Valid mode(s)
Label (Command unit -
Range / Unit P Default /
Byte length | 32bit Attribute R 485 address H: 0x0B20
L: 0x0B21

HEEEHEHER

Motor position under rotary mode. Please refer to PrB.21
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Chapter 4 Control

Control modes for ELD2-RS series DC servo drives can be divided into 3 categories: Position
control mode, Velocity control mode and Torque control mode. RS models also come with a
hybrid control mode which is a combination of any 2 modes which are above.

1 Position control mode determines position through pulse count. External input pulse
frequency determines rotational speed, mainly through motion controller, control card
(5V pulse), PLC (24V pulse). Due to the ability of position control mode to control
velocity and position tightly, it is usually use in positioning devices. It is the most widely
used control mode for servo drives.

9 Velocity control mode controls rotational speed through digital I/O or communication
command settings. Mainly use in application where speed stability is required.

9 Torque control mode is used in applications where forced applied on production material
is restricted, mainly winding or scrolling devices. For example, coil winding machines or
optical fiber cable production. Torque settings change according to the coil winding
diameter as to maintain stable force output throughout the process.

To set control mode

Label Control Mode Settings valid mode(s) [ T
Pr0.01S Range 0~10 Unit o] Default 0
: Byte length 16bit Attribute R/W | 485 address 0x0003
Valid After restart
o Description
15t mode 2" mode When 3, 4, 5, 6 combination hybrid
g 0u Position o mode, 1% and 2" mode can be chosen
1 Velocity F) accordingly with control mode switching
e S
e - - : Invalid, selec mode.
2 gos!t!on Velocity C-MODE: Valid, select 2%t mode.
osition Torque ; .
- Please allow some time in between mode
5 Velocity Torgue

- switching commands.
Position Please set Pr0.01 = 6 to switch to other

Pr0.22=1 modes from PR mod, then set 2" mode
PR internal Velocity | ysing Pro.22.
6 command Pr0.22=1
control C-MODE is defaulted to Normally Open
Torque
Pr0.22=2

7~10 Reserved
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4.1 Position control

Position control determines rotational speed by frequency of external input pulse and angle of
rotation through pulse count using 5V pulse from motion controller, control card or 24V pulse
(Please add 2KkY resistor) for PLC. Applies where precise positioning is required.

Velocity
feedforward Torque
feedforward
+
Command | Command | Electronic | | Comman Positon | ¥ Velocity + Current Mot
input Setting gear ratio filter control control control By
Velocity
feedback L | Current
feedback
Frequency Position
divider output feedback Encoder
Set Pr0.01 = 0 to activate position control mode.
Please set related servo parameters according with the following diagram.
Pulse input Servo Drive
> Pulse command Electronic FESILEN
=< : — : —» command [y
e input gear ratio .
> filter
»- Position command polarity (direction ) P A
n
g.
=}
. .. m
L Command prohibition > %
T %)
3 3
g o
S =
O > Position deviation clearing L =
Frequency =
divider o
pulse outp < e
Frequency divider output <
[
INP output .
< Positioning completed <t
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4.1.1 Pulse input and direction settings

Position command (pulse) input method:
1. A and B phase pulse
2. Positive/Negative direction pulse
3. Pulse count + symbol

Set pulse mode, rotational direction and max. pulse input frequency according to actual need

CN1 Pin Label Definition Description
1/15 DI1+ Pulse command input Low speed pulse direction command input
2/16 DI1- PUL+ /PUL- 5V differential input 500KHZz™
3/17 DI2+ Direction command input DIR+/DIR- 5V differential inpuf 500KHZz™
4/18 DI2-
Command pulse polarity .
Label inversion Valid mode(s) “
Range 0~1 Unit o) Default 0
Byte length 16bit Attribute R/W 485 address 0x000D
Valid After restart

Pr0.06 and Pr0.07 set command pulse input inversion and mode correspondingly.

Label Command pulse input mode Valid mode(s) “ ‘
Pr0.07 Range 0~3 Unit o) Default 3
: Byte length 16bit Attribute | RIW 485 address 0x000F
Valid After restart
Command pulse input
Command CSI?emand
Polarity b Command Pulse o . . .
. : input mode Positive signal Negative signal
inversion settings Mode
(Pr0.06) (Pr0.07)
90phase t_tl
0 difference A—F—\:—’_L J—EL;],—\—
or 2 phase pulse B_,:—I:_[—\_ e
2 M Phase A+ Phase 0 _ﬂ—:l_’_l_
B~ +1 ‘+1
5 00 CW pulse 5
sequence :
1 - ; t2 t2
CCW pulse @
sequence
Pulse sequence =" lal -
o) 36 - t4 15 : ‘t4 15 H
N : N oL f
Directional symbol 6 " t6 16 - ©
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90phase . ﬂ‘ I:ﬂ’
0 difference A m ; :
or 2 phase pulse B 5_"—__‘1 i ,—‘ ’___—‘j = ’—|
2 Phase A~ Phase T 1 a T

B

CW pulse

sequence =
1 - t2 t2

CCW pulse 03

sequence

_Pulse sequence
3 o

Directional symbol

4.1.2 Electronic Gear Ratio

To realize correspondent motor rotational angle to arbitrarily set input command input by multiplying pulse
command input from controller and coefficient of frequency divider/multiplier. Motor might not reach

target velocity due to insufficient pulse output from controller. This function can be used to solve this issue
by increasing pulse command frequency.

1. When Pr0.08 = 0, Pr0.09 and Pr0.10 will be valid. Other than that, Pr0.08 set value will be valid.

2. ELD2-RS series supports 2 independent sets of electronic gear ratio. The 2 sets can be switch by
delivering a command frequency divider/multiplier input DIV1. Both sets of electronic gear ratio is
set up using Pr0.08, Pr0.09 and Pr0.10; Pr5.00, Pr5.01 and Pr5.02.

1st command pulse count per

Label . Valid mode(s) P S
revolution
Range Unit Default
0-67100864 PULSE 10000
Byte length 32bit Attribute R/W 485 address H: 0x0010
L: Ox0011
Valid After restart

Control will affected if value set is too low. Errlbl might occur if value < 500.
(1) Pr0.08 valid when i 0: Motor revolution = input pulse count /[Pr0.08 value]
(2) Pr0.08 invalid when = 0: Pr0.09 and Pr0.10 valid.

1st command frequency

Label divider/multiplier numerator Valid mode(s) n

Range 1~2147483647 Unit 0 Default 1

Byte length 32hbit Attrib R/W | 485 address H: 0x0012
ute L: 0x0013

Valid After restart

Valid when Pr0.08 = 0, please refer to description in Pr0.10.

1st command frequency

Label divider/multiplier denominator Valid mode(s) n

Range 1~2147483647 Unit 0 Default 1

Byte length 32bit Attrib R/W | 485 address H: 0x0014
ute L: 0x0015

Valid After restart
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1. Settingsk
(1)Driver command pulse input count : X

(2)Encoder pulse count after frequency divider/multiplier: Y

(3)Encoder pulse count per revolution: Z
(4)Motor revolution: W
2. CalculationE
riexy
Y = X *Pr0.09 / Pr0.10

Please keep the value of Pr0.09 and Pr0.10 to be smaller than 224 (16777216).

I 2ez

Motor with 17-bit motorE Z= 217 = 131072
F3€Y,Z,W
wW=Y/Z

Performance cannot be guaranteed if frequency divider/multiplier ratio is set to extreme

values. Errlbl might occur if W < 500.

4.1.3 Position command filter

Position command filter is to filter position command after electronic gear ratio frequency
dividing/multiplying. Including position command smoothing filter and position command FIR filter.

Position command filter should be added for the following cases:

1. Position command pulse from controller has not yet to undergo acceleration/deceleration (with

steep acceleration/deceleration).
2. Low command pulse frequency
3. Electronic gear ratio = 10 times or above

Position command filter can smoothen position command and motor rotation will be more stable

Label Position command smoothing filter | Valid mode(s) _:':
Range 0~32767 Unit 0.1ms Default 0

Byte length 16bit Attribute R/W 485 address 0x022D

Valid At stop

To set time constant of 1 time delay filter of position command.
To set time constant of 1 time delay filter, according to target velocity Vc square wave

command as show below.

Position
Velocity command Position command Filter
(RPM) before filter after filter switching
| time
Ve f-—- *
VeX0.632  — T Position command
| smoothing filter set
I time(ms)
VcX0.368 - — /- —i' —/>r2‘2‘2'XQ‘lm\— el
% ]
«— e Time

Usually applied when there is rather sharp acceleration which might cause motor overshoot or
undershoot. To smoothen command signal, reduces impact to machines and eliminate
vibration. If Pr2.22 is set too high, overall time will be lengthened.
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Label Position command FIR filter Valid mode(s) _:l:

Range 0~2500 Unit 0.1ms Default 0

Byte length 16bit Attribute R/W 485 address 0x022F

Valid At stop

As shown below, when target velocity Vc square wave command reaches Vc, it becomes

trapezoidal wave after filtering.

Position
Velocity command  Position command Filter
(RPM) | before filtering  after filtering switching
\ | time |
Ve Fo—- \ g
Position command
FIR filter set
time(ms)

Pr2.23x 0.1ms

v

»

As shown below, when target velocity Vc trapezoidal command reaches Vc, it becomes S

wave after filtering.

Position
Velocity command Position command
(RPM) [ before filtering after filtering

<N

. Position command - .
¥~ FRRfiterset
. P
time(ms)
Pr2.23 x 0.1ms

— Ae— Time

Usually applied when there is rather sharp acceleration which might cause motor overshoot or

undershoot. To smoothen command signal, reduces impact to machines and eliminate
vibration. If Pr2.23 is set too high, overall time will be lengthened.

Note: Please wait for command to stop and after filter idle time to modify Pr2.23.
Filter switching time = (Pr2.23 set value x 0.1ms + 0.25ms)
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4.1.4 Encoder feedback output

Motor position feedback of A, B phase to master device (controller) in pulse

Encoder output pulse count per

P S

T

Label ; Valid mode(s)
revolution
Range 1~32767 Unit P/r Default 2500
Byte length 16bit Attribute | R/'W 485 address 0x0017
Valid After restart |
If Pr0.11 = 1000, encoder differential output signal per revolution = 4000 pulses
Label Pulse output logic inversion Valid mode(s) h
Range 0~1 Unit o) Default 0
Byte length 16bit Attribute R/W 485 address 0x0019
Valid After restart

To set phase B logic and output source from encoder pulse output. To inverse B-Phase

pulse logic and change the relation between Phase A and Phase B
Pulse output logic inversion

Pr0.12 | Phase B logic CCW direction CW direction

A-phase A-phase |
[0] Not inverted

B'phase_,_|_|_|_,_ B-phase

A-phase _,—l_,—l_ A-phase
[1] Inverted

B-phasem B-phase |
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4.1.5 Positioning completed INP signal output

INP signal output will be valid when position deviation is within the range when positioning is
completed. Set unit in Pr5.20.

Label Positioning complete range Valid mode(s) m |
Range o) Unit .. | Default

10000 Pr5.21 set unit 20
Byte length 16bit Attribute | RIW 485 address 0x043F
Valid Immediate

To set position deviation range of INP1 positioning completed output signal. INP1 output
signal will be valid once position is complete within the range of deviation set.

Default unit: 0.00001rev. Can be set on Pr5.21 as command unit (pulse) or encoder unit
(pulse)

Label Positioning complete output setting Valid mode(s) g |
Range 0~4 Unit o} Default 1
Byte length 16bit Attribute R/W 485 address 0x0441
Valid Immediate
To set conditions for INP1 output signal to be valid
Value Positioning completed signal
0 Signal valid when the position deviation is smaller than Pr4.31
1 Signal valid when there is no position command and position deviation is
smaller than Pr4.31
2 Signal valid when there is no position command, zero-speed clamp
detection (ZSP) signal is ON and the positional deviation is smaller than
Pr4.31
3 Signal valid when there is no position command and position deviation is
smaller than Pr4.31. Signal ON when within the time set in Pr4.33 otherwise
OFF.
4 When there is no command, position detection starts after the delay time set
in Pr4.33.
Signal valid when there is no position command and positional deviation is
smaller than Pr4.31.
Label INP positioning delay time Valid mode(s) m |
Range 0~15000 Unit ims Default 0
Byte length 16bit Attribute R/W 485 address 0x0443
Valid Immediate
Valid when Pr4.32 = 3.
Set value Positioning completed signal
0 Indefinite delay time, sighal ON until next position command
1-15000 OFI_:_Within the time set; ON after time set. Switch OFF after receiving next
position command.
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4.2 Velocity control mode

Velocity mode precisely controls motor rotational speed/direction using analog velocity

command or internal related parameters. There are 4 types of velocity control modes for ELD2-

RS series DC Servo Drives: Analog control, internal velocity 4 speeds, internal velocity 8

speeds and analog + internal velocity control.
Set Pr0.01 = 1 to activate velocity control mode.

Velocity
command

input

Velocity
command
source &

direction

command input

Velocity

!
J

Torque
feedforward
+
Velocity Velocity || + |+
—— commandg—j command—@- VB Current control Motor
. L control
gain limit
Current
feedback
Velocity
feedback Encoder
Please set related servo parameters according with the following diagram.
Servo Drive
> . Command Velocit
| Command input ——» . ——| rocity ——
. gain limit
p- Velocity command polarity (direction ) g

Controller

Zero speed clamp

A

Rotational speed limit output

A

Velocity reached output

A A

Velocity coincide output

13]1013u02 JuawIsNipe A1IDOoBA
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Set velocity control mode in Pr3.00

Pr3.00=0
Analog 9§
Pr3.00=1
Internal °
velocity
Velocity command
Analog + Pr3.00 =2 direction —>
Internal . Pr3. 01
velocity
Pr3.00 = 3
Internal .
velocity -
Label Velocity internal/external switching | Valid mode(s) g:
Range 0~3 Unit 0 Default 1
Byte length 16bit Attribute R/W 485 address 0x0301
Valid Immediate

Connect to the right DI to control internal command velocity settings.

Value Velocity settings
0 Analog - Velocity commandl” SPRE
# 1u Internal velocity settings 1sti 4 speedl” Pr3.04/bPr3.07€
5 Internal velocity se}tings 1sti 3 speedl Pr3.04/5P3.06€ | Analog
velocity commandl” SPRE
3 Internal velocity settings 1sti 8" speedl” Pr3.00/6Pr3.11€

Velocity command direction settings

Switch velocity command direction using 1/0O. Assign VC-SIGN to corresponding DI terminal, velocity
command direction will be in accordance to DI signal.
Velocity command rotational

Label S : Valid mode(s) -:
direction selection

Range 0~1 Unit o Default 0

Byte length 16bit Attribute R/W 485 address 0x0303

Valid Immediate

To set positive/negative direction of velocity command

Velocity settings el E I
Value t Analog or internal sign selectionl” VC- Ve|OCI"[y cqmmand
. SIGN direction
velocity€ €
I No effect Positive
g Ou -
J No effect Negative
1 No effect OFF Positive
No effect ON Negative
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Velocity command input inversion

Set Analog-Velocity command (SPR) voltage polarity

Label Velocity command input inversion | Valid mode(s) m:
Range 0~1 Unit ) Default 0

Byte length 16bit Attribute R/W 485 address 0x0307

Valid Immediate

To set voltage polarity of analog velocity command.
Only valid when Pr3.01 = 0. When Pr3.01 = 1, rotational direction is only related to VC-SIGN.

Value Motor rotational direction
g Ou Not 1 Positive voltage[ Y1 Positive direction
inversed |1 Negative voltage{ Y1 Negative direction
1 Inversed |1 Positive voltage[ Y\ Positive directionf
1 Negative voltage[ Y| Negative direction

If there is an external position sensor with different polarity from Pr3.03, motor might undergo
abnormal motion.

Velocity command input gain

Set Analog

-Velocity command (SPR) voltage to motor velocity command switching gain

Label Velocity command input gain Valid mode(s) E:
Range 10~2000 Unit (r/min)/v | Default 500

Byte length 16bit Attribute R/W 485 address 0x0305

Valid Immediate |

To set gain changes from voltage added onto analog velocity command (SPR) to motor
command velocity
Pr3.02 sets command input voltage and rotational speed slope.
Factory default:
Pr3.02=500(r/min)/V.
Hence 6V input: 3000 r/min

1. Do not supply more than ¥10V power for analog velocity command (SPR).
2. If Pr3.02 set value is too large, it might cause vibration.
Positive

Velocity P

Default slope A l Command input voltage (V)

(e
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4.2.2 Velocity command acceleration/deceleration

Acceleration/Deceleration is added onto velocity command input to control velocity. This function is valid
when entering step-like velocity command or internal velocity settings is used to realize motor soft start.
Use Sigmoid acceleration/deceleration to reduce vibration and impact due to changes in velocity.

Label Acceleration time settings Valid mode(s) g:
Range 0~10000 Unit ms/ Default 100
(1000rpm)

Byte length | 16bit Attribute R/W 485 address 0x0319
Valid Immediate
Label Deceleration time settings Valid mode(s) m:
Range N Unit ms/ Default

0~10000 (1000rpm) 100
Byte length | 16bit Attribute R/W 485 address 0x031B
Valid Immediate

Set max acceleration/deceleration for velocity command.

If target velocity = x [rpm], max acceleration = a [unit: rpm/ms], acceleration time =t [ms]
Pr3.12 = 1000/a
Pr3.13 = 1000/a

~ With added
a=x/t - _ acceleration
Velocity} Initial acceleration deceleration

For exXemmple: If md¥®e is to achieve 1500rpm in 3@sea=titgd/30=50rpm/ms
Pr3.12 = 1400/a= f&‘Hence when Pr3.12 = 20, mogdr can achieve 1500rpm in 30s.
| 7 N

1000 | Velocity § Initial velocity After deceleration
(rpm) (rfrnin} command time seifing added
_— o0 - - - == = == = 4 L. K

{r'min}

-

—l
Pr3.12{ms} Pr3.12{ms)

Time

Usually used when there is rapid acceleration or trapezoidal wave velocity command due
to many different internal speed segments under velocity control mode which causes
instable while motor in motion.

Under velocity control mode, 6083 and 6084 is limited by Pr3.12 and Pr3.13
correspondingly.

Label Slgm0|d acceleration/deceleration Valid mode(s) H:
settings

Range 0~1000 Unit ms Default 0
Byte length | 16bit Attribute R/W 485 address 0x031D
Valid After restart
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To set sigmoid acceleration and deceleration turning point in accordance to Pr3.12 and

Pr3.13.
Velocity Velocity
(RPM ts is after
je—>| j—> acceleration /
Target |—————— =1 | | deceleration
velocity I I settings
Vc I |
| ta=Vd 1000 x Pr3.12 x 1Ims|
| td=Vd 1000 x Pr3.13 x 1ms|
je—>| | Ts = Pr3.14 x 1Ims |
I | Usewhen ta/ 2>ts & td/ 2>ts ! I
S T Time
ta td

4.2.3 Velocity reached signal AT-SPEED output

Velocity reached signal AT-SPEED output will be valid when motor velocity reached set speed in Pr4.36.
This output function can be assigned through 1/O configurations, please refer to Pr4.10. When velocity
matches set conditions, assigned I/O terminal will be ON, signal will be valid.

Label Arrival velocity Valid mode(s)
S Range 10~2000 Unit r/min Default 1000

Byte length 16bit Attribute R/W 485 address 0x0449

Valid Immediate

When motor velocity > Pr4.36, AT-speed output signal is valid.
Detection using 10RPM hysteresis.
Velocity
[r/min] Motor Velocity
Pr4.36+10 [----
Pr4 3610 |- ~£--

-(Pr4.36-10) '----E--------------E-- e e b o Time
-(Prd.36+10) f===== jmosmssmssseses M :
Arrival velocity f | I 'I

output OFF ON loFr| ON
(AT-SPEED)
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4.2.4 Velocity coincidence V-COIN signal output

V-COIN signal output will be valid when velocity command (before acceleration/deceleration) coincides
with motor velocity. Velocity is considered to be coincided if the difference between velocity command
before acceleration/deceleration from servo drive and motor velocity is within the value set in Pr4.35.
This output function can be assigned through 1/O configurations, please refer to Pr4.10. When velocity
matches set conditions, assigned I/O terminal will be ON, signal will be valid.

In Position signal in PV mode is in synchronization with V-COIN signal.

Label Velocity coincidence range Valid mode(s)
Range 10~2000 Unit r/min Default 50

Byte length 16bit Attribute R/W 485 address 0x0447

Valid Immediate

If the difference between velocity command and motor actual speed is below Pr4.35, Velocity
coincidence (V-COIN) output signal valid.

Due to 10RPM hysteresis:
Velocity coincidence output OFF -> ON timing (Pr4.35 -10) r/min
Velocity coincidence output ON -> OFF timing (Pr4.35 +10) r/min

Position command after

Velocity acceleration time

Velocity settings added Pr4.35
(RPM) command Velocity coincidence
/L _____________ 1_ ‘_7 range

Motor

Pr4.35 speed | """ \"
Velocity 1
coincidence Pr4.35 A’I : Time
range B : Velocity S S
: coincidence range :
Velocity ON . ON
coincidence
V-COIN OFF OFF

4.2.5 Zero Speed Clamp

Forced set velocity command to 0 using zero speed clamp to avoid servo axis from crawling at low
velocity.
This input function can be assigned through 1/O configurations, please refer to Pr4.00.

Label Zero speed clamp function selection Valid mode(s) E:
Range 0-3 Unit ) Default 0
Byte length 16bit Attribute R/W 485 address 0x031F
Valid Immediate
Value Zero speed clamp function
0 Invalid: zero speed clamp deactivated
1 Velocity command is forced to 0 when the zero speed clamp (ZEROSPD) input signal is
valid.
2 Velocity command is forced to 0 when actual velocity is lower than Pr3.16.
3 Includes conditions from 1and 2
Pr3.16 Label Zero speed clamp level Valid mode(s) m_
' Range 10~2000 | Unit r/min Default 30
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Byte length 16bit Attribute R/W 485 address 0x0321

Valid Immediate

Valid when Pr3.15 = 2/3, velocity command is forced to 0 when actual velocity is lower than Pr3.16 and
after static time set in Pr3.23.

4.3 Torque control

Torque control mode is to the size of motor asserted torque through external analogue input or directly
from set value internally. This control mode is applicable where torque is the main control and limiting
factor.

Torque Torque Torque
Torque ,
comman setting commang commang
input filter limit
+
Velocity Velocity Acceleration / Velocity + S
limit — limit — deceleraton — limit \(/;Ir?;g ——Qi)—— Currerlnt Motor
input selection limit symbol EoImie)
Velocity
feedback Current
feedback
Encoder
Using Motion Studio, set Pr0.01 = 2 to activate torque control mode.
Please set related servo parameters according with the following diagram.
Torque Servo Drive
command input
][\[ Command input . Command . Command .
U setting o filter o limit o
Torque command direction selection P -
g
%
Velocity limit > &
3 &
= TLC output 2
S =
S < Torque limit output TLC Ly 3
>
g
@
< Torque reached output -
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4.3.1 Torque command input control

Torque control mode settings

Torque control mode includes 3 control modes as shown below. Set torque control mode in Pr3.17.

Torque analogue +
Pr3.21

Torque analogue +
Velocity analogue

Pr3. 22( Torque)
Pr3. 21( Velocity )

Pr3.17=0
Pr3. 17 =1

®
Pr3.17 = 2

Torque command
direction —>
Pr3.18

Label Torque internal/external switching Valid mode(s) |
Range 0~2 Unit Default 0
Byte length 16bit Attribute R/W 485 address 0x0323
Valid Immediate
Value Torque command input Velocity limit input
g Ou Analog input 3(Al 3) Pr3.21 set value
1 Analog input 3(Al 3) Analog input 1(Al 1)
2 Pr3.22 set value Pr3.21 set value
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Torgue command direction settings
To switch velocity command direction through DI. Assign TC-SIGN signal to corresponding DI terminal
and determine velocity command direction through digital input signal.

Label Torque command direction selection Valid mode(s) |
Range 0~1 Unit d Default 0

Prs.18 Byte length 16bit Attribute R/W 485 address 0x0325
Valid Immediate

To set torque command positive/negative direction

Value Direction settings
TC-SIGN ON/OFF has no effect on torque direction
g Ou Torque command inputy Positive[ Y Positive directiony

1 Negative[ Y Negative direction
Use TC-SIGN ON/OFF status for torque direction
OFF: Positive direction ON: Negative direction

Torque command input inversion
To set the voltage polarity added onto analogue torque command (TRQR)

Label Torque command input inversion Valid mode(s) ’
Pr3.20 Range 0~1 Unit o} Default 0

Byte length 16bit Attribute R/W 485 address 0x0329

Valid Immediate

To set voltage polarity of analog torque command.
Only valid when Pr3.18 = 0.

Value Motor torque direction
g Ou Not inversed | Positive voltage[ Y 1 Positive direction
1 Negative voltage[ Y1 Negative directionf
1 Inversed 1 Positive voltage[ Y 1 Positive direction
1 Negative voltage[ Y1 Negative directionf

Torque command input gain
To set voltage added on to switching gain of motor torque command from analog torque command(TRQRi

Label Torgque command input gain Valid mode(s) |

Range 10~100 Unit 0.1V/100% | Default 30

Byte length 16bit Attribute R/W 485 address 0x0327

Valid Immediate

To set gain changes from voltage added onto analog torque command (TRQR) to torque command
(%)

-Unit: I 0.1V/100%€E : :

-Set input voltage required for rated output

tO I’q ue. Factory default & |
-Default = 30i  which is 3V/100% e [?"0 1
torque 1?)0 I

“10W8 6 4 -2
+—¢

\ 7] 2 4 6 810V

\ ===1100 voltage

Negative
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4.3.2 Torque velocity

limit

To set velocity limit in torque mode for safety reasons.

Label

Velocity limit in torgue mode

Valid mode(s)

Range 0~10000 Unit r/min | Default 0
Byte length 16bit Attribute R/W 485 address 0x032B
Valid Immediate
To set velocity limit in torgue control mode. Only valid when Pr3.17 =0/ 2.
Label Torgue command Valid mode(s) |
Range 0~300 Unit % Default 0
Byte length 16bhit Attribute R/W 485 address 0x032D
Valid Immediate
To set torque limit in torque control mode. Only valid when Pr3.17 = 2.
Please refer to Pr3.17.
4.3.3 Torque limit (TL-SEL)
This input function can be assigned through I/O configurations, please refer to Pr4.00.
To set torgue limiting method.
Label Torque limit selection Valid mode(s) P S T
Range 0~6 Unit 3 Default 0
Byte length 16bit Attribute R/W 485 address 0x052B
Valid Immediate
Value Limit
d Ou 1%t torque limit Pr0.13
1 2" torque limitPr5.22
5 TL-SEL OFF Pr0.13
TL-SEL ON Pr5.22
3~4 Reserved
Pr0 . 1 Positive torque limit
5 Pr5 . 2 Neg#tive torque limit
Label 2" torque limit Valid mode(s) P S T
Range 0~500 Unit % Default 300
Byte length 16bit Attribute R/W 485 address 0x052D
Valid Immediate

Pr5.22 is limited by max. torque set in motor parameter.

15t torque limit

S T
Label Valid mode(s)
Range 0~500 Unit % Default 350
Byte length 16bit Attribute R/W 485 address 0x001B
Valid Immediate

15t torque limit is set according to ratio percentage of motor rated current. Do not exceed max driver

output current.

Please refer to Pr5.21 on how to set torque limit.
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4.4 Hybrid Control Mode

Hybrid control mode is for servo drive to be able to switch between different modes during operation.
Hybrid control mode consists of the 3 listed below:

1 Position-velocity mode

1 Position-torque mode

1 Velocity-torque mode
Set Pr0.01 to select the hybrid control mode needed through Motion Studio or servo drive front panel.

Label Control Mode Settings Valid mode(s) P ‘ S ‘ T
Range 0~10 Unit o} Default 0
Byte length 16bit Attribute R/W 485 address 0x0003
Valid After restart
val Description
aiue 15t mode 2" mode When 3, 4, 5, 6 combination hybrid mode, 15t and
a 0u Position o) 2"4 mode can be chosen accordingly with control
1 Velocity 5 mode switching input (C-MODE).
2 Torque 5 C-MODE: Invalid, select 15t mode.
3 Position Velocity C-MODE: Valid, selgct 2.St mode. o
— Please allow some time in between mode switching
4 Position Torque
5 Velocity Torque commands. )
—- Please set Pr0.01 = 6 to switch to other modes
Position from PR mod, then set 2"@ mode using Pr0.22.
Pr0.22=1
PR internal Velocity C-MODE is defaulted to Normally Open
6 command Pro.22=1
control
Torque
Pr0.22=2
7~10 Reserved

When Pr0.01 = 3/4/5, please set assign C-MODE mode switching signal to one of the DI terminal and
make sure the logic is valid.

Signal Set value Label Description

Pr0.01 C-MODE Control mode
Invalid Position mode

3 - -
Valid Velocity mode

Control i _ y

C-MODE 0x5 mode Invalid Position mode
switching 4 Valid Torque mode
Invalid Velocity mode
5 Valid Torque mode
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ChaptAppl i cation Case

5.1 Gain Adjustment

I n order for servo driver to execute commands from

machine performance, gain adjustment has to be done
Low gain High gain High gain + feedforward
[r/min
+3000

/. \ L. 2\
/. A\ /. \

/ vy
Lo N\ 4 \; - N
AATTN N :

\" Actual velocity
Command. velacity

-3000

0 200 400 600 0 200 400 600 0 200 400 600

Position loop gain : 320 (0.1/s) Position loop gain : 900 (0.1/s) Position loop gain : 900 (0.1/s)
Velocity loop gain : 180 (0.1Hz) Velocity loop gain : 500 (0.1Hz) Velocity loop gain : 500 (0.1Hz)

Velocity loop integral time Velocity loop integral time Velocity loop integral time

constant : 31ms constant : 31ms constant : 31ms
Servo driver gain adjustment is done in combinatio
Position | oop gain, Velocity |l oop gain and Filters
each other so it al ways advisable to tune each par
machine performance. Pl ease refer to the steps bel o\

137



1 Leadshine

User Manual V2.0 of ELD2-RS DC Servo

Electronic
gear ratio

!

Inertia
measuring

!

Auto gain
adjustment

Requiremen
met?

Manual gain
adjustment

Vibration
suppression

End

Gain Adjustment Flow Chari
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Steps Function{yExpl anati on
) Online Mot or moves with command fro
Inertia automatical | yi ncearltciua artaet iloo ad
identi fi
Aut o Aut o Real time determining of me c
adjustmeladjustmejaccordingly.
1. Onel i ck tuning (Can be
Studi o. Auto tuning of g
actual dat a)
2. Real ti me auto adjustm
mechanical stiffness | ev
wi || be automatically adj
Basic gaiOn top of auto gain adjustnr
parameters so that machine ¢
and foll owing
Basic st 1. Gain related parameters
2. Gain related parameters t
3. Gain related parameters t
Gain swiliGain switching through inter
vi bration at stop, shorten
foll owing.
Manual
adjust me|Model fgl mprove responsiveness, sho
control available in position mode)
Command Set filter for position, vel (
filter
Gai n Enable feedforward function ¢
feedforw
Friction|Reduce the effect of mechani (
compensal
3rd gailBase on wusual gain switching
switchinggain at stopping and reduce i
Vi brati ofMechaniciUsing not ch filtering func
suppressiresonancg{(resonance.
End viBTo suppress |l ow frequency vil
suppress
5.2 Inertia ratio identification function
Il nertia ratio = Tot al mechani cal l oad rotational
Il nertia ratio is an important parameter. Setting
the servo system. I nertia ratio can be set manual
servo driver
To make sure accurate inertia ratio identificatio
1. Max rotational velocity at 400rpm
2. Acceleration/ deceleration time above 100ms
3. Stable | oad torque without | arge variation.
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Online inertia determination

Enabl e motor wusing controll er. Let motor run at aboyv
constant velocity and decel eration hasenedurniong atl tce
|l oadhertia ratio. Result can be found on the front p

monitoring page. Enter the calculated value into Pr(

ti a i i i on Studi o
1 St art Motion Studio and maneuver to i nertia rat.i
Set trial run vel-Weictey ePabi 604 8Bhohe aPc6. 25, click

O servo driver.
i bit external enabling
Il d ACCWO to start t

0 and click on fc
o] he motor. Curren
1 to save current position as startin
on POS 2 to save current position as ¢
4. Set the waiti.i
motor will run

ng time between each cycle in Pré6.?2
according to the parameters set

% s MotionStudio
Common EL8-EC_400F
[y P Y >y 1 g (| &
= J b
O|CEE s % QK= - By i ® K
Emergency Connect File Saveto Driver || Parameter /O Scope  Trial  Pr-Motion Self Mechanical State Error Tools
Stop = Driver Reset List Setting Run~+ Adjusting~  Analysis Monitor Alarm
Quick Access Fundtion Assistance
Function navigation ¥ & X |4 7 Inertia ratio measuring x
=
B Parameters List "
_— @ 1/Q settings STEP-1
v
o Scope Pre.04 Jog Speed | 30 rjfmin
1:/' X Download
-~ W=~ Trial Run
. Pré.25 Acceleration of trial runnin
~Pr Pr-Motion “ CR e
- Servo Enable
Self Adjusting Defauit Inertia Ratio
_— : ¥ Mechanical Analysis
: ] External enabling disabled 2
- w State Monitor
- @ Error Alarm 1 STEP-2
o '.-57 Tool Current| 0.0000 r

1Ky Parameter Setting Assistance

¥ B3 inertis Ratio Identification
- Settings Guide

- é& Controller Command Setting:

Forward Reverse

3:-5:5‘:355::-“2 3

(%) Holding Brake Settings Pré. 21 Waiting time of trial running | 300
.@ Electronic Gear Ratio 5 R
‘[>_ Gain Adjustment Prs, 22 Cyding times of trial running ,57
~-%E] Positon Loop STEP-3
--F5] Velocity Loop IInErhaRaun"ASD—‘ write I 4
- FL] Current Loop
5. After the calculation is done, inertia ratio wil

enter the calcul ated value into Pro. 04
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6 . Click on AParameter Listo to enter parameters ma
on fiSaved to save parameters to driver
¥ _ g || gD
AR LIk
Parametel e} Scope Trial Pr-Motion Self Mechanical State Error Tools
List  fsetting Run~ Adjusting™  Analysis Monitor Alarm -
Function Assistance
4 7 Parameter List x
& Pt = o | o
Y 9 = L
Open SaveAs  Upload Save Compare  Restore
All Parameters Number Label AxisA Min Max Defa... Unit  Enable Mode  Remarks
Pro.Basic Settings PAD.00  Model-following bandwi... 1 0 5000 1 0.1Hz Immediately  Null
Pr1.Cain Adjustment || ), 0 Real time Auto Gain Adi... Oxt 0x0  OxFFF Ol Immediately  Null
Pr2.Vibration Suppres I eal time Auto Gain Adj... Ox X X % mmediately ul
Pr3.Velocity/Torque C| prhdteiSembazls bl 2 50 2l a leamadiatal ALl
Pr4.1/0 Monitoring Se| | PA0.04 Inertia ratio 250 0 20000 250 % Immediately Null I
Pr5.Extended Settings| "BAD.06  Command polarity inver... 0 0 T 0 - Poweroff Res... Null
E;?E’g&f}'al zeettttlil:ngss PA0.07 Probe signal polarity set... 3 0 3 3 Poweroff Res... Null
i v g PA0.08 Command pulse counts ... 0 0 67108... 0 Poweroff Res... Null
PA0.09 1st command frequency... 1 1 21474... 1 Poweroff Res... Null
PA0.10 Command frequency m... 1 1 21474... 1 - Poweroff Res... Null
PA0.11 Encoder pulse output pe... 2500 1 32767 2500 Pjrev  Poweroff Res... Null
PA0.12  Pulse output logic invers... 0 0 1 0 -- Poweroff Res... Null
PA0.13  1st Torque Limit 350 0 500 350 Y% Immediately Null
PAO.14 Excessive Position Devia... 30 0 310 30 0.1rev Immediately Encoder unit
PA0.15 Absolute Encoder settings 0 0 32767 0 Poweroff Res... Null
PAO.16 Regenerative resistance 100 25 500 100 Ohm  Immediately Null
PA0.17 Regenerative resistor po... 50 20 5000 50 w Immediately Null
PA0.19 Friction compensation s... 0 0 1000 0 Immediately Null
Pl ease take note:
1.Trial run velocity and distance should be opti mal
21t is recommended to move only in 1 direction for
moving the axis.
3For applications with higher frictional drag, plea
wl y3as 0~20000 I YAU % 5S¥I dzf G 250
@GS f {16bit L GGNA|R/W | nylpRRNB &| 0x0009
I f AR Immediate

| Pr0.04=( load inertia/motor rotational inertia)*100%

Set inertia ratio according to actual load inertia. When both are uniform, actual motor
velocity loop responsiveness and gain settings will be consistent. If inertia ratio is
greater than actual value, velocity loop gain settings will be higher and vice versa.

For motor with high inertia, Pr0.04 can be left unfilled but optimal setting of Pr0.04

could improve system performance

Common i ssues
Error Cause Sol uti on
Loose | oad confCheck for mechani
.|Measuring di stfl ncrease measurin
nert.i
.lshort
measur i -
failur Pl eassepran i nert
Belt Il oad using a bel't to
|l ow inerti a.
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5.3 Auto gain adjustment

This function wil!/ measure real ti me mechanical pr
mechanical stiffness. Can be used in any control moc¢
Conditions to i mplement

Controlp!ease refer to Pr0.02 for detail
di fferent for each control mode.
nServo driver needs to be enabled
Set up input signals such as dev
Ot her i nput:; Torque | imit and other mot
to move normally without obstacle
f Under <certain conditions, external factors might &
conditions as I|isted exist or unfavorable, please di
Af fecting conditions
. nlf inertia is |l ess than 3 ti mes
Load 1in . . .
NnChanges in | oad inertia
Load nvVery | ow mechanicgl stiffness
nlf gear backlasglari prapeony
nVelocity |l ess than 100r/min or <c
NActdecel eration toA2000r/ min wit
Moti on |DActdecel eration torque | ower tha
Vel ocity < -“1deckmematiaon to 200
|l onger than 50ms

To enable automatic gain adjustment:

1. Di sable the servo driver.

2.Set Pr0.02 = 0x01/0x11 or 0x02/0x12. Then, set P

3. Servo enabl ed. Run moti on as nor mal t o start
parameters wil/l be automatically set.

4. Il ncrease motor responsiveness by increasing ProO.
before setting Pr0.03 to max. value.

5. Save the parameters.

Pl ease take not e:

-Pl ease stop the motor before modifying any par ame
modi fied parameter values into EEPROM and restarting
-Af ter enabling the servo driver for the first ti me
vi bration might occur for the first run, it i s nor mé
Parameters that change in accordance to real ti me g:¢
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There are 2 types of auto gain adjustment methods:
T Standard( Pro@e02 = O0x_ 1) : Basic mode, prioritiz
di sabled. Actual gain auto adjustment as accorda
Gain related parameters that change as shown bel
Par ame|lLabel Remar ks
Pril1.0/1position |l oop
Prl.0/{15velocity |l oop
Pril1.0{1%' velocity [ When stififness
parameters wild/l
constant match stiffness
Prl.0/15vel ocity det e
Pril1.0/1torque filter
Gain related that doesnét change
Par ameglabel Ref erence|Remar ks
Pri1. 1Velocity f| 30M00. E% Doesnédt c
gain con according t
in stiff
T Positioni Br no@2=0x2) : Prioritizing positioning.
without variable | oad, ball screws with | ower fr
2"dposition |l oop gainspesiltievel higher than 1
No.|ParamejLabel Remar ks
1 Pri1.00|2position |d
2 Pril1.01|2velocity 1gd
3 Pri1.02|1%t'vel oci ty i
constant
4 Pril1.03|12vel ocity de¢
5 Pril1.04 |2t orque filtiwhen stiffness se
6 Prl1.05|2"%osition |dparameters will b
7 Prl1.06|2"%elocity |l dmatch stiffness
8 Pri1.07|2"% el ocity i
constant
9 Pri1.08|2"9 velocity
filter
10 |[Pr1.09|2"%orque filf
I f auto gain adjustment is valid, the parameters |
Pro.02 = 0x00 or 0x10, can the gain related par amet ¢
Gain related parameters that donét change with the
Par ameglabel Ref er enc:¢
Pril1.10Velocity feedfor war 1000 ms
Pri1.13Velocity feedforwar 30%
Pril1.12Torque feedforward 0. 50ms
Pri1.13Torque feedforward 0
Prl.15Position control g4 0
Prl.17Position control S\ 10
Prl.18Position control s\ 50
Pril1.19Position gain switq 33
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of mechanical | oad
e select mechani cialerltoiaad raactcioor dda mdy meoc H aomidc al s
Load type Description
OXO00ORi gi d st|{When | oad gwdt h rel awi vieneyrG
adjustment ssypt emr irteiszpeo n sStvreu
including high precision re
gears, etc.
O0x01 High inHigh | oad( liOnetritmes or above
prioriotpieza@ati on stability .g
Recommended mechanimcatl mdrid.ft
O0x02_: FI € When | ofhlde xivel It & rediagh veéelhnheg®
structure adjustments operi atriidn zes tStbrid
i ncluding long transportatio
Structures with high inertia can have better perforri

Real time Auto Gain Adjusting £+ f AR Y

OXO~OXFFF | !y A (i — 5S T dzZ G |ox1

S| 16bit ' GGNRORW |nyp | RRI O0x0005
Immediate
{ SGaA L LILX AOF GA2Y

Used to set motion setting mode, which can be selected according to the motion
characteristics or setting requirements. Generally, it is recommended to select mode
1 with good generality when there is no special requirement, mode 2 when rapid
positioning is needed If mode 1 and mode 2 cannot meet the requirements, please
choose mode 0.

. Pr0.03 invalid. Gain value must be adjusted manually and
Motion 0:Manual

Ox00 i accordingly.
X >€ ldng Pr0.03 valid. Quick gain adjusting can be achieved by changing
mode 1:Standard Pr0.03 stiffness value. Gain switching is not used in this mode,

suitable for applications with requirements for stability.

Pr0.03 valid. Quick gain adjusting can be achieved by changing
Pr0.03 stiffness value. This mode is suitable for applications
2:Positioning requiring quick positioning. Not recommended for load mounted
vertical to ground, or please compensate for the load using
Pr6.07
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Used to select the load type, choose according to load-inertia ratio and mechanical

structure.
This mode prioritizes system responsiveness. Use this mode
0: Rigid when there is a relatively rigid structure with low load inertia.
structure Typical application including directly connected high-precision
0x0 0 Load type gearbox, lead screw, gears, etc.
o setting For applications with higher load inertia (10 times or above),
L . gain settings take into account both machine stability and
1:High inertia . .
responsiveness. Not recommended to set stiffness above 15 for
high load inertia.
2 Flexible This mode prioritizes system stability. Use this mode when there
) is low rigidity structure with high load inertia. Typical
structure S .
applications included belts and chains.
0x_00 | reserved

The setting type combination is a hexadecimal standard, as follows:

Setting type Applicati on

0X000 Rigid structu

0X001 Rigid structu

0X002 Rigid structur

0X010 Hi gh inertia

0X011 Hi gh inertia

0X012 Hi gh inertia

0X020 Fl exible stru

0X021 Fl exible strud

0X022 FIl exi bl e struc
Real time auto stiffness adjusting +Ff AR Y 2 { ¢
0~31 Ly A — 5STIl dzA G |11
S| 16bit P'GONROGRW |nyp | RRN 0x0007
Immediate

Low —»Mechanical stiffness—» High

Low —»

Servo gain — High

8180 F I I FFFFFI I 706968 | I || FFF I I 5150

Low —

Responsiveness— High

Lower values ensure better system responsiveness and mechanical stiffness but machine
vibration might occur, please set accordingly. Recommend to set to around 15 with motor with
high inertia.
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Gai

n parameters settings table
15t gain 2" gain

§ Pr1.00 Pr1.01 Pr}.OZ Pr1.04 Prl'.95 Prl.QG PrZ.L07 Pr1.09
£ | Posiion Vioon” | imegralime | Toraue | Piocl™ | Vios¥ | negraltme | Toraue
] gain constant gain gain constant

©18) |z | ~ oamss | @O | o) | (Hz | ~ oams | (@01MS)
81 20 15 3700 1500 25 15 10000 1500
80 25 20 2800 1100 30 20 10000 1100
79 30 25 2200 900 40 25 10000 900
78 40 30 1900 800 45 30 10000 800
77 45 35 1600 600 55 35 10000 600
76 55 45 1200 500 70 45 10000 500
75 75 60 900 400 95 60 10000 400
74 95 75 700 300 120 75 10000 300
73 115 90 600 300 140 90 10000 300
72 140 110 500 200 175 110 10000 200
71 175 140 400 200 220 140 10000 200
70 320 180 310 126 380 180 10000 126
69 390 220 250 103 460 220 10000 103
68 480 270 210 84 570 270 10000 84
67 630 350 160 65 730 350 10000 65
66 720 400 140 57 840 400 10000 57
65 900 500 120 45 1050 500 10000 45
64 1080 600 110 38 1260 600 10000 38
63 1350 750 90 30 1570 750 10000 30
62 1620 900 80 25 1880 900 10000 25
61 2060 1150 70 20 2410 1150 10000 20
60 2510 1400 60 16 2930 1400 10000 16
59 3050 1700 50 13 3560 1700 10000 13
58 3770 2100 40 11 4400 2100 10000 11
57 4490 2500 40 9 5240 2500 10000 9
56 5000 2800 35 8 5900 2800 10000 8
55 5600 3100 30 7 6500 3100 10000 7
54 6100 3400 30 7 7100 3400 10000 7
53 6600 3700 25 6 7700 3700 10000 6
52 7200 4000 25 6 8400 4000 10000 6
51 8100 4500 20 5 9400 4500 10000 5
50 9000 5000 20 5 10500 | 5000 10000 5
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5.4 Manual gain adjustment

Due t o l i mitation of |l oad conditions, aut omati c g
performance. Contr ol can be improved through manual
The servo system is made up of 3 control |l oops. Fr
current |l oop as shown in the diagram bel ow.
- Velocity o Torque
"] feedforward ”| feedforward
+ + + +

Command N Command - Position Velocity Current o
input filter 4\ control control control »| Motor

-‘k - T- -
Velocity Current |
feedback feedback X
A
v
Position | 4
feedback | Encoder
l nner control | oop demands higher responsiveness. I
in accordance to this principle. Current | oop gair
without tuning. When gain adjustment is done wunder
system stabil e, position and velocity |l oop gain hav
the responsiveness of the position | oop is | ower th:

to tuning (Position and velocity contr 0

Ste|Par ame Label Tuning method
Determine if velocity |l oop
velocity command at hi ghest
correctly, velocity Il oop hidg

_ _ ___ Velocity
Increase Pr 1. 01 fé‘:&gﬁ”d
velocity

1 Pr1. Vel oci
|l oop |

crease Prl1.01 provided th
duce positioning ti me, K
'l owi ng. Reduce Pr1.01 i f
t up vibration suppression
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St el]Par ame

Tuning method

2 Pr 1. (

Vel oci

To eliminate velocity |l oop

Actual
velocity
Command

Reduce P1.02 — — — velocity

Vel ocity |l oop infmgg4d080/ t i me
constanf2* " *vVelocity€loop gain(Hz)
Reduce Pr1.02 to reduce p (
vi bration might occur if si¢
deviation candét be zeroed i
Reduce Pr1.02 t o i ncrease
deviati on, provided that th
the systemerltfi al oraadt i o i s h
in mechanical system, incre
Determine if position | oop
position command at hi ghes
highest following frequency
Increase Pr 1.00 —— —- T:(())Smltrlggnd

Increase Pr 1. 01 P’;g:g'n

Posi ti

Il ncrease Pr1.00 t o reduce
reduce positioning ti me p
resonance or noise in the g
it mi ght cause trembling i
positioning overshoot

El i minate high frequency
resonance.

Actual
velocity

Veloci
Increase Pr 1.04 ——— cir‘;i'nind

System response improves with lower set value but there

is mechanical limitations>XHigh frequency resonance
suppression improves with higher set value but it might
cause reduction in response bandwidth and phase margin,
resulting in system turbulence.

Torque filtering frequency is 4 times higher than velocity
loop max following frequency:

1000000/ (2 TPr1.04)0Pri1.011
For example, wheénl@Hz.01=18
Pril1.04 shcc&EuRrdl .staffi02>d IEms
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1. I'f vibration occurs with increasi
2.1 f the parameters are set too hig
3. To suppress vibration at stop, 1in
4. Decrease Pr1.04 if motor vibrates
5. Pr1. 04 cannot be set to overly hi
torqgue | oop response is much high
For servo gain, i f any one of t
parameters accordingly. Make sur e
1) Increase responsiveness
a) Reduce torgque command filter ti
b) Increase velocity | oop gain
c) Decrease velocity Il oop integral
d Il ncrease position | oop gain
2) Decrease responsiveness, prevent
a) Reduce position | oop gain
by I ncrease velocity |l oop integral
¢c) Reduce velocity | oop gain
d I ncrease torque filter ti me

ng Prl.01, please
h, it might cause
crease Prl.01 and
too much at rest.
gh vaHeaccatatse i t mi ¢
er than velocity |
he parameters 1is
to the change at
me

ti me

vi bration and ove
ti me

9.4.1 Parameters adjustment under different control modes

Under different control mode, parameters adjust ment
Al nertia -meAAutongai woadMawmstathemtad n adj ust ment so
Position control mo d e
Set -Ilpbpedtia ratio Pr0.04 after inertia determinatior

No.|ParamejLabel

1 Prl.00|1position |l oop gain

2 Prl1.01|1svelocity |l oop gain

3 Prl.02|1svel ocity integral time const

4 Prl1.03|1svelocity detection filter

5 Pril1.04 |2t orque filter time constant

6 Pri1.05|2"%osition | oop gain

7 Pril1.06|2"%elocity | oop gain

8 Pri1.07|2%elocity integral time cons/|

9 Pri1.08|2"%elocity detection filter

10 Pri1.09|2"%orque filter time constant

11 Prl1.10|Velocity feedforward gain con

12 Prl1.11|Velocity feedforward filter t

13 Pril1.12|Torque feedforward gain

14 Pri1.13|Torque feedforward filter tim

15 Prl1. 15|Position control gain switchi

16 Prl1.17|Position control switching | e

17 Prl1.18|Position control switching hy

18 Prl1. 19|Position gain switching ti me
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Isandd2ain initial values are obtained by automatic ¢

No.|ParamejLabel

1 Pril1.00|2po0osition |l oop gain

2 Pril1.01|12velocity |l oop gain

3 Pril1.02|12velocity integral time const

4 Pril1.03|2velocity detection filter

5 Pril1.04 |2t orque filter time constant

6 Prl1.05|2"%o0osition | oop gain

7 Pr1.06(|2"%elocity |l oop gain

8 Pri1.07|2%elocity integral time cons/|

9 Pri1.08|2"%elocity detection filter

10 Pri1.09|2"%orque filter time constant
Manually adjusted gain parameters

N o ParameilLabel

1 Prl1.00|1position |l oop gain

2 Prl1.01|1velocity |l oop gain

3 Prl1.02|1velocity integral time const

4 Prl1.04 |15t orque filter time constant

5 Prl1.10|Velocity feedforward gain con

6 Prl1.11|Velocity feedforward filter t
Vel ocity control mode parameters adjustment i s pret
position | oop gain Prl.00 and Prl1l.05, velocity feedf
Torgue control mo d e
Parameters adjustment for torque control mode has (
1. When actual velocity reaches velocity |imit, adj

Mot or will switch from torque control to velocity
2. When actual velocity doesnét reach velocity | imit

gain and feedforward gain, parameter adjustments
I f there is no veIOC|tyIimit and control is througl
notch filter, set elocity Ilimit to max. valwue and i
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9.4.2 Gain switching

Gain switching function can be triggered internal!/l

velocity control mode. Foll owing effects can be real

1. Switch to | ower gain when motor stops to suppress

2. Switch to higher gain when motor is moving at a | o

3. Switch to higher gain when motor is moving at a |
behavior

Di agram bel ow shows gain switching when motor stops.

| »
! |
Command I Time
Motion velocity | |
|
| |
S I |
top : | Stop
Status (Servo enabled): Driver | (Servo enabled)
| |
| { I
. i i I
Low Gain : Hz'gdh gain | Low Gain
Gain 18t Gain gain | 1st Gain
\ Prl. 19 settime —p»

Is'gain (Pril. ®@Hyigamnd 2Z-Pril. ®H) switching can be realiz
positioning mode. Switching condition is set througl
mode.
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Pr0.02 L Standard mode

Set Pr0.02

Pr0.02 L. Manual
Positioning mode

Gain
switching

Prl. 15=0 /K Pri. 15=1
Set Pr1. 15

e
PAL. 15=3/5/6/9/ 10

Set
Pri1. 17-Prl1. 19

A 4 A 4
18t gain [« » 2" gain
Switch gain accordingly
End
R e 3 e d D a a e e 0 g 3 0
No./ Par ameLabel Remar ks
P —_ I n position coaba o
1 |pr1.15 09851t 9nN Clegioaio0.
switching m . .
I n velocity coabar9
2 Pr1. 17/ Position c(Please set Pri1.170
switching
Position | f PrRr 1718, drive
3 F)r1'18hysteresis L, Pr1.18
4 Pril1. 19 Position gAs shown bel ow
switching
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[ 0S¢ Position control gain switching mode + f AR Y_:l:
wlky3aS |om10 PYAG 5S¥I dzt (|0

. @0S f|16bit I GG NR | R/W nylpRRNS { 0x011F

+1 f A R | Immediate

tNdDPM T

In position control, set the conditions for gain switching to be valid.

+ fdd/ 2YRAGAZDIAY a6AGOKAY3 O2yRAGAZY
g 0u 1t gain fixed Fixed on using 1t gain(Pr1.00-Pr1.04)
1 2" gain fixed Fixed on using 2" gain (Pr1.05-Pr1.09)
- Gain switching input I GAINE invalid: 1t gain.
2 Gain switching - Gain switching input I GAINE valid: 2" gain.
input valid F 5 ST A& lj\y M
Switch to 2™ gain when set torque command absolute
value larger than (level + hysteresis)[%]
Switch to 1% gain when set torque command absolute
value gmaller than (level + hysteresis)[%]
5 ngh command - Acceleration c;);:é?jm Deceleration
torque | |
Set . o o
e |
L]
1st 2nd 1st
4-9 Reserved Reserved
Valid for position control.
Switch to 2" gain if position command U 0
Switch to 18 gain if positional command = 0
throughout the duration of delay time and absolute
value of actual velocity remains smaller than (level -
hysteresis) (r/min)
Pending position |
10 command | Switch when both
+actual velocity Position conditions fulfilled
Command
Velocity
Feedback

** Above ‘level’ and ‘hysteresis’ are in correspondence to Pri.17 Position control gain

switching level and Prl.18 Hysteresis at position control switching.

[ 0S¢ Position control gain switching level |+ f A R Y'—:l:
) X | -z 2 ) 7
wl y3s 0~20000 ' YA U Mode 5STI dzf G 50
dependent
. &0S f]16bit I GG NR| R/W nylpRRNB { 0x0123
+1 f A R | Immediate
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Set threshold value for gain switching to occur.

Unit is mode dependent.

Switching condition Unit
Position Encoder pulse count
Velocity RPM

Torque %

Please set level (i hysteresis

[ I 0 St | Hysteresis at position control switching | + I f A R Y!:I:
wlky3s 0~20000 'y A G Mode 5S T dzf 33
dependent
&804S |16bit LG G N R/W nylpRRNS | 0x0125
f Sy3ai
+ | f A R| Immediate

To eliminate the instability of gain switching. Used in combination with Pr1.17 using the

same unit.

If level< hysteresis, drive will set internally hysteresis = level.

[ I 6 St | Position control switching time + £ AR Yg:l:
wl Yy 35| 0~10000 | YAU Joims [5STFIldzt U |33
&804S |16bit GG NR | R/W nylpRRNS & 0x0127
f Sy3ai
£ f A R| Immediate

During position control, if 1*t and 2" gain difference is too large, to ease torque
changes and vibration due to rapid changes in position loop gain, set suitable Pr1.19

value

For example: 1st (pr1.00) <-> 2nd (Pr1.05)

2nd (Pr1.05)

1st (Pr1.00)

Result of
switching
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5.5 3" gain switching

Besides switchdmdidgZae nivp@aminBlswi tching is added to set g:¢
stopping to reduce positioning ti me. )
Only available under position npaien anal WPég6a.i\Ob esiwi®x ,c hseest

tosiglain, it has'gai m,0 ¢wirtoawlihng time is set in Pril.19.
Diagram bel ow shows when Pri1.15 = 7.
Paosition command velocity
RPM
Duration

-PA6.05 x 0.1ms -
——l

2" gain 1% gain

Pr1.05~Pr1.09

|

|

|
Pr1.00~Pr1.04 !
|

Position loop gain = Pr1.00 xPr 6.06/100
Velocity loop gain = Pr1.01 xPr 6.06/100
Velocity loop integral time constant, velocity detection filter, torque filter time
constant will still be applied in 1% gain

Position 3" gain valid time
S | 0~10000 'yAG |0ims |5SFEd Gfo
f | 16bit GG NR G R/W nyp I RR|O0x060B
+] f AR Immediate

To set time for 3™ gain to be valid
Only available in position mode
When not in use, set Pr6.05=0, Pr6.06=100

[ 6St Position 3™ gain scale factor £ f AR Y_:l:

wky3S | 50~1000 'y A G | 100% |5 ST dz G100
80S f]16bit GG NR G R/W nyp I RR]|O0Ox060D
+] f AR Immediate

Set up the 3™ gain by multiplying factor of the 15t gain
Position command velocity

(RPM)
Effective time
- Pr6.05 x 0.1ms;
——————!
|
nd ¢ rd st I
27 gain 37 gain 1% gain |

A

Pr1.00~Pr1.04!
|

Pr1.05~Pr1.09

Position loop gain = Pr1.00 x Pr6.06/100
Velocity loop gain = Pr1.01 x Pr6.06/100
Velocity loop integral time constant” Velocity detection filter
Torque filter time constant still uses 1% gain
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Above diagram is illustrated using Pr1.15 = 7.
3" gain= 15t gain * Pr6.06/100

Only effective under position control mode. 3™ gain valid when Pr6.05 # 0. Set 3™ gain value in
Pr6.06. When 2" gain switches to 1% gain, it will go through 3, switching time is set in Pr1.19.

5.6 Model following control

Model following control is a type of closed | oop
and acts as a reference for actual mod e | in a cl
treated as a control mode with 2 flexibilities:
responsiveness and closed | oop control wused to i
interference. They dondét affect each other
Model following control can be used in position
commands, reduce positioning time and foll owing
control mode.
«| Velocity > Torque
MEC "1 feedforward feedforward
+ Velocity C t
Position Position + Position + Ll -
command [P] fiter [P ) loop gain g;ﬁ cg)r?t‘r)ol P Motor
Velocity Velocity
feedback loop _|ntegra| Current |
4 time feedback |
constant Y
Position
feedback Encoder
To adjust model following control

1. Automatic adjust ment

Set model following bandwidth Pr0.00 = 1 for a
model following bandwidth is adjusted automat.
3. Manual adjustment
Pl ease used manual adjustment if
A Automatic adjustment is not satisfactory.
A Responsiveness needs further i mprovement in
A There is a need to set servo gain or model f
Steps to manually adjust
St e Content
1 Set up vibration suppression.
2 Set up the right inertia ratio.
3 Manually adjust gain.
4 I ncrease Pr0.00 provided that there
Pr0o.00 O Pr1.01 is recommended.
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Model following bandwidth determines the resp
set will increase responsiveness and reduce p
at a | ower value but responsiveness wil/l be |
| arge for mechanical structure with | ower sti
under high velocity.
5.7 Feedforward gain
I n position control, velocity feedforward is
calcul ated internally and velocity command ca
only wusing feedbacks, this wild.l reduce positi
comparing the torgqgue needed during motion fro
velocity feedback, torque feedback can be cal
5.7.1 Velocity feedforward
Vel ocity feedforward can be used in position
increase velocity responsiveness, reduce 0Si

[ F0Sft Velocity feed forward gain +F f AR Y

wl y3S |0~1000 'y AU | 010% |5STFI dzt G 300

. 0S8 f|16bit G4 NR| R/W nylpRRNS {0x0115

+ f AR Immediate

Used for decreasing following error caused by low responsiveness of velocity loop. Might
cause overshoot or increase in noise if set value is too high.

[F65&¢ Velocity feed forward filter time +1f AR Y
constant

wl y3aS | 076400 ''yAG |00lms |5 ST dzf {50

. @0S f |16bit GG NR | R/W nylpRRNS{ 0x0117

+f AR Immediate

Set velocity feed forward low pass filter to eliminate high or abnormal frequencies in velocity
feed forward command. Often used when position command with low resolution or high
electronic gear ration to smoothen velocity feed forward.

Position deviation under constant velocity can be lowered with higher velocity feed forward
gain. Please to refer to the equation below.

Reduce Pr1.11 value to suppress velocity overshoot during deceleration; Increase Pr1.11 value
to suppress noise or vibration due to long driver control cycle or position command uneven
pulse frequency.

FLLILX AOFGA2YH
Set Pr1.11 = 50 0.5ms€ , improve feedforward effect by gradually increase Pr1.10. The
equation below can be used to determine the position deviation due to velocity feedforward
gain under constant velocity.
e Uint
Set velocity[——/] 100 — Velocity feed foward gain[i)]
100

Position deviation[Uint]= Position loop gain[Hz] *
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Vel oci t feedf orward applicati on
Set Prl1.11 to around 50 (0.5ms), then tune Pri1.10 fr
feedforward achieves better performance. Under cons:t
will decrease as tff}fedvelocity feedforward gain incre
/elocity feedforwar
A Position deviation gain
Motor velocity
Command ,".'; ----- -----------
\'el<1ty ‘<
{ Lso[%]
Steps to tuning:
1. Increase Prl.10 to increase responsiveness but %
[ decel eration.
2. By reducing Pri1.11, velocity feedforward would be
Pr1.11 need to be tuned to a balance.
3. I f mechani cal noi se exists under nor mal wor king
position command filter (1 time delay/ FIR smoothi
5.7.2 Torque feedforward
Position control mode: Torque feedforward can increec
decrease position devi ateiced eduwrtiimgh.constant acc
Vel ocity control mode: Torque feedforward can increa
decrease velocity deviation during constant velocit)
[ F 6St Torque feed forward gain +Ff AR Y
wlky3as ~ LYy A 9% 5STI dzZ G
t NM o v 0~1000 |.c.{ 0.1% - ) 0
. eusS f |16bit 00 NR|R/W nylpRRND;{0x0119
+F f AR Immediate

Before using torque feed forward, please set correct inertia ratio Pr0.04. By increasing torque
feed forward gain, position deviation on constant acceleration/deceleration can be reduced to
close to 0. Under ideal condition and trapezoidal speed profile, position deviation of the whole
motion can be reduced to close to 0. In reality, perturbation torque will always exist, hence
position deviation can never be 0.

Torque feed forward filter time A1 f AR Y-—
constant

0~6400 ''yvAG |00lms |5 STFI dzf G| o0
16bit GG NR | R/W nylpRRNS{0x011B
Immediate

Low pass filter to eliminate abnormal or high frequencies in torque feed forward command.

Usually used when encoder has lower resolution or precision.

Noise reduces if torque feed forward filter time constant is set higher but position deviation

will increase at acceleration varied points.

FLLILX AOFGA2YH

N Set Pr1.13 = 50ms, please increase torque forward gain gradually to enable torque
feedforward.

N By increasing Pr1.13, noise will reduce but position deviation will become larger.
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159

edf orward application
Set Prl1.13 to around 50 (0.5ms), then tune Prl1.10 f
achieves better perfor#aecel edadéonconseapbsatccon d
will decrease as the velocity feedforward gain incre
g foror veleeiw Velocity feedforward sain = 100% constant
veloCltly Ieedliorward gain = o constan
doviation \
. Command \_,»"  Torque feedforward v,
- welocity o« gain \.“
<0 [%]
X 4-50[%] "\
) \“. Time
‘100[%]
Steps to tuning:
3. Ilncrease Prl1.12 to increase responsiveness but v
/[ decel eration.
4. By reducing Pri1.13, torque feedforward would be |
Pr1.13 need to be tuned to a balance and reduce n
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5.8 Friction compensation function

This function is to compensation for changes in | oact
compensation value is directional
A
Velocity
command

/ \ Pr6. 08

Pr6. 07
. \
AT A

I

} >

| / Time

I

| |

' |

' |

' |

' |

| Velocity |

| command

Motor off Motor on Motor off

Vertically |l oaded axis: A constant eccentric | oad toc
positioning deviation due to different motional dir e
Beddti ven axis: Due to | arge radial | oad with dynami ¢
deviation can be reduced by adjustin Pr6.08 and Pr ¢

[ 6St Torque command additional value It AR Yh

wlk y3S |-100~100 LY AG | % 5SFI dzf G|o
t Nt &1 N < a N T S

. eus f]16bit ' 00 NR|R/W ny p I RR| 0x060F

£ £ AR Immediate

To set torque forward feed additional value of vertical axis.

Applicable for loaded vertical axis, compensate constant torque.

Application: When load move along vertical axis, pick any point from the whole motion and
stop the load at that particular point with motor enabled but not rotating. Record output
torque value from d04, use that value as torque command additional value (compensation
value)

_ a Positive direction torque compensation | # I f A R Y[l { ¢
[0St
value
wl y3S |-100~100 Py AG | % 5SFI dzt U|o
.&0S f]16bit GG NR| R/W nyp I RR|O0x0611
+ f AR Immediate
. . . . + . 2
t N o1 QIR Negative . direction torque | £ f AR Y& { ¢
compensation value
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dzt

wl y3S |-100~100 Py Al | % 58F1 0
. @08 f]16bit GG NR|R/W nyp I RR|O0x0613
+] f AR Immediate

To reduce the effect of mechanical friction in the movement(s) of the axis. Compensation values
can be set according to needs for both rotational directions.

Applications:

1. When motor is at constant speed, d04 will deliver torque values.
Torque value in positive direction =T1;

Torque value in negative direction = T2

N
Pr6.08/Pr6.09 = T¢ = |T1 T"|
2
t 2aA0AGBSkbSAFGAGS O2YLISyaliArAzy O2NNBaLRy
t2aAGA 0SS G2NJjdzS O2YLIRyal GAzy @FtdzS I' bot
bS3IIGAGBS G(2NJjdzS O2WNE&YigIrbrz2y oI fdzS T
t Nbdny TEZ tNxonplreT FNROHI A2y O02YLISyal GA
5.9 Safety Functions
5.9.1 Max. motor rotational speed limitation
Mot or rotationahespeéedohi Rr8s24. | f command speed
1000r/ min, motor rotational speed will only go up
Mot or overspeed threshold value <can be set in Pr
operation, Er1A0 might occur.
[I()Sf Maximum motor rotational speed + f AR Y_
whky3s ~ LY A i 5S T dzf G
T y : | 0~10000 | )f r/min
. @30S f {16bit ' 00 NRM(R/W nyp I RR|O0x0331
£+ f AR Immediate

To set maximum motor rotational speed but not higher than motor rated speed
If Pr3.24 = 0, maximum motor rotational speed = max. speed in motor parameter.

[ 0S¢ Overspeed level settings + f AR Y_
wh y 3 S | 0~10000 'y A G | r/min 5STI dzf G

. &30S f|16bit GG NR (R/W nyp | RR Ox051B

+ f AR Immediate

If motor speed exceeds Pr5.13, Er1A0 might occur.
When Pr5.13 = 0, overspeed level = max. motor speed x 1.2
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5.9.2 Max. duration for motor to stop after disabling

Set max time duration for motor to stop after disabl

duration set in Pr6.14 and motor speed is stildl higher
doeshnabvte hol ding brake, dynamic braking wil!/ be activat
[ F0St Max. time to stop after disabling £+ f AR Y_
wl y3aS |0~1000 Ly A ms 5S T dzf
.e0S f|16bit I GG NR | R/W nyp I RR Ox061D
+Ff AR Immediate

To set the max. time allowed for the axis to stop on emergency stop or normal axis disabling.
After disabling axis, if motor speed is still higher than Pr4.39 but the time set in Pr6.14 is
reached, BRK_ON given and holding brake activated.

BRK_ON given time is determined by Pr6.14 or when motor speed goes below Pr4.39, whichever
comes first.

Applications:

1. After disabling axis, if motor speed is still higher than Pr4.39 but the time set in Pr6.14 is
reached, BRK_ON given and holding brake activated.

2. After disabling axis, if motor speed is already lower than Pr4.39 but the time set in Pr6.14 is
not yet reached, BRK_ON given and holding brake activated.

Dynamic brake will be provide the braking function if the function is activated for motors
without holding brake.

5.9.3 External brake deactivation output signal BRK-OFF

Pl ease refer to Pr4d4.11 to set up the 1 /0 out
conditions are fulfilled, the set | /O output wi
[ oSt Holding brake deactivation delaytime |+ f A R Y[ { ¢
wl y3S |0v3000 LYy A ims |5 S ¥ dzf G} 150
. @30S f]16bit F'GGNRG RW |nyp | RR|O0x044B
+F f AR | Immediate

To set delay time for holding brake to be activated after motor power off to prevent axis from
sliding.

When Pr5.06 = 0, SRV-ON signal is off, holding brake is activated (delay time is determined by
Pr4.39 or Pr6.14). Motor powered-off once delay time set in Pr4.37 is due.

[ 6Sf Holding brake activation delay time +F f AR Y_
wl y3S |0~3000 Py A G ms 5SFI dz i

. @30S f]16bit I GG NR| R/W nyp I RR|O0x044D

+F f AR Immediate

To set delay time for holding brake to
Mot or will remain at current position |
hol ding brake to be fully released bef

162



1 Leadshine

User Manual V2.0 of ELD2-RS DC Servo

ON
SRV ON _OFF off
B : Brake released '
: (BRK_ON)
Brake 5 *4
BRK_OFF__ON [ : A
. N N On . .
off
Motor Power : : L
*—>—<—2 Released *—>—<—2
Actual holding  graked : | Braked
brake status : :
Motor Lo

Velocity —
*1: Delay time set in Pr4.38
*2: Delay time from the moment BRK_OFF signal is given until actual holding brake is released
or BRK_ON signal is given until actual holding brake is activated. It is dependent on the holding
brake of the motor.
*3: Deceleration time is determined by Pr6.14 or if motor speed goes below Pr4.39, whichever
comes first. BRK_OFF given after deceleration time.
*4: Pr4.37 set time value.
5Sfl@&@ GAYS FTNRBY GKS Y2YSyd {wxyhb Aa 3]
pnnyYaao

[ 6Sf Holding brake activation speed £+ f AR Y[ { ‘ ¢ ‘

wl y3S | 3073000 YA G |r/min 58S T dzf ] 30
@30S f]16bit I GG NR| R/W nyp | RR]|Ox044F
+ f AR Immediate

To set the activation speed for which holding brake will be activated.

When SRV-OFF signal is given, motor decelerates, after it reaches below Pr4.39 and Pr6.14 is not
yet reached, BRK_OFF is given.

BRK_OFF signal is determined by Pr6.14 or if motor speed goes below Pr4.39, whichever comes
first.

Application:
1. After disabling axis, Pr6.14 has been reached but motor speed is still above Pr4.39, BRK_OFF
signal given.
2. After disabling axis, Pr6.14 has not been reached but motor speed is below Pr4.39, BRK_OFF
signal given.

Deceleration max duration: 2s. Servo disabled after 2s.
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9.9.4 Servo stopping mode

[ F0St Servo-off mode +F f AR Y2_
wkhy3S |o~ :y)\ i 5SF1I dzt d
. @30S f |16bit P'GOGNRRW |nyp | RRNJOx050D
+F f AR | Immediate
To set servo driver disable mode and status.
Set value Explanation
0 Driver disables after velocity reaching value set in Pr4.39
1 Driver disables immediately, axis in free stopping mode

5.9.5 Emergency stop function

Emergency stop is used when an alarm occurs or a se
driver is enabl ed.

Met had Slet up Pr4.43 to enable the function

Emergency stop function +F f AR Y_

S 0~1 LY AL | — 5S¥I dzf
f | 16bit GG NR | R/W nyp | RRI Ox0457
R Immediate
£ £ dz§ 5SAO0ONALIGAZ2Y D
5 00 Emergency stop is valid, servo driver will be forced to STOP and Err570
occurs.
Emergency stop is invalid, servo driver will not be forced to STOP. Servo can
1 be enabled once E-STOP signal is cleared.
[ F0Sft Driver prohibition |nput settings +fAR YR { ‘ ¢
wlky3asS |o0/1/2 )M\u i 5S8Fldzt G|o
80S f |16bit ! G 0 NR| R/W nyp I RR|O0x0509
+F f AR Immediate
To set driver prohibition input (POT/NQOT)
I £ dz 5Sa0ONRLIGAZ2Y
0 POT A Positive direction drive prohibited
NOT A Negative direction drive prohibited
1 POT and NOT invalid
2 Any single sided input from POT or NOT might cause Er260

Met haod UXRiSMgB5 addresgh master device to activate thi

[ 0S¢ Servo braking torque setting +F f AR Y_

why3S |ov500 Ly AG | % 53T dzf G
. @30S f|16bit I GG NR (R/W nyp I RR|O0x0517
+] f AR Immediate

To set torque limit for servo braking mode.
If Pr5.11 = 0, use torque limit as under normal situation.
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Please note that if Pr5.11 set value is too low, emergency stop will take longer.
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5.10 Vibration Suppression

5.10.1 Mechanical resonance suppression

Mechanical system has certain resonance frequencies. W
occur at around mechanical resonant frequencies, preve.l
situation, notch filter can be used to suppress resonal
To suppress mechanical resonance:
1. Torque command filter time constant
Set filter time constant to reduce gain at around
Torque command filteHZbflooxTk/Pd.204¢ QuOrnanisddd 0. 00001
2. Notch filter
Notch filter suppress mechanical resonance by redtu
notch filter is correctly set, resonance can be s

Mechanical Resonance

Resonance

Gain

Antiresonance

Notch filter Frequency
Gain
Frequency
A Notch filter bandwi dth
~ Center frequency of the notch fil8eéB,. frequency
A Notch filter depth
The ratio between input and output of center fre
When depth = 0, center frequency output is total
Hence when notch filter depth is set at | ower Vv
suppressing mechanical resonance but it might ca

Depth '

4

Frequency

166



% Leadshine
User Manual V2.0 of ELD2-RS DC Servo

Notch frequency properties

— Depth0, width4
5 === Depth50, width4
—— Depth0, width8

|
o
,

10 100 1000
Frequency [Hz]

| f arheel yt ifcr omesmdahani cal pr o
vi bration did occur, it mi gh not be due to mechan
reached its | imit. This kind of vi bration canét be

gain and torque command filter ti me.

perties analysis tool (
t

To use not i
Aut omati c h

1. Set Pr 2.

h t
ot f
0

O S (g

ter
r auto notch filter adjustment
f Pr0. 03 tiffigeaoupi mdr emmstecsh f3i | ter (Pr2.07/
utomatically when driver is enabl ed. Pr2.00 = |
f resonance is sup-pdegssedngi nomelmnsilsteerf i s w
ccurs when mechanical stiffness increases, pl
requency to actual resonant frequency.

f r

c [

= 1 0]
S

[

t
use manual notch filter.

r
way 0
gl fnot ch f i |'terroups eotf t'threb tvearl sufetso
0
h

C [
2 S
aaldlj iursg i
er (Pr2.
Pr2.00 = 1,
2.04/ Pr2.05/P
et resonant f
arameters throu

e
t
N
1/ Pr2.02/Pr2.03), see if reson
t hen"dgredupt hef vidijlutespsf ofoann&Bt c h
2.06)
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h

r
r
g Motion Studi o.
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Adaptive filtering mode settings + f AR Yg:
0~4 DY AG | — 5S T dzA
4 16bit LG 0 NR| R/W nyp FRR 0x0201
Immediate
o O 5Sa0ONRLIGAZ2Y
0 Adaptive filter: invalid Parameters related to 3™ notch filter remain
unchanged
Adaptive filter: 1 filter valid | 1 adaptive filter becomes valid. 3" notch filter
1 for once. related parameters updated accordingly. Pr2.00
switches automatically to 0 once updated.
Adaptive filter: 1 filter | 1 adaptive filter becomes valid. 3 notch filter
2 remains valid related parameters will keep updating accordingly.
3-4 Reserved -
[0S 15t notch frequency + f AR Y& { ¢
w yzls 50~4000 LY Ad Hz 5S¥I dzf (| 4000
. @0S f S| 16bit GG NR| R/W nyp I RR|0x0203
+F f AR Immediate

Set center freque
Set Pr2.01 to 400

ncy of 1%ttorque command notch filter.
0 to deactivate notch filter

[ 65¢ 1% notch width t £ AR Y_
wlky3as 0~20 LY A — 5S T dzf

80S f S| 16bit FGONR| RW |nyp I RR 0x0205
+] f AR Immediate

Set notch bandwidth for 1% resonant notch filter.

Under normal circumstances, please use factory default settings. If resonance is under control, in
combination with Pr2.01 and Pr2.03, Pr2.02 can be reduced to improve current loop
responsiveness which allows higher mechanical stiffness settings

[ 65¢ 1%t notch depth + f AR Y_
wly3as 0~99 VYA — 5STI dzA

. @30S f S| 6bit 'GGNR| RW |nyp |FRR 0x0207

+ f AR Immediate

Set notch depth for 1%t resonant notch filter.
Under normal circumstances, please use factory default settings. If resonance is under control, in
combination with Pr2.01 and Pr2.02, Pr2.03 can be reduced to improve current loop
responsiveness which allows higher mechanical stiffness settings

[ 6Sf 2" notch frequency + f AR Y
wl y3s 50~4000 'YAG | Hz 5S T dzt G| 4000
. 0SS f S| 16bit I GG NR| R/W nyp | RR|0x0209
+ £ AR Immediate
Set center frequency of 2™ torque command notch filter.
Set Pr2.04 to 4000 to deactivate notch filter
[ 0S¢ 2" notch width +F f AR Y { ¢
wly3as 0~20 VY AL - 5STI dzt (|4
&804S t S|i6bit I GG NR| R/W nyp | RR|0x020B
+ f AR Immediate
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Set notch bandwidth for 2" resonant notch filter.

Under normal circumstances, please use factory default settings. If resonance is under control, in
combination with Pr2.04 and Pr2.06, Pr2.05 can be reduced to improve current loop
responsiveness which allows higher mechanical stiffness settings.

[ 05t | 2notchdepth 1 A7 v

wl y3$s 0~99 Py Al [ — 58T dzf @
80S f S|i6bit UG G NR| R/W nyp | RR 0xozoo
+] £ AR Immediate

Set notch depth for 1%t resonant notch filter.
When Pr2.06 value is higher, notch depth becomes shallow, phase lag reduces. Under normal
circumstances, please use factory default settings. If resonance is under control, in combination
with Pr2.04 and Pr2.05, Pr2.06 can be reduced to improve current loop responsiveness which
allows higher mechanical stiffness settings.

[0St 3" notch frequency tFf AR Y

wlky3as 50~4000 'Y AG | Hz 5S T dzf (| 4000
80S f S|i6bit UGG NN R/W nyp I RR|O0x020F
+ f AR Immediate

Set center frequency of 3™ torque command notch filter.
Set Pr2.07 to 4000 to deactivate notch filter

[T 656 [ 3%notchwidth ARENENG

wl y3S 0~20 Ly Al | — 5STFI dz G
80S f S|ie6bit I GG NX R/W nyp | RR Ox0211
+] f AR Immediate

Set notch depth for 3™ resonant notch filter.

When Pr2.06 value is higher, notch depth becomes shallow, phase lag reduces. Under normal
circumstances, please use factory default settings. If resonance is under control, in combination
with Pr2.04 and Pr2.05, Pr2.06 can be reduced to improve current loop responsiveness which
allows higher mechanical stiffness settings.

B ' 05t | 37nochdepth AREGENG

wlky3s 0~99 VY AG | — 5S T dzf i
80GS f S| 16bit GG NN R/W nyp FRR Ox0213
+] f AR Immediate

Set notch depth for 3" resonant notch filter.

When Pr2.06 value is higher, notch depth becomes shallow, phase lag reduces. Under normal
circumstances, please use factory default settings. If resonance is under control, in combination
with Pr2.04 and Pr2.05, Pr2.06 can be reduced to improve current loop responsiveness which
allows higher mechanical stiffness settings.
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5.10.2 End vibration suppression

» Direction

Motor Moving body

I f the mechanical has an end that is |l ong and heavy
and affect the positioning. Usually happens on | ong
usually within 100Hz which is | ower thanf megahancyal
resonance which can be prevented by applying | ow fre
To apply low frequency suppression
1. Trace current/ position deviation waveform when mc
2. Measure the vibration cycle T1 of current wavefor:i
3. Convert T1 into |l ow frequency resonance by F1 = 1/
4. Write F1 into Pr2.14
5, I f some other |l ow frequency res3omardc evradeu rF2, i mlte:
A
Command

velocity

A

/ Position deviation

E

y

/\/\/\/\A
\/ V

Timet
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The result of suppressing | ow frequency resonance
l. End low '.‘
‘. frequency ".
A End vibration is SUppresson /:.\". | End vibration s
[ | measured using laser /] measured using laser
1 a measurement device [ measurement device
| |‘ / |‘ N \ N .‘I |‘ |
| A [ [
[ | | |
. Actual [ Actu_aJ
[\ velocity |\ velocity
[ 6Sf 15t damping frequency +F f AR Y“I:l:
wlky3s 0/10~2000 |! Yy A (i 0.1Hz 5S¥I dzf
. @0S f § 16bit GG NR (R/W nyp I-RRPOxOZlD
+f AR Immediate
Set Pr2.16 to O to deactivate this parameter.

To suppress wobble at load end. Often used when wobble of flexible structure due to high
deceleration upon stopping. Especially effective for wobble with frequencies under 100Hz. Set

Pr2.15 to wobble frequency (wobble frequency can be determined using tracing function of
Motion Studio)

[ 6Sf 2nd dampingfrequency +F f AR Y“I:l:
wly3as 0/10~2000 |! YA (i | 0.1Hz 5STI dzA

80S f S 16bit !L]uNJ\ R/W nyp I-RRPOxOZZl
+ f AR Immediate

Set Pr2.16 to O to deactivate this parameter.

To suppress wobble at load end. Often used when wobble of flexible structure due to high
deceleration upon stopping. Especially effective for wobble with frequencies under 100Hz. Set

Pr2.16 to wobble frequency (wobble frequency can be determined using tracing function of
Motion Studio)

5.11 Multiturn absolute encoder

Multiturn absolute encoder records the position and the revolution counts of the motor. When
driver is powered-off, multiturn absolute encoder will backed up the data using battery and after
powering on, the data will be used to calculated absolute mechanical position and there is no need
for a mechanical homing process. Use widely in robotic arms and CNC machines.

If it is the first time using the encoder, please home the mechanical axis and initialize the
absolute position of the encoder to zero. Set up a homing point and only home when there is an
alarm. Please stop the axis before reading any position data to prevent inaccuracy.

5.11.1 Parameters setting

Absolute encoder settings +f AR Y
16bit GG NR| R/W nylpR R NS | 0x001F
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;il- f AR | After restart | | |
Val ( Mo d e Description
405 [l ncreme/lDoesnét retain position data on
Mul titu  Retrain position data on power
1 absolut|di stance and no multiturn data o
|l inear
Mul titulRetrain position data on power o
2 absolut|{(Pr6.63+1). Unlimited travel di s
rotary
3 Single |Used when travel distance is wit
absolut|loverfl ow wil/l trigger al ar m.
Clear mul titurn alarm and activ
5 switch to multiturn mode once al
Mul ti pl ease solye accordi_ng_ to Er153.
absol ut Clear multltur_n position, reset
9 absolute function. Wil/l switch t
remains at 9 after 3s, pl ease so
axis before setting to 9 and hom
5.11.2 Read absolute position
laSt €ps
1) First, sel ect a motor with multiturn absolute enco
version supports the specific motor;
2) Set Pr O0l.fl5i t= ils the first time of installation, Errl
and positi on Ptase lome the axisandihitiakize the absolute position of the encoder to
zero.
3) When absolute homing point is set and there is no f;
4) Finally, the user can read the absolute position. P«
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Install battery

ome process
Finishing

NO*

Homing process
set Pr0.15=9

v

Read absolute
position

*Noté The newly installed encoder is not
initialized and will alarm

2aRead absolute position

When the rotor turns in clockwise direction, t he 1
counter clockwise direction, the count32wi6l7n tboe posit
+32767 I f the count number reaches +32767 in count e
back3206382767 and vice versa for cl ockwise direction
As for position dat a, it depends on-1BH®7A4r e@i3sibon a
8388607

Pulse
i count %
'—’: within |l<—
| single
: : : | turn | :
Multiturn m } m=-2 | m=-1 m=0 : m=1 : |
I I I | | I
| ) | | | |
R T REEEES -
| : | | |
| 1 | | |
| | | |
| | | |
I e | | . |
| | | |
: [, | / :
| l \/ |
0 t f t T t
L2y & 0291 | 025t | 0F22-1 | 0221 | D20y |
|
T3 1 T=3
7~\\ - - N
hfﬂﬂ Homing point Q(O'ﬂ
Q_—=—"a> "0
cW ccw

33Cl ear multiturn position
Before clearing multiturn posi
revolution count = 0 but absolu

needs to

r
t remai ns |
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Pl ease make sure the homing point is within the raé
and setup of the homing point can be set with the u:
By setting Pr0.15 to 9, multiturn position wil/l b e
Pl ease take notice of motor position during power oOf
position of the motboirt daubrsionlgutpeo wenrc oodne r( 2a3s exampl e) .

5.11.3 Absolute Encoder Related Alarm

The alarm can deter mi ne
with absolute encoder, enc
or on the front panel Con
Al arm output:

Err 153 will be shown on fr
Err153 might occur,

N B § absolute encoder
needs to be homed and mul t
21 f battery voltage
31 f battery voltage
wonobét clear the alarm. AXi
4a Al arm processing flow ch

if absolute value encoder
oder error etec. occur s, U s
troll er wildl stop any opetl
ont panel or by 1 /0 ALM si
is used for the first t i me
iturn data needs to be cl e
s | ower than 3. 2v. Repl ace
s |l ower than 2.5v or batt e
s needs to be homed and mt
art

Absolute
Encoder

Replace encodg
or set P0.15=0

Replace
battery
oWeron

YES

Alarm clear

Return to home
point, set PH.15=9

X

A

Alarm clear
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5.12 Regenerative resistor settings

When motor torque is acting the opposite direction of the rotational direction (i.e. Deceleration, vertical drop
axis), energy will flow back into the drive. This will caused the capacitors inside the drive to increase in voltage
which might cause over capacity. Regenerative resistor is required here to prevent over capacity of the
capacitors.

Regenerative energy can be reduced by reducing rotational inertia, increasing deceleration time, decrease
load torque or reduce max. rotational velocity.

Label Regenerative resistance Valid mode(s) P S T
Range 25~500 Unit Ohm Default 100

Byte length 16bit Attribute | RIW 485 address 0x0021

Valid Immediate

To set resistance value of regenerative resistor
Pr0.16 and Pr0.17set value determine alarm threshold of Er120.

If set value > actual regenerative resistance, Er120 occurrence might be delayed.
Label f:t?:;eratwe resistor power Valid mode(s) h

Range 20~5000 Unit w Default 50

Byte length 16bit Attribute | RIW 485 address 0x0023

Valid Immediate

To set power rating of regenerative resistor. Please refer to table below
Drives Resistance (13 ) Power rating(W)
ELD2-RS7005B 10 30
ELD2-RS7010B 10 50
ELD2-RS7015B 10 50
ELD2-RS7020B 10 100
ELD2-RS7030B 10 100/150
ELD2-RS7040B 10 150/200
ELD2-RS7060B 10 150/200

Pr0.16 and Pr0.17 determines the threshold value of Er120. Please set accordingly or it
might trigger false alarm or damage to servo drive.

Note: If external regenerative resistor is used, please set according to its labeled power
rating.
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ChaptkBlodbus communi cat.

6.1 Communication connection

A RS232 tuning port - Connect to PC tuning software (CN7)
A RS485 communication - Connect to other drives or master device (CN5)

RS485 network of multiple servo drives

If there is a need to connect multiple ELD2-RS series servo drives together, it is recommended to connect
the drivers in series and no longer than 3 meters of CABLE-TX*M*-LD2 cable between each nodes
(drivers) as shown below.

<3m <3m <3m <3m
Master Node 1 Node 2 Node3 - — — — — - Node N
device

Keep the connection cable between each node as shor
I nstall a terminal resistor each end. Recommended r
Pl ease use shielded twisted pair connection cabl es.
Connect to reference ground of the driver.

Connect shielded foil of the cables to Protective E
Pl ease separate them from power cable or any cabl e

[ cntE et et B et ant- BN i
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Communication parameters

Label [RS485 communicatidvalid miZmnay
Range 0~255 Uni t 3 Default|s
Byte | ¢16bit Attri bR/ W 485 addi0x0538B
Val i d After 1

Value Bit Checksum Stop

0 8 Even 2

1 8 Odd 2

2 8 Even 1

3 8 Odd 1

4 8 Null 1

0 50 8 Null 2
Label RS485 communicatiqValid m
Range 0~15 Uni t 3 Default |4
Byte | ¢16bit Attri bR/ W 485 addp0x053D
Val i d Af ter 1

Val ue Baud rate Val ue Baud rate
0 2400bps 0 40 38400bps

1 4800bps 5 57600bps

2 9600bps 6 115200bps
3 19200bps
Baud rate t ol3e84aOn0chep:s N204.050%, 5 250706b0p0s N 2 %
Label RS485 axis addresgValid m
Range 0~127 Uni t o) Default |1
Byte | ¢16bit Attri bR/ W 485 addili0Ox053F
Val i d Af t er 1
When controller is connected to multiple ¢
Pr5.31 can be used to set the axis | D/ addr
Pl ease set to a max of 31 if the communi c g
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Switch SW to modify Baud rate and terminal resistor. Please refer to the table below.

Diagram Function Pr6.33 | SW4 Baud rate SW1 | Sw2 Terr_ninal SW3
resistor
ccw Pr5.30
6| 1T Motor (Default) OFF | befault: 9600 | OFF | OFF Disconnect
act 0 OFF
RREN direction ed
(1 CwW ON 19200 ON OFF
1T
(01 Modbus | Spin dial OFF 38400 OFF | ON
1| [ high bit 16+Soi 8 Connected | ON
address el ON 57600 ON | ON
ID spin dial
Diagram Bit Modbus address Bit | Modbus address
Pr5.31
0 8 8
Default : 16
1 1 9 9
2 2 A 10
XS,
RCS-1 : ‘: 3 3 B 11
RCS-2 - ©
ase’ 4 4 C 12
5 5 D 13
6 6 E 14
7 7 F 15
Communication Port
To be connected to other drives or master device (controller) — CN5
Port Diagram Pin Signal Label
1 RS485+ Modpus Data positive
terminal
H ol lallallal ol | H Modbus Data negative
INIMINIE 3 RS485- | terminal
CN5 \Vi
i H% 78|l éﬂ | 5 GND Power supply ground
I 1
Others NC 10 pins are not applicable

Note:
A Molex 55959-1030 Connector Header (Driver side)
A Molex 51353-1000 10-pin rectangle connector 1pcs for each axis (Provided)
A Molex 56134-9000 female terminal reel 10pcs for each axis (Provided)
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6.3 Modbus Protocol

ELD2-RS series servo drives contain 16-bit including function code 0x03, 0x06 and 0x10.
- 0x03: Read data function code

- 0x06: Write single data function code

- 0x10: Write multiple data function code

6.3.1 Read Data 0x03

Read Data function code 0x03 can be used to read 1 i1 100 16-bit data. For example, from servo drive to
slave as 1 and reading 2 data. (H: High 8-bit, L: Low 8-bit)

No!/Request ff dae tekGht dv Reply framéasddnate
1 | D Sl ave 0x01 | D Sl ave 0x01
2 FC Function 0x03 FC Functiong 0x03
3 . H Data cqg 0x00(
4 ADDR| Starting L NUM “byte 0x04(
5 Data co| 0x00( H
6 NUM ~ wo f d 0x02( DATAL1 Data 1 L
L CRC Checksu L DATAZ2 Data 2 H
8 H L
9 L
10 CRC Checks a

Request frame and reply frame should have the same set of data as shown below.
Transi 01030004000285CA

Recei | 010304000000027BF2

Send Frame: Request Frame. Master device writes a 2-Word (16 bit) data (0x0004) into slave servo drive
with ID no. 1. Before frame transmission, 6 byte CRC checksum is OXxCA85

Receive Frame: Reply frame. Master device reads 4 byte (8bit) data from slave servo drive with ID no.1
successfully. Before receiving frame, 7 byte CRC checksum is 0xF27B.

6.3.2 Write single data 0x06

Function code 0x06 is to write single 16-bit data into servo drive. For example, from servo drive to slave
station 1 and write 1 data. (H: High 8-bit, L: Low 8-bit).

No|{Request ff avines 8k v Reply frafétasddlbatle
1 I D S| ave 0x01 | D S|l ave 0x01
2 FC Functi orn 0 x60 FC Functiol 0x&
i ADDR Addr e s | ||:| ADDR Addr es T
5 DATA Dat a H DATA Dat a H
6 L L
! CRC Checksu L CRC Checks L
8 H H

Communication data is as shown below (Transmit and receive data should be the same):

Transi 010600400 HAXTA
Recei|] 010600400 AHAA
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Send Frame: Request Frame. Master device writes a 1 Word (16 bit) data (0x0002) into slave servo drive
with ID no. 1 (Address 0x0004). 6-byte CRC value is 0xCA49 before frame sending.

Receive Frame: Reply frame. Master device writes data into slave servo drive with ID no. 1 and get same
data frame back.

6.3.3 Write multiple data 0x10

Function code 0x10 is to write multiple 16-bit data into servo drive. For example, from servo drive to slave
as 1 and reading 2 data. (H: High 8-bit, L: Low 8-bit).

No!/Request ff dae tekGht dv Reply framéadgdnate

1 I D Sl ave 0x01 | D Sl ave 0x01

2 FC Functi or 0x03 FC Functiongn 0x03

j ADDR|Starting ||:| ADDR Addr es 'I__l

5 Data co 0x00( Data co H

6 NUML " wofd 0x02( NUM " wofd L
Data cof 0x04 L

7 NUM2 “Byte (2*NU CRC Checks H

8 H

9 DATA Data 1 L

10 H

11 DATA/ Data 2 L

12 L

13 CRC Checksu H

Servo parameters are 32-bit with high 16-bit at the front and low 16-bit at the back. 2 continuous

communication addresses will be distributed starting with even number (High 16-bit uses even number
address, low 16-bit uses odd number address. Word byte frame word is also with high 8-bit at the front
and low 8-hbit at the back.

32-bit data written from starting address 0x0000 (Servo driver with axis address 01):

Se

n d 01

10 0O

00000002 WD4 FB A

Recei

011000 04 00 02 00 09

Send Frame: Request Frame. Master device writes a 2 Word (16 bit), 4 bytes data (0x0000 0000) into
slave servo drive with ID no. 1 (Address 0x0000). 11-byte CRC value is OXAFF3 before frame sending.

Receive Frame: Reply frame. Master device writes a 2 Word value into slave servo drive with ID no. 1
(Address 0x0000). 6-byte CRC value is 0xC841 before frame sending.
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6.3.4 Reply error

When driver receives request frame data format with error, driver will feedback error reply data frame to

master device.

No . Error reply fr-aMastdata (9
1 I D Sl ave 0~31

2 FC Functi or (0x03/0x06/ 0x
3 Error ¢ Addr es 0O0x01/0x02/0
4 L

5 CRC Checks H

Error code table:

Error coc¢ Descri ption
0x01 Function code er
0x02 Address error
0x 03 Data error, i . e. Wr i
0x 08 CRC checksum err

Communication data:
Receive frame: S| ave servo driveb6s reply frame.

drive will not respond to current request.

[Send]ol 11 00 04 00 02 04 01 00 00 OO0 F3 A0
[Receive]0l 91 01 4C 56

Receive frame: S| av e

servo

dri veods

reply frame.

or slave station does not support this function, unable to respond to current request.

[Send]ol 11 00 04 00 02 04 01 00 00 00 AZ 65
[Receive]0l 91 01 8C 50

6.3.5 Auxiliary function parameters

Auxiliary functions are activated by sending control word.
Done status can be monitored using status word. Status reset to initialization after reading status word.

Control Word:

Registry Label Oper at
0x1801 Control W (g Write
Control ) Auxi liary Fung
0x1111 Reset current a
0x1122 Reset history a
0x2211 Save all par ameter
0x2222 Parameter initializa
parameters)

Request fr ame

Request fr ame
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0x2233 Reset all parameter
0X4001 JOGeft (onOO&Mmsver
0X4002 JOGight (ohC@@Emhseve

Note: Continuous JOG moation is only possible if signal is triggered with interval time under 100ms. Step
motion if interval time >100ms.

Parameter saving status word:

Registry Label Oper at
0x9D 1 St awos d Read
Status w Description
0x5555 Successfully sa
O0xAAAA Failed to save
6.3.6 Alarm info parameters
Registry Label Oper at
0203 Current Al Read
Servo Alarm: Addr. 0x2203
Effective bit[11:0]value(Hex) Effective bit[11:0]value(Hex)
. . L @ & Alarm . . ~ 4 A& Alarm
High 4-bit[15:12] Y| & 1 S High 4-bit[15:12] Y| & 1 S
0x000 Normal 0x190 Excessive motor vibration
O0xOE1/ OxOEO Overcurrent 0x150 Encoder disconnected
0x100 Overload 0x151/0x170 Encoder data error
0x180 Excessive position 0x152 Encoder HALL signal error
deviation
0x1A0 Overspeed 0x240 Parameter saving error
0x1A1 Motor out of control 0x570 Emergency stop
0x0DO Undervoltage 0x120 Regenerative energy
overload
0x0CO0 Overvoltage 0x153 Encoder battery error
0x171/0x172 Encoder parameter 0x210/0x211/0x212 Input configuration error
error (Repeated/wrong input)
Others Please refer to Chap. 9
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6.4 Frequently occurred issues and solutions with RS485
communication.

Terminal resistor

R5485

Master Mode 2 Mode 3

Terminal resistor is to be connected at the start and end of the device network. Recommended resistance
of the terminal resistor: 120 Ohm. Measure the resistance within the network using a multimeter and refer
to the table below.

Measured resiNMNdramale: (B Description
0 Short <circuit
Much | ower than|Might be other resistor wi
ter mi nal resistor is wused
Much higher thanMight be due to damaged/ f &
port

Incorrect wiring connection

485+ | A
Mode T T F']'r \
485 S )
485-_| Uncornected = “
ground Shield foil

unconnected

Please make sure RS485 communication connection is normal using a multimeter. Then, make sure the
reference ground is corrected connected. If there is not no reference ground, please leave it unconnected.
Same goes for cable shield foil.
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Signal interference

N\ 2 285 node 1 RS485

II /\/ | Pl
\\ Power Supply Cable grounded)

Protective Earth PE

External interference : Magnetic ring can be intertwined within cable 1 and 2 to prevent external
interference.

/' ‘\ 2 1 Motor UVW -

(M) &)

Power Supply Cable
\\ 4 wersupely Motor PE -

Protective Earth PE

Driver interference: If interference occurs within the driver, please intertwine magnetic rings on
cable 1 and 2. Please loop UVW cables around the magnetic ring for at least 3 rounds. Do not
loop PE wire into the magnetic ring.
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Step-by-step problem solving

1: Verify if communication parameters setting are correct (ID not repeated, uniform Baud rate
and data format);

2: If terminal resistor used is correct;

3: If wiring connection is correct;

4: Verify grounding and PE connection;

5: Communication cables should be separated from power cables.

Servo drives are devices of good anti-interference. However, during installation, interference still
might occur due to wiring and grounding issues. Please refer to the table below if such problems
persist.

St ep Soluti ons
1 Use shielded wire cable for 1/ 0O si
2 Connect motor PE to PE terminals o
terminals of electrical net wor k.
3 Ground master device and servo dri
4 Loop UVW motor power <cabl e3 atrionuensd.
5 Loop signal cable ar-dubhdmmagnetic
6 Use shielded cable for power cabl e
7 Connecapaciftialntceer ont o DI i npaR . Mal

DI ;I—_ Driver
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ChaptZ7ePR mode

PR function is a control module in servo drive that controls single axis motion using PRocedure
program. Main single axis motion control functions included homing, path, position limit and
emergency stop. Using PR functions can save the resources on the main controller.

Motion controlier/ PLC

positioning module

-»| Driver
Pulse + direction

Previous positioning motion control system

]

T ———— Homing, JOG
Position limie,
Addr. 1/O Emergency stop
Enable I/O Positioning path no.0
Microcontrolier/ * Positioning mode /—\\
Simple PLC CANBUS * Position data ) 2

Positioning path
no.15

Positioning mode
Position data
Velocity data
Acceleration
Deceleration
Positioning data

Please set Pr0.01 = 6 when using PR functions. All position unit: 20000 Pulse/r
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7.1 PR functions introduction

Function Description

Homing Driver seeks origin signal through homing to determine zero point of the mechanical
motion coordination system
1. Homing mode configurable. Can be chosen between position limit signal homing,
origin signal homing and manually set home;

2. Homing direction configurable;

3. Specific position can be set after homing completed;

4. Homing velocity, acceleration and deceleration configurable.

5. High homing velocity to locate origin and low homing velocity to look for Z-signal
JOG Forward/Reverse JOG through 1/0O control. Used for tuning.

1. JOG direction: forward JOG, reverse JOG
2. JOG velocity and acceleration configurable

Position limit Prevent mechanical damage by limiting the range of motion
1. Positive/Negative position limit input through I/O
2. Software position limit

3. Position limit deceleration configurable

Emergency stop | Emergency stop input signal through I/O. To stop any operating motion

Path motion Select path ID through 10" ADDO0-3€ , then trigger path motion through enable 10

" CTRGE Xor directly through 1/0 combination mode)Xpath motion can be controlled
directly through 485 communication as well

Path motion includes positioning, velocity and homing modes.

1/0 trigger includes rising edge, double edges trigger

Supports continuous positioning>X

Max. 16 paths)X

Configurable position, velocity and acceleration/deceleration>X

Pause time/ timer configurable

ok wnhpE

485 PR parameter R/W through 485 communication. Control PR functions such as homing,
communication | JOG, path motion, emergency stop, etc.
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1.2 Control parameters

All PR motion related parameters including trigger, status output, limits, emergency stop,
JOG, homing, etc.

Param
eter

Label

Description

485 Addr.

Pr8.00

PR Control

PR control functions
Bit OE =0i CTRG rising edge trigger
=11 double edges trigger ;
Bit 1E =11 software position limit validi
=0l software position limit not valid;
Bit 2E =1 homing upon power on |
=0l no homing upon power on
Bit 3E =11 absolute value memoryl
=0l absolute value with no memoryl

0X6000

Pr8.01

Path count

16 paths

0X6001

Pr8.02

Control Operation

0X6002

Pr8.06

Software positive limit H

High 16-bit of software positive limit

0X6006

Pr8.07

Software positive limit
L

Software positive limitl Only able to read low 16-bit
using 485 communication€

0X6007

Pr8.08

Software negative limit
H

High 16-bit of software negative limit

0X6008

Pr8.09

Software negative limit L

Software negative limitl” Only able to read low 16-bit
using 485 communication€

0X6009

Pr8.10

Homing mode

Homing method in PR mode
Bit OE Homing direction
=0 E ReverseX
=1E Forward
Bit 1E Specific position after homing
=0E NoX
=1E Yes
Bit2~7E Homing mode
=0E Position limit homing
=1E Origin homing
=2E Single turn Z homing
=3E Torque homing
=8E Immediate homing
Bit BE =1: Homing with Z-signal
= 0: Homing without Z-signal

Single turn Z homing is homing method within 1
revolution, has nothing to do with Bit 8 Z-signal.

0X600A

Pr8.11

Zero position H

High 16-bit of zero position

0X600B

Pr8.12

Zero position L

Zero positionl” Only able to read low 16-bit using 485
communication€

0X600C

Pr8.13

Home position offset H

High 16-bit of home position offset

0X600D

Pr8.14

Home position offset L

Home position offsetl” Only able to read low 16-bit
using 485 communication€

0X600E
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Pr8.15 High homing velocity Set high homing velocity 0X600F
Pr8.16 Low homing velocity Set low homing velocity 0X6010
Pr8.17 Homing acceleration Set homing acceleration 0X6011
Pr8.18 Homing deceleration | Set homing deceleration 0X6012
Pr8.19 Homing t?i:ﬂze holding Set homing torque holding time 0X6013
Pr8.20 Homing torque Set homing torque value 0X6014
Pr8.21 Homing overtravel alarm | Set homing overtravel alarm threshold, set to 0 to 0X6015
' range deactivate the alarm
Prg8.22 Emergency sto.p at limit Set position limit emergency stop deceleration 0X6016
deceleration
Pr8.23 STP emergency stop Set STP emergency stop deceleration 0Xe017
deceleration
OE Disable 1/0 combination trigger mode. Uses I/O 0X601A
CTRG signal edge trigger.
Pr8.26 I/O combination trigger | 1E Enable /O combination trigger. Valid when
' mode HOME-OK signal is valid.
2E Enable I/O combination trigger. HOME-OK signal
not required.
Pr8.27 I/O combination filter | Set I/O combination filter time 0X601B
prg.2g | Scode ?/l;rlLeent output Display S-code output 0X601C
=0E Reset new command automatically>X 0X601D
. =0x100>KPosition limit error during homing
Pr8.29 PR warning =0x101>XEmergency stop. Homing not completed>X
=0x20x>KPosition limit error on Path N
Pr8.39 JOG velocity Set JOG velocity 0X6027
Pr8.40 JOG acceleration Set JOG acceleration 0X6028
Pr8.41 JOG deceleration Set JOG deceleration 0X6029
Pr8.42 Command position H High 16- bit of command position 0X602A
ition I -bi 0X602B
Pr8.43 Command position L Cqmmand posmon_r iny able to read low 16-bit
using 485 communication€
Pr8.44 Motor position H High 16- bit of motor position 0X602C
M itionl” Onl I low 16-bit usi 0X602D
Pr8.45 Motor position L otor posmo_n Qn y able to read low 16-bit using
485 communication€
Pr8.46 Input Input status 0X602E
Pr8.47 Output Output status 0X602F
Pr8.48 0x6030
- S-code setting Path N S-code output settings ~
Pr8.63 0x603F
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1.3 PR Motion
7.3.1 Homing

Homing is divided into 5 methods according to home signal: Single turn Z-phase homing,
position limit homing, origin homing, torque homing, manually set home. Position limit homing,
origin homing and torque homing can be with or without Z-signal. Homing can be triggered upon
power on or using /O after servo enabled.

Homing sequence diagram

commar

and
contr

(

A
Velocity | |
| ]
[ |
| |
/—\ | g
| \ /I .
[ |
| |
| |
| 0
I Enable homing :
|
HOME __! :
| |
| |
! _'Homingdone
! '
1. HOME Homing trigger signhbobmi Whewi HOMEe i dowal adg¢cor dir
met hod.
2. CMD_OK Command compl eted signal Il nvalid when
command is done.
3. Please refer to Pr8. 10 to set homi ng met hods
recommended to use Motion Studio to modif t he
Label Homing mode Valid mode(s) ¢
Range 0~ OXFFFF | Unit / Default 0
Byte length 16bit Attribute R/W 485 address 0X600A

To set homing method in PR mode. It is recommended to modify PR control parameters
using Motion Studio.

Bit 8 Z-signal 2-7 Homing I’ Specific 0 Homing
homing™ mode™ position after direction”
homing~
Description =1, homing with | =0 Limit homing =1, Yes =1, Forward
Z-signal =1 Origin homing =0, No =0, Reverse
=0, homing =2 Single turn Z
without Z-signal | homing
=3 Torque homing
=8 Immediate
homing
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Paosition limit, origin and torque homing with Z -signal
1. Negative |Iimit homing
° Start ] End = High velocity —>  Low Velocity

z signal J 5 o

Negative limit

NOT

A Starts from N )

NOT= OFFE §_|

= = (]

B Starts from >

NOT= OV\D ﬁ ; D
2. Positive Iimit homing

° Start [ End —> High Velocity —* Low velocity

Z-signal
|
. . |
Positive limit
|
POT T !
| |

/ i
A Starts from
POT= OFFE
[
B Starts from —Ih}
POT= OND .

3. Origin iMemgianrg ve direction
° Start L] End —» High velocity — Low velocity

Z-signal

Origin switching

ORG ,—!
Za

T

Negative limit
NOT _|

A Starts from ORG=0OFF
and NOFOFF| |

and NOFOFF [ |

I
I
I
C Starts from ORG=0OFF K : I
[l
I
I

[
[

|
|
|
B Starts from ORG=0ON : I_A—P—:—
|

and NO?EOFFD —

[

\ 4
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4. Ori gin iPomiing ve direction

° Start u End — High velocity = —* Low velocity
Z-signal |_,|_|_,|_,|_,|_,|_,|_

Origin switching
ORG

Positive limit
A Starts from N

ORSDFF and 4
pofOFF L—— ¥ {]

B Starts from
OREDN andD
POFOFF

C Starts from .—r '

ORSOFF andL| ’L = ]

14

[
[

POFOFF

5, Torgue hNeng atgi ve direction

° Start m End — High Velocity — Low velocity

Z—signal_l_l I_l I_l |_| |_| I_I |_

& hS

6. Torgqgue hPm$intgi ve direction

y N

|

° Start m End — High velocity — Low velocity

[

Z-signal

A 4

i

[
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Position limit, origin, torque and manual set home (Homing with single condition)

1. Negative | imit homing

) Start u End =P High velocity —>  Low velocity
Negative limit
NOT
<
A Starts from —
NOFOFH | R — l

]
B Starts frorﬁ '_.4_1,\
NOFON]| | I_} .:.

2. Positive |
[ ] Start ]

(.

i mit homing
End =P High velocity —>  Low velocity
Positive limit
POT

>
A Starts from /
POEOFFD

] //‘r\

I

B: Starts from

oo ] ==l
3. Origin iMemgianrg ve direction
° Start ] End

L

= High velocity = — Low velocity

Origin switching I—
ORG

Negative limit

NOT —|

F 3

A Starts from
ORE&DFF and
NOFOFF

)
/7
v’

[
(.

B Startsfrom
OREDN and
NOFOFF

C Starts from ‘x_‘
OREDFF and

NOFOFF \ — -V

1
N
4

[
-

1

(.

Y
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4. Origin ilPomiing ve direction

° Start u End = High velocity ¥— Low velocity
Origin switching —|
ORG
Positive limit —|
POT

A 4

A Starts from ,—/ Aﬁ \)

OREOFF and D —
POTOFF

B Starts from / >—‘
[ =

OR&ON and

POFOFF
C Starts from — f
OREDFF and [ ] — T

POFOFF AN

5. Torgue hNenjgatgi ve direction

—

—

—1

A

° Start L] End — Low velocity

! o

6. Torque hBms$intgi ve direction

(I

° Start | End — Low velocity

Y

[
[
o
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7.3.2 Position limit and emergency stop

For safety concerns, PR mode is designed to trigger emergency stop when position limit or

emergency stop signal is valid. Please refer to the sequence diagram below.

Velocity

'

Deceleration

| Emergency

stop / Position
limit valid

PU NU STR—

1.3.3 JOG

Stop

JOG is used to make tuning more convenient. Please refer to the sequence diagram below for

motion profile during JOG

A

Velocity

JOG velocity

PJOG/NJOG va

PJOG/NJOG

Stop
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7.3.4 Path motion

Path motion: Segmented, continuous, interrupted. Path positioning: Position, velocity, homing.

PR path is to a total of 16 paths. Every path can be set with motion type, positioning mode,

velocity, acceleration, deceleration and pause time independently.

Parameter

Label

Description

485 addr.

Pr9.00

PR mode

Attribute of PR path is determined by its mode.

Bit 0-3E type E 0: null

1: Positioning

2: Velocity

3: Homing

4: Emergency stop

Indicates using P/V/H/S

0: Can be Interrupted

1: Candt be

using !

0: No overlap, indicates with SJ

1: Overlap, indicated with CJ

0: absolute

1: relative command

2: relative motor

Corresponding to ABS/INC/REL

0-15: Jump to corresponding path

Indicates using SJOx or CJOx

Bit 14E JUMP: 0: No Jump, indicates with END
1: Jump. Jump to SJ or CJ

Bit 4:
Il nt e
Bit5: OVLP:

Bit 6-7:

Bit8-13E

0X6200

Pro.01

PR position H

High 16-bit of PR path position

0X6201

Pro.02

PR position L

PR positionl” Only able to read low 16-bit using
485 communication€

0X6202

Pr9.03

Velocity

Velocity, rpm

0X6203

Pro.04

Acceleration
time

Unit ms/1000rpm

0X6204

Pro.05

Deceleration
time

Unit ms/1000rpm

0X6205

Pr9.06

Pause time

Pause time after command completed

0X6206

Pro.07

Special
parameter

Mapped to Pr8.02

0X6207

Pro.08 ~
Pr9.127

8 parameters for each path. Please refer to Class 9

parameter in Chapter 3
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Path motion

Segmented trigger

CTRG rising edge/double edges trigger (Pr8.00) a segmented motion. Please refer to the
sequence diagram below with rising edge trigger of path 5.

I Pause time

Velocity i/5_\ + 9
| |

|
|
|
t >
|
|
l |
CTRG I Enable :
: !
} |
ADDO-3 5 | X !
< ._
| I Continuous

! path completed

Multi -path interrupted motion

In multi-path motion, path motion that is triggered later will interrupt path motion that has already
started. Please refer to the sequence diagram below

A Give up current path
motion after interruption
(INS, maintain current
velocity and directly

continue with PR 2 PR2

INS Valid

Uncompleted

|
|
1
PRL :
|
|
|

CTRG+ ADD2

PatHh PRL | PR

trigBtFezr '
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Non-overlap continuous motion

Path motion continues by another, no trigger needed for the next one to start.

A

Non overlap

continuous PR
Stop
lDELA\d.: >
|
[} (]

pat | PRL | PR |

INP‘—I OFF |_

Overlapping continuous motion

Path motion starts immediate after the previous path motion is completed without deceleration
or trigger in between.

After reaching target
position POS1 of PR1,
maintain velocity and

switch to PR2 PR

Overlapping
continuous

PRL PR2

PatH

INP OFF
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7.4 PR Control
7.4.1 PR module in Motion Studio

Using Pr-Motion function in Motion Studio, PR parameters can be set including trigger settings,
software position limit, JOG, homing, emergency stop, etc. Manual triggering of homing, path
motion or emergency stop can also be triggered on this interface.

Control Parameters ]Paih Parameters ] Manual ] Parameter List ] Online Path Loop ]

Control Config Homing Config
CTRG(Pra.0) Homing Direction(Pr8. 10) (Pr8. 10) (Pra.13-Pr5.14)
["Homing after power on @] H_omin_g . Moves to spedfied location after l:l
() Rising edge trigger Direction {Negative} O Homing (Pulse)
[] Absolute data memary Homing ) )
o Direction {Positive) [ z-signal Homing
Rising/falling edge {Pr8.15)
Qg i {Pra. 10)
gger =
trigger Homing Method 0 I:I
w
(Pra. 15)
[ software Limit Position(Pra.0,Pra. 6-Pra. (Pr8.11-pr8.12)

Homing 0

ostongse) ||
Software Positive Limit Position(Pulse) |:|
0 {Prg8.17) r8.18

E-stop Config(Prg.22-Pra.23)

: .

| LEL

Most of PR control related parameters can be set on this page.

Control Parameters  Path Parameters IMaHuEl I Parameter List] Online Path Loop I

Path ID Positioning Mode  Position(P) Velocity()  Acceleration() Deceleration() Pause Time(ms) S-Code

Symbol description of  Interrupt function Position type Absolutefrelative Jump Function
positioning mode: {_: interrupt) + (P: Position mode) + (ABS: absolute command) + {51: Positioning jump)
{1+ No Interrupt) {v: velocity mode) {IMC: Relative command) (C1: Continuous jump)
{HOME: Homing mode) (REL: Relative to the motor) (EMD: Stop)
{CAFP: Relative reference) (CAP: Relative reference)
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All class 9 parameters for 0-15 paths can be found here once connected to a servo drive that

supports PR mode.

Control Parameters ] Path Parameters  Manual IParameter List] Online Path Loop }

Motion Operation
Pr9.02 Pr5.03 Pr9.04 Pr9.05

Position{P) D Velocity () D Acceleration() D Deceleration() D Pause Time{ms)

Pra.06

L]

Manual control of
servo drive in PR mode
can be done in this
page.

Pr9.00
Positioning Mode  |Pos:1 w Start
Homing
Pr8. 46 Pra.43
Input | 0x0000 Command 0 Homing
Refresh Emergency Stop
Pré.47 B Manual Homing
Qutput | 0x0000 Motor Position{Pulse 0
[Jauto Refresh
Trigger Pr-Mode
0 1 2 3 4 5 6 7
8 9 10 11 12 13 14 15
Contral Parameters I Path Parameters } Manual  Parameter List ]Dnllne Path Loop ]
Number Label Value Min Max Default  Unit Remarks

All PR mode and
control parameters
can be found on this
list for convenience of
tuning
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Control Parameters ] Path Parameters ] Manual ] Parameter List  Online Path Loop ]

Loop triggering
Pr8.43

Command 0
position (F)

Pr3.4s

Current path

Motor O
position (F)

Current loop
count

Quter loop
count

[ ]

Emergency stop

Path Path loop count
0 1

1 1

Right dick the list to add a ...

Interval{ms)

100 100
100 100

Jump interval(ms)

Tip: When the path loop is running, it is recommended to dose the trial run, osdiloscope, status monitoring. Otherwise the jump delay time will be affected.

7.4.2 Physical 1/0

Path motion, feedback status, etc can be triggered through 1/0 in PR mode. Please refer to the
table below for I/O assignments in PR mode.

Input Output
Label Signal Value Label Signal Value

NO | NC NO | NC

Command trigger CTRG 20h | AOh Command completed CMD_OK | 20h | AOh

Homing HOME | 21h | Alh Path completed PR_OK 21h | Alh

Forced emergency stop STP 22h | A2h Homing completed HOME_OK | 22h | A2h

Positive JOG PJOG 23h | A3h S-code 0 SDO 23h | A3h

Negative JOG NJOG 24h | Adh S-code 1 SD1 24h | Adh

Positive position limit PL 25h | A5h S-code 2 SD2 25h | A5h

Negative position limit NL 26h | A6h S-code 3 SD3 26h | A6h

Origin ORG 27h | A7h S-code 4 SD4 27h | A7h

Path address 0 ADDO 28h | A8h S-code 5 SD5 28h | A8h

Path address 1 ADD1 29h | A9h S-code 6 SD6 29h | A9h

Path address 2 ADD2 2ah | Aah PR warning PRWAR 2Ah | AAh
Path address 3 ADD3 2bh | Abh
Torque switching TC-SEL | 09h | 89h

S-cod€  Status code™ is the S-code of currently operating PR positioning data.

Every PR path has a S-code setting.

Scode Sx.H Sx.L
Bit 15 8-14 7 0-6
Description | S-code valid when completed. S-code upon S-code valid S-code upon
0: Invalid, retain previous value | completion upon activation | activation
1: Valid 0: Invalid
1: Valid
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|
Pausk

|
PR : | | /P \ |
I |
: >
' | | |t
Trigger | |—| :
I
scodel st [ siH| 2L | 2H]
Valid upon enabling and completion of S 1 and S2
| SLL | <2 H]|
Valid when S1 enabled and S2 completed
Scode bit | bit0/8 bit1/9 bit2/10 bit3/11 bit4/12 bit5/13 Bit6/14
SDx SDO SD1 SD2 SD3 Sb4 SD5 SD6
1/O trigger

Path motion trigger: Edge trigger/combination trigger(Pr8.26). Edge trigger is triggering path
combination motion using I/O. I/O combination trigger uses electrical level as trigger rather than
signal edge. No valid motion for path 0 and I/O combination triggers motion once after 1/O filter
when converted to non-zero paths.

10 Filter time
A | / \
|
i\ N
! x & -
: P P t
| |
! |
Path I/O 0x01 ‘ 0x00 ' 0x02 0x03
combination

**Path combination O is invalid because 1/O combination x>0->x can be triggered for multiple
times when using incremental position.

*In I/O combination trigger mode 2, path motion will be triggered upon servo drive power on if
I/O combination not set to 0. Please be careful.

Label I/O combination trigger mode Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0
Byte length 16bit Attribute R/W 485 address 0X601A
Value | Description
0 00 | Disable I/O combination trigger mode. Uses I/0O CTRG signal edge trigger.
1 Enable I/O combination trigger. Valid when HOME-OK signal is valid.
2 Enable I/O combination trigger. HOME-OK signal not required.
10 combination trigger select path using ADDO~ADD3. Trigger mode is set in Pr8.26.
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ADD3 ADD2 ADD1 ADDO Path selection
OFF OFF OFF OFF Path 0 (Non-action)
OFF OFF OFF ON Pathl

OFF OFF ON OFF Path2

OFF OFF ON ON Path3

OFF ON OFF OFF Path4

OFF ON OFF ON Path5

OFF ON ON OFF Path6

OFF ON ON ON Path7

ON OFF OFF OFF Path8

ON OFF OFF ON Path9

ON OFF ON OFF Path10

ON OFF ON ON Path11

ON ON OFF OFF Path12

ON ON OFF ON Path13

ON ON ON OFF Path14

ON ON ON ON Path15

7.4.3 485 communication

485 communication can be used to achieve the same functions as with 1/0, modifying PR
related parameters and trigger path motions. Through this communication protocol, controlling
of multiple axes can be realized, saving wiring works with flexibility in the system. 485
communication includes 2 kinds of mode: Fixed trigger and immediate trigger.

485 communication parameters

Parameter Label Description
Pr5.29 Communication 485 communication mode data
mode Value Bit Checksum Stop
0 8 Even 2
1 8 Odd 2
2 8 Even 1
3 8 Odd 1
4 8 Null 1
0 50 8 Null 2
Pr5.30 Baud rate To set communication speed of RS485 communication
Value | Baud rate Value Baud rate
0 2400bps 0 40 38400bps
1 4800bps 5 57600bps
2 9600bps 6 115200bps
3 19200bps
Pr5.31 ID Modbus slave ID address
Prg.02 PR trigger Attribute | Index Description
Write 0x01P N path positioning
Write 0x020 Reset
Write 0x021 Manually set currently position as 0 (Origin)
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Write 0x040 Emergency stop
Read 0x000P Positioning completed. Ready to receive new data
Read 0x01P,
0x020, Yet to respond to command
0x040
Read 0x10P Path motion undergoing
Read 0x200 Command completed. Waiting for positioning

PR mode communication address:

Class 8 parameters: 0x6000+(Param-ID-800). For example Pr8.06: 0x6000+(806-800)=0x6006
Class 9 parameters: 0x6200+(Param-ID-900). For example Pr9.06: 0x6200+(906-900)=0x6206
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1.4.4 Path trigger

Fixed trigger

Fixed triggering method is to set all 16 paths homing and other settings, then through Pr8.02
(trigger register to replace CTRG and HOME) to enable path. Recommended for simple
applications with fixed motions.

Steps:
1. Set homing and path attributes wusing
val i d.
22 Write corresponding command into
Attribute | Index Description
Write 0x01P N path positioning
Write 0x020 Reset
Write 0x021 Manually set currently position as 0 (Origin)
Write 0x040 Emergency stop
Read 0x000P Positioning completed. Ready to receive new data
Read 0x01P,
0x020, Yet to respond to command
0x040
Read 0x10P Path motion undergoing
Read 0x200 Command completed. Waiting for positioning

Mot i on Stu

0Xx6002(Prs8. 02)

Immediate trigger

Immediate trigger is more flexible while fixed triggering is restricted by 16 paths position. Path
motion is triggered immediately once path is written. Motions such as position, velocity or
homing are realized through data frame.

This triggering method uses PRO with 8 datum from which Pr9.07 mapped into Pr8.02. When

0x10 is written into Pr8.02, it will trigger PRO motion immediately.

butes wusing Mo

for par ame!
Pr8. 02.

Steps:

1. Set homing and path attr.i
must be set) Power on driver

2. Control specific path using
3. Realize path moti oni Fory9 w7 twintgh iPirt9. OP7/r 9=

Master device request frame byte dat a

No. Data Description Value

1 ID Slave ID 1~-127

2 FC Function code 0x10

3 ADDR Address 0x62

4 ADDR Address 0x00

5~6 NUM1 Data countl” Word€ 0x0008

7 NUM2 Data countl” BytEE 0x10

8-9 Pr9.00 Mode XXXX
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10-11 Pr9.01 Position high bit XXXX
12-13 Pr9.02 Position low bit XXXX
14-15 Pr9.03 Velocity XXXX
16-17 Pro.04 Acceleration XXXX
18-19 Pr9.05 Deceleration XXXX
20-21 Pr9.06 Delay time XXXX
22-23 Pro.07 Trigger control 0x0010
24 CRC Checksum Lo

25 Checksum Hi

Slave response frame byte data

No. Data Description Value
1 ID Slave ID 1~127
2 FC Function code 0x10

3 ADDR Address 0x62

4 ADDR Address 0x00

5 NUM Data count” Word€ | 0x08

6 CRC Checksum Lo OxXXX
7 Checksum Hi OxXXX
7.5 PR motion

7.5.1 Trigger using physical 1/0
1. Set up servo drive parameter such as Pr0.01 = 6. Required PR I/Os are set in Pr4.00-Pr4.15

2. Set up PR control parameters such as trigger, homing, emergency stop, velocity, etc as
shown below

3. Set PR path parameter such as motion type, S-code, etc as shown below. The interface is
divided into 3 parts

Function buttons : Upload, download parameters to/from drives, save parameter, backup and
reset to factory default.

Parameters : Set PR path related parameters here

Descriptions : Short explanation on each PR path motion types

Remember to upload parameters to drive and save to drive after parameters setup.

4. Set up homing, trigger, I/O in PR mode as shown below:

**Please select required path when using edge trigger. Make sure the corresponding path is
chosen in I/O path selection

*Please set up I/0O combination filter time when using I/0O combination trigger. Make sure 1/0
signal filter time covers the change in signal level.
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1.5.2 Control using 485 communication

485 communication data frame format

Byte(X) 0 1 2 3 4 5 6 7
Definition ID Function | Addr. Addr. Data Data CRC CRC
code High Low Hgh Low checksum | checksum
8- bit 8- bit 8- bit 8- bit Low & bit High 8- bit

Please refer to Modbus communication in Chapter 6 to use Word function code writing. The
request and respond frame data format is similar.

Set PRO to

travel t o

absolute

485 communication data frame

ol.

Description

01 06 62 00 00 01 57 B2

Set PRO mode as absolute position

01 06 62 01 00 03 87 B3

Set PRO position high bit

01 06 62 02 0D 40 32 D2

Set PRO position low bit

01 06 62 03 02 58 66 E8

Set PRO velocity

01 06 62 04 00 32 56 66

Set PRO acceleration

01 06 62 05 00 32 07 A6

Set PRO deceleration

01 06 60 02 00 10 37 C6

Trigger PRO motion

o|~Njo|u|s|lw|N[k(Z]|-

01 06 60 02 00 40 37 FA

Send Emergency stop datagram when required

2. Set PRO to travel relative distance = 10000 (10000 pulse/rev)

No. | 485 communication data frame Description

1 01 06 62 00 00 41 56 42 Set PRO mode as relative position

2 01 06 62 01 00 00 C7 B2 Set PRO position high bit

3 01 06 62 02 27 10 2D 8E Set PRO position low bit

4 01 06 62 03 02 58 66 E8 Set PRO velocity

5 01 06 62 04 00 32 56 66 Set PRO acceleration

6 01 06 62 05 00 32 07 A6 Set PRO deceleration

7 01 06 60 02 00 10 37 C6 Trigger PRO motion

8 01 06 60 02 00 40 37 FA Send Emergency stop datagram when required
3. Set BROvelocity modd Owiptmh vel ocity

No. | 485 communication data frame Description

1 01 06 62 00 0002 17 B3 Set PRO as velocity mode

2 01 06 62 03 02 58 66 E8 Set PRO velocity

3 01 06 62 04 00 32 56 66 Set PRO acceleration

4 01 06 62 05 00 32 07 A6 Set PRO deceleration

5 01 06 60 02 00 10 37 C6 Trigger PRO motion

6 01 06 60 02 00 40 37 FA Send Emergency stop datagram when required

position
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4. Set 1PR travel to absolute position

No. | 485 communication data frame Description

1 01 06 62 08 0001 D6 70 Set PR1 mode

2 0106 62 09 FF FC 07 C1 Set PR1 position high bit

3 01 06 62 OA F2 CO F3 40 Set PR1 position low bit

4 01 06 62 0B 02 58 E7 2A Set PR1 velocity

5 01 06 62 0C 00 32 D7 A4 Set PR1 acceleration

6 01 06 62 0D 00 32 86 64 Set PR1 deceleration

7 01 06 60 02 00 11 F6 06 Trigger PR1 motion

8 01 06 60 02 00 40 37 FA Send Emergency stop datagram when required
5, Set 1RR velocity moed@dOwiptmh vel ocity

No. | 485 communication data frame Description

1 010662 08 000296 71 Set PR1 as velocity mode

2 0106620B012CE7FD Set PR1 velocity

3 01 06 60 02 00 11 F6 06 Set PR1 acceleration

4 01 06 62 0C 00 32 D7 A4 Set PR1 deceleration

5 01 06 62 0D 00 32 86 64 Trigger PR1 motion

6 01 06 60 02 00 40 37 FA Send Emergency stop datagram when required
6. Homi ng

No. | 485 communication data frame Description

1 01 06 60 OA 00 00 B7 C8 Set homing method

2 01 06 60 OF 00 64 A6 22 Set high homing velocity

3 01 06 60 10 00 1E 16 07 Set low homing velocity

4 01 06 60 02 00 20 37 D2 Trigger homing

5 01 06 60 02 00 40 37 FA Send Emergency stop datagram when required

200000
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Chap8Warni ng

8.1 Servo Drive alarm indicator

DNBSY
ON for once: Power ON
Always ON: Motor Enable
Blinking: Motor Disable
OFF: Power OFF

[ 95Y

[ 95Y

t26SNJ hbka2i2NI Syl of S

I f (Mdshlstogds WHemal@rin thdciNar is ON)

Blink for 5s/cycle (Please refer to the table below)
OFF: Alarm cleared

and

Al

ONN . f A/ {SljdzSy OS 9 NNE NJ
ot || A Hardware/so
OEO
overcurrent
50.55 0.5s 38 35
oco/ 25 PR e Under-
0DOo /overvoltage
0.550.55 ~ 5s _ 055055 CANopen
81B | 3S ghid communicati
on timeout
0.5s0.5s Ss 0.550.5s
o3 | as e p Motgr phase
missing
150/ 5 Brerid < > s Encoder
151 error
0.5s0.58 Ss 0.550.58
100 6S H ninininl; Overload
0.550.55 5 0.550.55 Excessive
180 \ 7S I { TS i ipininiginh) position
deviation
2,5\0,5\ ” 5 0.550.55 Over-
0F0 |8 | {"F r T
temperature
1A0/ 151L 22?15;: L »ie i ;25;?;: 1 » Motor loses
1A1 _ speed
0A0/ 1 1co1 Sod - s :?trug\ll:/zzrt?on
0A1
—| —| error
0.550.55 1.5s 5s 0.550.5s 1.5s Pa rameter
240 | 1S3L ﬂi’r—’ I apg nia )
h [ [ '_\ saving error
154L M M [’ u—| h M M r Other error
{Y {K2NIxX [Y [2y3d m{n[ NBLNBaSyia m aK2NI of Ay
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8.2 Servo drive alarm

Tab8el Error Code Li st

Error c Attribute
; Cont ent
Main Sub Saveg E. St {Cl ear a
09 O~F|FPGA communication e o]
O~1|Circuit current det e o]
2 , |Anal og input error 0
0A 3 Mot or power cable no o]
5 DC bus error o]
6 Temperature measurin o]
0 b 0 Control circuit powe
1 Control circuit powe o}
Oc 0 DC bus overvoltage 0 0
0od 0 DC bus undervoltage 0 0
0 Overcurrent o]
0E 1 I ntelligent Power Mo 0
2 Power output to moto o]
4 Phase overcurrent o]
OF 0 Driver overheated o) 0
0 Mot or overl oaded o] o]
10 1 Driver overl oaded o} o}
2 Mot or rotor bl ocked 0 o]
0 Regenerative resisto 0 0
12 1 Hol ding brake error 0
2 Regenerative resisto 0
0 Encoder disconnected 0
1 Encoder communicati o 0
2 Encoder initial posi 0
3 Mul titurn encoder er 0
15 -
4 Encoder parameter se 0
5 Encoder data overfl o 0 0
6 Encoder overheated o] 0
7 Encoder counter erro 0 0
0 Encoder data error 0 0
17 - ~
1 Encoder parameter in o]
0 Excessive position d 0 0 0
18 - - = ~ ~
1 Excessive velocity d 0 0 0
19 0 Mot or vibration too o] 0 0
1 Excessive hybrid pos 0 0
1A 0 Overspeed 0 0
1 Vel ocity out of cont 0 0
0 Bus input signal dit 0 0
1b 1 l ncorrect electronic o] 0
4 Excessive synchronou 0 0
21 0 | / O input interface 0
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1 | / O input interface 0
> I/ O output interface 5
error
24 0 CRC_correctlon durin
saving
Positivel/ Negati ve pag . o o
26 under-hoaminng mode 0 0 0
27 Anal og 1 input overr 0 0
0 Control mode not ma t 5
29 |l oop mode
Encoder mode not ma t «
1 o]
|l oop mode
57 0 Forced alarmstapyt v 0 0 0
0 Mot or model no. dete
5F -
1 Driver power modul e
60 0 Main | oop interrupte
1 Vel ocity |l oop interr
70 0 Encryption error
8 8 0 Communi cation ti meou 0 0
89 0 Homi ng error 0
8.3 Alarm Handling
**When error occurs, please solve accordingly.
pl ease consider replacing the driver.
Mai | Sub |Di s p =il Zo
09 O~F|Cont &nrPtGA communi cation error
Cause Di agnosi s Sol uti on
DG, DCG+er mi nal |[Ver D& yDC+er mi nfMake BGr2C+er mi nal
too | ow voltage i s within recomme
Mai| Sub |[Di s p | Eiilo-Elo
0A 0~1|Cont eritrrcuit current detection
Cause Di agnosi s Soluti on
Mot or power (Verify motor Make sure U, V, Wt
error wiring properly
Main power syVeriD DCH erm .
I ncrease main pow
undervoltage|voltage
Mai| Sub |[Di sp =il =l
0A 2 / |Cont éAmta:l og i nput error
Cause Di agnosi s Sol uti on
Anal og input (Verify anal og|/Make sure of anal
connection
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Mai | Sub|Di s p |l
0A 3 Cont eMott:or power cabl e not conne
Cause Di agnosi s Sol uti on
Mot or power |Verify motor p Measursistance va
connected wiring bet ween U, V,, Watk
sure the values a
not, might be due
or motor winding
Mot or faul't / Repl ace motor
Mai| Sub |Di s p =Kl
0A 5 Cont éeCt :-Bus error
Cause Di agnosi s Sol uti on
DG, DG+er mi nal ([VerD€yDC+er mi nfMake BGr2C+er mi nal
too | ow voltage. Chec|is within recomme
indicator 1lig
is on and d27
voltage.
Mai| Sub |Di s p =Ko
0A 6 Cont elmnetmperature measuring erro
Cause Di agnosi s Sol uti on
DG, DQ+er mi nal |[Ver D& yDC+er mi nfMake BGr2C+er mi nal
too | ow vol tage i s within recomme
Mai|Sub Displé
Oc 0 Cont éenCt cbus overvoltage
Cause Di agnosi s Soluti on
Main power supgVeri fDYG, DCter mDecr ease mai n
overvoltage vol tage vol tage
Accel eration/ (g . . Il ncrease t he d y
) Veri fy if t he
time too short change to a reg
too short . . .
with higher resi
Regenerative bVerify Pr7.32//Modify vent over
parameter anon
Il nner brake ci / Replace driver
Mai | Sub|Di s p =Ko
od 0 ContienbPC bus wundervoltage
Cause Di agnosi s Sol uti on
Main power SVerIDd:—,yDCt+erminaI I ncrease mai n
undervoltage voltage
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Ma i Sub Displ()
0E 0 Cont eOwvteir current
Cause Di agnosi s Sol uti on
. Verify if there|l. Make sure the
EL'O\r/terCF?\évﬁirbetween UVW teri12. Make sure mot
shorted to PG. damaged
Mot or wiringVerify motor wilReconnect motor
Di sconnect moto
I.GBT _module Then, enable se|{Replace driver
circuit
check for overc
Control paraVerify i f param¢{Set parameter wi
anomaly recommended ran(recommended rang
Control comnVerify if commaiModi fy control g
anomaly acut e use filter
Mai | Sub|Di s p Efo
0OE 1 Contenltntelligent Power Modul e
Cause Di agnosi s Sol uti on
. Verify if there|l. Make sure the
EL;Yfrcip?\évﬁirbetween UVW teri12. Make sure mot
shorted to PG. damaged
Mot or wiringVerify motor wilReconnect motor
Di sconnect moto
I.GBT _module Then, enable se|{Replace driver
circuit
check for overc
| GBT modul e / Repl ace driver
undervoltage
Control paraVerify if param¢(Set parameter wi
anomaly recommended ran(recommended rang
Control comnVerify i f commairModify control ¢
anomaly acut e use filter
Mai| Sub|Di s p Zfilo
0F 0 Contenbriver overheated
Cause Di agnosi s Soluti on
Temperature [Measure the t|1. | mprove cooling
modul e exceedriver radiat|icheck installation
I i mit 2. Replace driver
hi gher power ratin
3l ncrease duration
acceleration and de
4. Decrease |l oad
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Mai nSub|Di s p Efilo
10 0 Cont eMott:or overl oaded
Cause Di agnosi s Sol uti on
Verify i f actual 1. Decrease |l oad
Load too : . . .
maxi mum value all (2. Adjust I imit wval
Strong. Look for mechanicj“ Adjust gain va!u
mechanica . 2. I ncrease duratio
) . machine system .
vi bration acceleration and de
Mot or or Verify motor and ¢1. Reconnect wiring
cabl e wir 2. Replace motor an
Hol dindg blyerity holding briCut off holding bra
engaged
Mai nSub|Di s p Efilo
10 1 Cont eborti:ver overloaded
Cause Di agnosi s Sol uti on
Mot or po UVW terminals wiriMake sure mptor b oW
cabl e wi.l connection is corre
Mot or not Mot or rated current
mat ched Mot or current is frated current. Pl ea
with higher rated c
Sub|Di s p =0
2 Cont eMott:or rotor bl ocked
Cause Di agnosi s Sol uti on
Mot or rot(Look for mechani (Check the machinery
Mot or roto
time thres|{Verify value of JAdjust value of Pré6
too | ow
Mai|Sub|Di s p Skl
12 0 Cont eRetg:ener ati ve resistor overvd
Cause Di agnosi s Sol uti on
Regenerativegl. Verify if 1. Decrease motor ro
exceeded caphigh 2. Decrease |l oad ine
regenerative?2. Verify if 3. Add an external r
Power supplyl. Verify if 1. Decrease power su
too high vol tage is wi|2. Increase regener a
range. value(add external
2. I nterval r
resistor valu
Unstable powVerify if pow/ Add a surge suppress
vol tage voltage is stisupply.
Regenerati ve / 1. Add an external r
di scharge ci 2. Replace driver
damaged
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Mai|Sub|Di s p i=filo
12 1 Cont edotl:di ng brake error
Cause Di agnosi s Sol uti on
Regenerative Repl ace regenerative
Hol di ng bradi sconnected P 9
damaged Hol ding brake|Replace driver
damaged
Mai|Sub|Di s p i=filo
12 2 Cont eRetg:ener ative resistor value
Cause Di agnosi s Sol uti on
Ext_ernal reg Repl ace the regener a
resistor val . .

; / right resistance vV a
than the min specification of the
all owed by t P

Mai|Sub |Di s p =30
15 0 Cont eemtccoder di sconnected
Cause Di agnosi s Sol uti on
Encoder cabl ¢ . Make sure encoder
. Verify encoder ¢
di sconnected connected
Encoder cabl {Verify if encode|Reconnect encoder
Encoder dama( / Repl ace motor
Encoder meas:! .
/ Repl ace driver
damaged
Mai|Sub |Di s p iZiilo
15 1 Cont eemtccoder communi cation error
Cause Di agnosi s Sol uti on
Encoder wire|Verify if encode|Replace with st at
|l ayer is misdgshielding | ayer cabl e
Encoder cabl ¢(Verify if encode|Reconnect encoder
Encoder damac( / Repl ace motor
Mai Sub|Di s p (Eiilo
15 2 |Cont eemtccoder nitial position err
Cause Di agnosi s Soluti on
1overiny it encos|lo MIEE FUTT opEe
voltage 5% DC5V 9
. . : 2. Make sure enco
Communicatl2. Verify if encod
. damaged.
data abnorl ayer is not damag
. . 3. Make sure enco
3. Verify if encod )
hi lmwer ed ower Sulayer s grounded
P P 4 . Make sure enco
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from-phoivgehr ed power
cabl e
Encoder ds / Repl ace motor
E_ncodgr me / Repl ace driver
circuit deg
Mai nSub Displc‘>
15 3 ConteMul:titurn encoder error
Cause Di agnosi s Sol uti on
Origin cali Perfo_rm origin positi
I nitial use position initializati
perfor med .
coordinate system.
Encoder wittVerify if el' Replace the motor
) . absolute encoder.
mul titurn almultiturn al , Set Pro.15 = 0 to
function usq¢function absolute function.
Repl ace bat
Low battery|restart dri|Replace battery
al arm
Al arm not <c/Absolute position | o
Battery has . : .
has been di‘repIaC|ng bjperform multiturn in
restart origin of coordinate
Mai nSub Displ()

5 4 Cont eEmtc;coder parameter settings
Cause Di agnosi s Soluti on
Absolute en¢(Verify if entcwd Modi fy absol ute ¢
is incorrecfabsolute value |settings

Mai nSub Displb

5 5 Cont eemtccoder data overfl ow
Cause Di agnosi s Sol uti on
Encoder dat(Verlfy hf enCOdInitialize mul t i g

damaged
Abso!“e.\/‘aIVerify i f encodAdjust absolute
applicati on:
. damaged mode, set to ur i
rotates in
Mai nSub Displc‘>
15 6 Cont eemtccoder overheated
Cause Di agnosi s Sol uti on
The encoder Verlfy i f motorReduce encoder t e
temperature|too high

216



% Leadshine

User Manual V2.0 of ELD2-RS DC Servo

Mai nSub Displ()
15 7 Cont eEmtc;coder counter error
Cause Di agnosi s Sol uti on
Encoder dat verify if enCOdInitialize mul ti g
damaged
AbSo!u'[e.vaIVerify i f encodAdjust absol ute
applicati ong
. damaged mode, set to turr
rotates in
Mai |[Sub |[Di s p ISHio
17 0 Cont eEmtccoder data error
Cause Di agnosi s Soluti on
1. Make sure enco
1. Verify if encodVOItage s stable
o 2. Make sure enco
voltage "5% DC5V
. . : damaged.
Communicat2. Verify if encod
. 3. Make sure enco
data abnorlayer is not damag .
. . |l ayer is grounded
3. Verify if encod
hi mwer ed ower su4' Make sure enco
® P from-phoiwgehr ed power
cabl e
Encoder de& / Repl ace motor
E_ncodgr me / Repl ace driver
circuit de
Mai nSub |Di s p iZfilo
17 1 Cont eemtccoder parameter initializ
Cause Di agnosi s Soluti on
Driver acherify driver and Replace with matcl
not mat che mot or
. 1. Verify if encod|Use standard enco
Error whil . . )
2. Verify if encod|{the connection of
parameter d.;
i nsul ator, broken and motor, change
encoder .
i mproper contact. necessary
Mai|Sub|Di s p =il
18 0 Cont eextc:essi ve position deviatio
Cause Di agnosi s Sol uti on
| mproper pos|Verify if value ofl ncrease val ug¢
deviation se
Position gai|Verify if values (I ncrease val uf¢
| ow are too | ow Pr1.05
Toraue | i mit Verify if values (Il ncrease val uc¢
q are too | ow Pr5. 22
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1. Verify if accell. I ncrease d
decel eration acceleration
too | ow. decel eration
Excessive ex|2. Verify if rotajz2 Decrease r
high vel ocity
3. Verify if | oad|3. Decrease |
Mai|Sub |Di s p =30
18 1 Cont eextccessi ve velocity deviatio
Cause Di agnosi s Sol uti on
Deviation betwverif - valul' Il ncrease value
velocity and | ow y 2. Set Pr6.02 to
too great detection off.
Accel eration aVerif - valul' Il ncrease value
decel eration d y 2. Adjust veloedtuy
. JPr3.13 are too .
set velocity i velocity |l ag err ol
Mai|Sub |Di s p =30
19 0 Cont evith:rati on too strong
Cause Di agnosi s Sol uti on
Mechanical stifReduce mechanical
Resonance . ;
high, resonancédfilter
Current |l oopVerify current |[Reduce current | ¢
|l arge
Mai|Sub |Di s p iZiilo
19 1 Cont eextc:cessi ve hybrid position d
Cause Di agnosi s Soluti on
D_r|ver UVWFerVerify i f UVW Make sure UVW ter:
single phasing . : correctly connect ¢
connection is
change motor powe.l
Mot or rotor b Look for mechaCheck the machinei
bl ockages
Driver stiffneVerify if posi|jlncrease position
velocity |l oop |l oop gain
Full closed 1o Il ncrease Pro0. 33 s¢
devi aDdawinat(i on accordingly but pl
bet ween extern . . doing so might <ca
feedback positVerlfy bt Pro. deviation to be hi
mot or f eedba)k
exceeds Pro0. 33
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Mai|Sub|Di s p =il
1A 0 Cont eOvtexr speed
Cause Di agnosi s Sol uti on
1. Verify if wvelocity |1. Adjust veloc
2Verify if simulated vycommand,; 2. Il nc
Mot or wvel|is too high; val ue;
exceeded|3. Verify if parameter{3. Adjust pul se
speed | i|l ow; frequency and d
(Pr3.21)(4. Verify if input frefrequency coeff
frequency coefficient 4. Verify encod
5. Verify if encoder i
Sub|Di s p M=AMERO
1 Contevretl:ocity out of control
Cause Di agnosi s Sol uti on
Mot or ve|Verify encoder phase s Reconnect UVW I
out of c|cable is connected to|connected. |f s
Excessiv unsolved, pl eas
vel ocity technical suppo
Mai|Sub|Di s p i=filo
1lb 0 Cont &Bruts: i nput signal dithering
Cause Di agnosi s Sol uti on
Controller
synchroni za / Il ncrease alarm thre
di thering
Mai|Sub |Di s p Skl
21 0 ContdntO i nput interface assignm
Cause Di agnosi s Sol uti on
I nput signal Verify val wPasd.o0lSet proper values
t wo or more f|Pr 44447 Pr4. 09 ,4P474. 44
Mai|Sub Di s p =il
21 1 ContdntG i nput interface functio
Cause Di agnosi s Sol uti on
l nput signal|({Verify val wPasd.d0f9Set proper val ues;g
error Pr 44447 Pr4. 09,4P44. 44
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Mai|Sub |Di s p Eiilo
21 2 Cont dnftG output interface functi
Cause Di agnosi s Sol uti on
I nput signal |Verify val uwes4. olf§ySet proper val ues;d
t wo or more f Pr4. 15
Input sianal Verify val wPasd . olf§ySet proper val ues
P 9 Pr4.15
Mai|Sub |Di s p =30
24 0 Cont eCrRtC: correction error during
Cause Di agnosi s Sol uti on
rtterminal vo|Verifiyteirfmi nal yMake sttreeg mi nal vo
| ow | ow within recommende
Parameter sa\ySave parameter |[Save parameter ag
anomaly restart
Mai|Sub |Di s p =30
26 0 Cont eProts:i ti ve/ Negative posi t-h omi
mo d e
Cause Di agnosi s Sol uti on
Positivel/l neg Verify positior/
position |imn
Mai|Sub |Di s p (EKillo- EIill
27 O0~2|Error desAmdlpddg e@8nnpuwtt df range
Cause Di agnosi s Sol uti on
Analog value Verify if anal o{Adjust analog inp
of range
MailSub|DPisplhha¥r 5700
57 |0 Error deskarigpdd oaml:arm input vali
Cause Di agnosi s Sol uti on
Forced alar|Verify forced 4qgVerify if the inp
signal occu correct
Mai|Sub|pi s p =N
5F 0 Cont eMott:or model no. detection er
Cause Di agnosi s Sol uti on
Aut omati cal Pl ease contact ol
mot or doesn / support
set motor
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Mai|Sub|pi s p =Ko
5F 1 Error desRrmriiwdri omawer modul e det
Cause Di agnosi s Sol uti on
Driver powe Restart driver Pl ease contact ol
within rang support
Mai|Sub|pj s p =N
60 0 Error desMaiimptlioop interrupted t
Cause Di agnosi s Sol uti on
The motor CCheck for inter|{Ground driver and
Calculationdevices releasiljinterference
overfl ow el ectromagnetic
Restart driver Repl ace driver
Mai|Sub|lpi s p =K.
60 1 Error des\Yealigpdiitom:l oop interrupt
Cause Di agnosi s Sol uti on
Verify if encod/ Replace encoder
Mot or contrjand that the en
calcul ation|too not |l ong (m
overfl ow meters)
Restart driver Repl ace the drive
Mai| Subpi s p =K.
70 0 Error desEmdrpyptoinan error
Cause Di agnosi s Sol uti on
Encryption Restart driver Pl ease contact ol
initializat support
powen.
Mai| Subpi s p =Ko
8 8 0 Error desModlpuds omammuni cation ti
Cause Di agnosi s Soluti on
. . |Pl ease check if|{Make sure the corn
Communi cati . . . .
) communicabl eni sfconnection i s sedqd
t1 meout
connected
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Mai | Sub|pi s p =Ko
89 0 Error desHamipng oerir or
Cause Di agnosi s Sol uti on
1. Excess hjl1. Verify if ho|l. Set an opti mal
vel ocity high 2. Make sure seng¢g
2. Homing m2. Verify if hojconsistent.
di fferent f|lcorrectly
signal 3. Verify if se
3. Sensor s|consistent
i nconsisten
1. Homi ng accel |1. I f el ectronic
Inconsistendeceleratio.n i sfchanged, please s
status 2..Electron|c g|609A
which causes ac|2. I ncrease el ect
decel eration to

8.4 Alarm clearing

8.4.1 Servo Drive Alarm Clearing

Clearable Alarm

Please clear alarm using Motion Studio after solving the error by clicking on the “Clear” button.
Alarm "

Current ] Histor;r] Cause(s) of motor not rotating ]

Device Alarm Code Alarm label Clearable Error Level
Axis1 ErlB2 MNe 2

Non-clearable Alarm
Please restart drive to clear alarm
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Cont act Us

Leadshine Technology Co., Ltd.

Headquarters
Address:

15-20/F, Block B, Nanshan | Valley, No.3157, Nanshan District,

Shenzhen City, Guangdong Province, China
Tel:

+86 755 26411692

Fax:

+86 755 26402718

Website:

www.leadshine.com

Emails:

sales@leadshine.com

Leadshine Global Retailers Network

Get in touch with us or any of your local Leadshine
certified retailers by visiting our global website.

Technical Support

Tel: 86-755-2641-8447
86-755-2641-8774 (Asia, Australia, Africa)
86-755-2665-5136 (North and South America)
86-755-8654-2465 (Europe)

Fax: 86-755-2640-2718

Email: tech@leadshine.com

Sales Hot Line
Tel: 86-755-2641-7674 (Asia, Australia, Africa)
86-755-2641-7617 (North and South America)
86-755-2640-9254 (Europe)
Email: sales@leadshine.com

Leadshine
Overseas

Leadshine
America, Inc.

North America
Office

Address:

26050 Towne
Centre Dr.
Foothill

Ranch California
United States
Tel:
1-949-608-7270
Fax:
1-949-638-7298
Website:
www.leadshineus
a.com

Emails:
sales@leadshin
eusa.com
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