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Caution
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Chapter 1 Introduction

1.1 Product I ntroducti on

SD B@ries AC servo products are high performance

for positty/otndrvede chhi ghwiaglkwe attien ¢ onpd 7t gl n g

which paopéedieect solution for differemBtasapgplicati

on the ETHEt IC&OBECHT402 protocol, it can be seamlessl

controllers/drives that support this standard proc

SD B@ries AC ssearrveo udsriinnge t he | atest Digital Signa

and Intelligent Power Modulent({é®MaAt womhacompraeat c

reliability. Using the best PID calculation for F

SD B@ries products are the one to beat in this p

I n comparison to conventionalSDpupGaeisontroll ed se

advantages as | isted bel ow.

U Lengthen communication range and | ower el ectron
Due to the reliance of pulse command, pul se con
di srupted by electromagnetic inteadolrences. Eth
provides fault detections | imitations and error
more reliable over |l ong distances.

U Greater motion control
Trajectory generation can becydcolniec wsiytnhci hnr ot nhoeu sd r
mode. Controlttlerdelnilwemetealsget position, veloci
commands to the driver. Drivers can then achi ev
feedforward to the commands.

0 Simplify complex wiring work
Using Ether CAT communication pratsdeoc! slevtilte con
and sl ave stations can be realized using only L

U Reducest by | owering the requirement for more p
Mul tiple axes control can be realized without r
modul e on the master device/controller. Only a
axis controller (drivers) together in series.



13Dri ver Technical Specification

SD RQROV Model s

SD EC SERI ES SD1EC | SD2EC SD3EC | SD4EC SD5EC
Rated power (W) 400 750 10m 1500 2000
Rated Curment (A 3.5 5.5 7 9.5 12
Peak Currrmesnt (A 9.5 16. 6 21.0 31.1 36
Continuou 1 Phase 5.0 7.9 8. 8 13.0 15. 5
Current (A3 phase - - - 5.8 7.4
Size (mm) 40*175* ] 50*175*156 80*175*179
regenerat.i

resistor Val ue - 50q /w75 50q /w75 50q/wo00 50q/wO00

Single phase AC 220V
10 %~ + 1500%,6 0 Hz
Singhes 3 phase AC 22
-1 0 %~ + 1500%,6 O Hz

Mai n Power Supply

Sigl e phase AC%220%30, 60Hz

Control Circuit H

SD EHE@O@V Model s
SD EC SERI E

Rated Power 3000 4400 5500 7500
Rated Curre

( Ar ms) 11. 9 16.5 20. 8 25. 7
Peak Curren 33.2 38. 9 51. 6 63. 6
Continuous

Current ( Arm 7.9 11. 6 15. 8 20. 8
Size (mm) 80*175*179 89*250*230

Mai n Power Three phase AClLS%-0VI-04%,0V50/ 60Hz

Control Cir .
Power Suppl Single phase AC5%890NV0-%,405%0/ 60Hz

Cont mode | GBT BWMusoidal wave drive
Profile Position Mode (PP)
Positi|Cyclic Synchronous Position Mode (CSP)
Homi ng Mode (HM)
Contr ol Mvel oci Profile Velocity Mode (PV)
Cyclic Synchronous Velocity Mode (CSV)
Torque Profile Torque Mode (PT)
Cyclic Synchronous Torque Mode (CST)
RS485 protocol

Srsoden Feedbaclngit multiturn absolute magnetic/opticgig

4 Digital Il nputs (Supports NPN and PNP)
1. Cl eaT ABLRrm

Digital 2. Positive limit switch (POT)

1/ 0 3. Ne gatsiwie clhi nfiNtOT)

4. Homing sw3WICThCH)HOME
5. EmergenByopjop (E

Digitalls i gitabootetngetds (

OQut put

10



1. Alarm (ALM)
2. Servo ready (SRDY)
3. External -BDFRke off (BRK
4. Positioning completed (I NP)
5. Veloci ( AFREERY ri val
6. Torque | imiting command (TLC)
7. Zero speed position (ZSP)
8. Velocity -€O@liMidence (V
9. PositionCMbmmand (P
10. VeloclhiitMI Ty mit (V
11. Vel ocityCMDommand (V
12. Servo eBsabhled (SRYV
13. Homi ng dok)e ( HOME
(E)EtcggfrEncoder ABZ differential pul se output
Probe . . )
| nput 2 high speed probe- i rEXurt2se/ EXXR1+/ EXT1
Communi caUSBlyp@ |[Modbus USB2.0 (No need to connect drive
Port Ether CAEt her(RAATAEBp mmunication tp Bohd288 axes
Driver tunMaogi eamr 88@®8k 0 Parameters tun
Softwar e position |l oop, velocity | oop; Modi fy |/
position, detvd .aX immni tdiragiwrgamissi ng step
Bl aBé&x Used for error solving
Notch filter Suppress mechanical vi bration, support
Driver Front Pal5 push bu8degmemtnd di spl ay
Hol di ng brake Buiilnt (Supports external brake)
OvercumOvemtvol t age. Undervoltage. Overh
Safety Protecti(Phasing. Regenerative resistor error. P
Excessive braking rate. EEPROM error
Safe Torque Off [Avail abk® fe@rr iembstupct s
Operating t emper(atour d:r e®zi ng)
uppes, 4pl ease use at a reduced rate, an
Tempera l3 i ncrease.
Storage tewpersaBOad econdensati on)
Do not store7Pohompbpsebehmhand 65
. Humi di tfUnder 90%RH (Condensation free)
Environme Up to 2000m above sea | evel
AItitudNO derating for use below 1000m
1% derating for every 100m above 1000m.
For altitudes above 2000m, please cont a
VibratijLess @.h5a@® (4. %m/Hsz2 }¢ alohi nuous wor Kking)
I P rati|l P20

11




14Dri ver ports and connectors

SD B@ries Servo Drive 220V Mo

CN6 STO

USB Type-C Tuning Port
CN3 EtherCAT IN
CN4 EtherCAT OUT
[
Lz L1. L2 - Main power
CN11/0 Signals S w supply
20
LS P+: (External brake
resistor P terminal/nternal DC
CN2 Encoder bus positive terminal)
Br: Regenerative resistor
Power on terminal
indicator light
N: Intemal DC bus
negative terminal (Do not
connect)
U. V. W: Motor power
terminal
Protective Earth
SD B@ries Servo Drive 40V Mod
Pow er-on indicator

light

«———  Front panel

gé AC Servo

X1: L1C, L2C : Control power

input terminals
CN3 EtherCAT IN

R.S. T : Main power CN4 EtherCAT OUT

input terminals
P <« USB Type-C Tuning Port

P+ : DC bus + terminal ——»
B1 : Built-in regenerative resistor
terminal

—— CNB STO

B2 : Built-in/ External <« CN1 1O Signal Port

regenerative resistor terminal
N:DC bus - terminal (Don't
connect anything to N.)

CNb5 Frequency Division
+«——  Qutput

U. V. W: Terminals for motor ——
connection

PE: Motor grounding terminal CN2 Encoder input

/

Protective Earth

12



Parts & ConngdgDescription
I ncluding a LED display and 5
di spleawosdritwuse and parameter
5 buttons
M "To switch between differen
Front Panel . .
Switch between value
z "Switch bemmeamers/$suwmltr ease
¢ 'Switch bemeemens/ Deltr ease
S Enter
Connectpubecomor tuning of §&@&E¢
USByp&tuning |servocami be modi fied without
suppl vy.
CN1 |1 /0O signqProbe input signal & ot her 1/ (
CN3 Ether CAT Connect to master device or neé
CN4 Et her CAT
CN6 STO Safe TOfrfquEeSTO) port
CN2 Encoder Connect to motor encoder
Lights up when servo drive is
Powe®m indica|l|Please do not touch the power
of f as the capacitor misghtarrged
SD RQOV model s
L1, L2 Main power supply 220VAC
P+, Br Connect to regenerative resi st
P+, N Common DC bus terminals for my
Uu, Vv, W Mot or connector: Connect to U,
mot or
PE PE mototeemi hhl Connect to md
SD BV model s
L1C, L2C Control circuiti pdw&80ACsupply i
R, s, T Main power s3ph38WAC nput
P+ DC bus positive terminal Con
Pl ease short connect B1l and B/
Bl B2 regener at ilvfe exetsersntaolr .regener a
remove the short connector bet
external regenerative resi st orf
N DC bus negat iovenotte rcnoinnnaelc.t .D
N1 and N2 are short connected.
N1, N2 .
removing shor tDC ornenaeccttoorr ttoo sau
(4.4/5.5/ 7.5 ; )
current high harmonics.
Protective EJConnect to PE of mairmumawenrg s

13
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15Mot or ports an connectors

Mot ors with aviation connector s

POWER CONNECTOR

MOTOR FLANGE

INSTALLATION
SCREW HOLES

MOTOR SHAFT

Mot ors with direct connector s

ENCODER
CONNECTOR

B>

POWER CONNECTOR @

®

MOTOR FLANGE

INSTALLATION
SCREW HOLES

MOTOR SHAFT

14



Chapter 2 Installation & Wiring

2. Bervo Dmstval | ati on
2.1.1 Servo dri Il on envi

Zlllee

Zk E

|
2))\ 2] 772)2) 7))\ 727
Stor 29868 (Condensation free);
U Il nst al {5&8t(iNont: fOr ozen)
Humi di ty Under 90%RH (Condensation fr
Al titude Up to 1000m above sea | evel
Vi brati on Less than 0. 560H#Zne@mhsPRPhud0s
At mospheric|]No corrosive gas, combusti bl
| P ratings | P20
2.2ervo Motor Installation
2.2.1 Installation conditions
I nstall ation conditions may affect the |ifespan
i Please keep awafyl trdmandrcombusti bl es.
0 I'f dusty working environment is unavoidabl e,
i Please keep away from heat source.
0@ I'f motor is used in enclosed environment witho
be short.

T Please chenkthadiobeall ation spot before insta
2. 2Pr2zecautions during installation

Il nstall ation met hod

I nstall horizontal to ground

15



Make sure power cable and encoder cabl ed&is facin

l eak into the ports.

I nstaddl vieoatground

Pl ease use a motor with oil seal when paired widt

l eaking into the motor.

it Do not submerge motor/cable under oil/ water

iU Please use a motor with oil pgealenwhearedpeaierre diwi
|l eaking into the motor.

i@ I'f there is an unavoidable fluid | eakage near
I P ratings.

O Make sure power cable and encoder <cable is fa
doednleak into the ports.

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

Cabl e under stress

0O Do not the bend the cable especially at each e
0O Make sure to not |l et the cables be too tight e
t hi nnersuccahb laess si gnal cabl es.

Connector s

UG Please to remove any conductive foreign obj e

installation
0O The connectors are made of resin. May not with
UG Please hold the driver during transportation,
i Leave kfbem@n the connector cables to ensure | e:
Encoder & coupling
0 During installation or removal of coupling, p |
hammer as it would cause damage to internal en
U Pl ease make asluirze ttohe emdtror shaft and coupling
to motor or encoder due to vibration.
it Pl ease make sure axial and radial | oad is with
the | ifespan of the motor or cause damage to i

16



2.8D BMC r i

SD BB@ri 4860W/

Single Phase
220VAC

ng

Di

agram

7T50WH220YWModel s

(L L Circuit
- — ——-—— -] — Breaker

ALARM-

BRK-OFF-

U
\%
Line Filter W
Contactor PE
; L1 ®
e L2 L ;
R
P+ CNz@ T
Regenerative - K
Resistor Br
N
15 CN1
Intemal 24V Power 24V
Supply 3Q
- N
Donn t use for ov
holding brake 1
4
+
coM+ 13 - 1_DOL+
47K Va ———O0———— SRDY+
_—, DIl 1
POT [0 I<—0—6 PO-  srpy-
A
. b2 |o| 7K ; L 85002 A ARM+
Common DI/ NOT {
Probe Input A2 —20%
DI3 gl 47K Va 5
4 HOME 2o DO3* gy oFF+
12~24v DC—
- 7 4 DO3-
47K | oo
— DI6 12
D |7 | 7K A
EXT 2
DI5  |11] 47K 4
EXT 1
Please remove short wire
(— and connect to safety
switch while in use 24V CN6 CN5

External 24V
Power Supply

STO <

External OV
\_ Power Supply

@ rE

output

Common DO

> Frequency divider

17



SD B@ri es 15020 Y0 MO Wel s

1-phase/3phase
220VAC

!
- _} _} } " Circuit ' |_| '
’_Cil_in_eCiITer?_‘ breaker

U
1C v
- 2C W
PE
T L1 @
|
/}’ L2 |
= L3 CNZ[U »

If external resistor is
used, please
disconnect B1 & B2

Connect B1 and B2 if é_)
i internal regenerative
L-OB2  resistoris used

N
Internal 24V Power 24y 15 CN1
Supply S0
Donn t use for e
holding brake OV O~
4
COM+ [13 -
! 1 _DO1+
_ DI 11 [ 47K !t;K._ _|: SROYE )
- 6  DO1-

POT [0
5
‘ _ DI2 |gl 47K XK/[ 35002+ | ARMH+
Common DI/ NOT 2 Dpo2 Common
Probe Input v O —— ALARM- DO
| . oo L= :

A HOME | ——20-D03* _ pri.oFF+
12~24vV DC— —¥
T A 4 DO3-
: | "o PUS  BRK-OFF-
| P Sl # BRK-OFF-_/

D5 l1a] 47K YEA_

EXT1

Please remove short wire
~— and connect to safety

switch while in use 24V CN6
2 T
External 24V
Power Supply

STO1 | 3

STO < %} ;C:
\_.—.STO2 L4 -

com) 1[5 | WA |

External OV —/
\_ Power Supply

> Frequency divider
output

@ rE 18




SD B@ri8600W 40V
3-phase 400VAC

I . |
o) e

,_
[EY
)
ms<c

R _'_‘—I
S CN2 [

(R

(

If external resistor is
used, please
disconnect B1 & B2

1 Connect B1 and B2 if
: internal regenerative
:OB2 resistoris used

Intemnal 24V Power 15 CN1

Supply 24V O—J
Donn t use for

=0
h J O
holding brake ov O
1
4
COM+ 113
1 DO1+
/a 0
 on ™ A | ¥ SRDY+ ™)
POT | O | 6,001 oppy.
A
o DI2 19 47K *t/K__ _SOM ALARM+ Common
Common DI/ NOT —K 2 D02~ pLaRM DO
Probe Input H ] —Oo——— -
pu ! b |gl 2k [WaA B 5
A HOME 20 D03+ pry oFF+
12~24V DC— _K 4_ DO3-

_— : _
) DI6 |12 L o =9 BRK-OFF-/

DI5_J11] %7K ¥Kﬁ(

EXT 1

Please remove short wire
and connect to safety

—

switch while in use CN6
24V
2 T
External 24V
Power Supply
_STO1 | 3 Frequency divider
STO < ) L] A I | outgut
5.4K }/‘[ B
) _— STO2 L 4 .

External OV
— Power Supply

19




SD B@eries [ H5OOW 7500W

3-phase

_l_

400VAC

I
)

Line Filter

40V

i

If external resistor is

used, please
disconnect B1 & B2

Contactor

B1 Connect Bl and B2 if
internal regenerative

B resistor is used
N1is connected to N2 under normal circumstances;
To suppress power supply high harmonics : N1
Connect a DC reactor between N1 and N2 N2
15
Intemal 24V Power 24V
Supply 8
Donn t use for <>r
X ov N
holding brake 14
COM+ |13
1 _DO1+
7] ———O0—
ou L[ A Y sox
POT _60& SRDY
4
DI2 g | 47K Va 3: DO2+ ALARM Common
NOT
Common DI/ _K 2 DO2- ALARM DO
Probe Input 27K 4 o
_ DI3 Jgl 4 Y 5
-4 HOME |—20-DO3*  gryorr
12-24VDC — _K
= A 4 DO3
4.7K v | ——o0—="— BRKOFE
_ DI6 |12 O
A
47K Vi
. DI4 |7
EXT 2
DI5 |11] 47K A
EXT1
Please remove short wire
and connect to safety
switch while in use CN6
24V
2 T
External 24V
Power Supply
sTo < Frequency divider
> output
5 OCZ
GND
External OV —
_ Power Supply

20



4 Ser vPorDrsi ve

=1
5= = CNe Safe Torque Off (STO)

=
Top
view
CN5
Frequency Divider Output
00000 =

USB Type-C Tuning Port

1
==
CN3 EtherCATe INZ ‘-J-J’ =
CN4 EtherCATe OUTC H—L =

8

16
P

4 T
9

X1 Main Power Supply &
Motor Power Supply

—_—— e ————

| o !

I i I

| o L2 | .

= 1l e | o~

| | ©l}

I o Br | —
Q e}

ML= N CN1l/OPort | oo

| Q - Lo}

| o U | o ; o
-0

e v —)

I o w -

| | ©

| o PE : -

—_—— e — —_ —_—

Battery Kit

CN2 Motor Encoder

Tabl-eEFW®2nctions of driver port

Port Functi on

CN1 I/ O Signal Port

CN2 Encoder port

UsSB USHBYp& TurPiomrg

CN3 Et her CAT I N Communication Port
CN4 Et her CAT OUT Communication Port
CN&6 Safe Torque Off (STO) Port

X1 Main Power Supply

21



2.

4X 11 Mai n

power

supply

SD B@riie20V Model s

V.

Tabl-2 1 port descriptions
Por| Pi Functi on Remar ks
Optional i solation tr
L1 Do not connect to 380
damage to driver.
Singl e phais I n case of serious
+10K -15%! 50/60Hz recommended to connec
power supply;

L2 It is recommended to i
breakeroftfo pcouter supply
driver fails

I nternal
X1 positive {

P+ External I f an external regene
regener at.i connect the regenerat
resistor and Br

Br Exterr_lal regenerativ_e
resistort er mi n

N Please do not connect

u Mot or U t g

\4 Mot or V tdqPlease ensure proper wi

W Mot or W t e

PE | Mot or ProtePlease ground PE of dri

22




SD B@riid®vV Model s

L1C
8 | L2c R
| R @
8 S S
H Ml
I (™ ToLd
s BL N g
NL
: ﬂﬁ . EJ{H
P+
]
i
7]
8 u §
8 \Y% U @
8 |l w \Y;
oL I
Kl
Size C/D Size E models
models
Por| Pin Function Remar ks
tic |[Control cir _ _ _
Singl edpVac Optional i solation
L2C | 410K -15% 50/60Hz In case of serious
recommended to conn
R IMain Power main power supply;
s Three @ﬂy&élt i s recommended t o i
+ 1o breaker to cut off pow
T +10K -15%1 50/60Hz dri ve.r fails
Internal DC bus
P+ Eo?tlveltermmal If an external regenerative resistor is required,
xterna i please disconnect B1 and B2. Connect the
X 1 . . external regenerative resistor to terminal P+ an
regenerative t I reg t tor to t P d
resistor P terminal B2
B1/B2 Exterr_lal regenerative
resistort er mi n
N Please do not connect
N1 Internal DC bus N1 and N2 are connected under normal
negative terminal circums_tances. To suppress power supply high
N2 harmonics, please disconnected N1 and N2.
Connect a DC reactor between N1 and N2.
u Mot or U t ¢
\ Mot or V tgPlease ensure proper wi
w Mot or W t e
PE | Mot or ProtelPlease ground PE of dri

23



dri ve

2.4.3 Wiring faynmB@ctesnservo

SD B@riie20VAC

_ CN: STO
Single Phase CM: Frequency divider
output

220VAC

USB TypeC Tuning
Port

Circuit Breaker

CI8: EtherCAT IN”

CM: EtherCAT OUY
Line Filter
CNL. 1/ OSignal Port
Only comedtor is provided
Contactor
C2 Motor Encoder
Y
o
Conned extemal
regeneratve resistor
toP + andB 2 termiral

Battery kit

Motor Power Cable
PE Motor Grounding

and three p

SeROVACr modelss nglppphiase
ng above 150

U SD BE@ries
driver with power rati

220VAC. Only

24



SD BE@r

iTd OVAC

Power supply
3P 400VAC

Circuit Breaker

Contador

DC Reactor
Suppress high
harmonics

EMC Fiter

Reduce
elecromagnetic

interference

Conned extemal
regenerative resistor
toP + andB 2 terminal

Holding brake
power supply

Contactor

Use surge suppressor

for holding brake
signa

Connecttomaster device
or previous skve station
—— [
ceT
CM =158
Connecttonext dave station
o ) =
USB TypeC Tuning
L1C Port
g |
b+l oc
‘ R CN6 Safe Torque Of  (STQ
®E
L U
P+
- oo CNL |/ OSignal Port
o BL " Onlycomedoris provided
-
' N
- =TETEIET7Y O Frequency divider
 * ‘ pulse output port
N
;s
CN2 Mator Encoder
24VDC

| , Servo mator power cable
PE Connectmotortoground

Pleasea wse& cui't breaker f

or the main power suppl
product or machine.
Pl ease do not use a contactor in connection to
a sudden surge of operating voltage.
Pl ease take note of t e ac2pla/DiCt s whhemi angn mpeowtert
especially if power supply is shared between mu
supply current will cause .failure in holding br

25



wire cables into connector

Connector
Tool

2.4.4 Connecting motor power <cable t

Example: Connecting a motor with electric

The power cable from the driver is |l abeled with
accordingly to the power cable extending from th

26



2.5 Holding brake connection

Hol ding brake is®erantiidr aitoeed pwhaeerpedvent axi s from
due to gravitational Ppuyllooki ngheheemoeonailnfpl &e
on axis mounted vertically to the ground so that
force when the driwhem iad apowercedrecf f or

| Servo Driver
Single | 2 o L1 U
phase = v
220VAC ‘ : N % o L2 W Motor
PE
|
|
|
CN1 Brake Relay I
BK-RY )
DO2+(BRK+) |$| @ Holding
F ll Brake
|
i |
DOCOM-(BRK-) it DC24V |
DC 24V Holding brake power
supply :
|
|
CN2
IEJ @ Encoder
Servo Drive
L1C u
\%
— L2C Motor
: : 0
£ 8 A o R P
/J'\ (i
3p S 1 o o /II/ o S :
380VAC &Y £ o T |
T CN1 Holding brake relay I
BK-RY )
DO2+(BRK+) V7 3 Holding
! brake
i |
DOCOM-(BRK-) it DC24V I
DC 24V Holding brake power I
supply |
|
|
|
CN2
IEJ @ Encoder

Hol ding brake wiring diagram

27



2.6 CN2 Encoder

conne Pin Description

Power supply 5V

Power supply ground

Battery positi

Battery negat.i
SSI Dat a+

SD SSI Pbat a

Fr ame PE Shield grounc

CN2

OO~ WIN|PF

Pl ease ground both driver and motor PE ter mina

It is recommended to use a shielded twisted pa
Pl ease |l eave a space of min. 30cm between moto
avoid interference.

28



2/7USB T-Cpweni Ragr t

SD BE@ries servo drive can be connected to PC for
and parameters M&®Bi TECpdgtasc@fhhaebe done without t
drive connecting to main power supply.

Al A2 A3 A A5 A7 A8 A9 A0 ALl Al12

|} [y (e fvwe) s | ] [ =] from ooy e} (e [ omm |

[550] (mx faxa  frowe] fswes] [ 9+ ] [cce] frove] [rme [reed [cm)]

B12 B11 B10 B9 B8 B7 B3 B2 B1

Port Pin Signal Description
A4, B4,A9, B9 VCC 5V Power supply positive terminal 5V
A12,B12,A1,B1 GND Power supply negative terminal

USB

A6,B6 D+ USB data positive terminal
Ty p&
A7, B7 D- USB data negative terminal
Fr ame USB_GND Ground through

2.8 CN3/ CN4 Et her CAPoCObmMmMmuni cati on

CN3 and CN4 are communication ports for Ether CA"

device wildl be connected to CN3 (I N) and CN4 (OU
device.
Port Pin Signa Descripti of
1,9 E TX+ EtherCAT Data s_endlng
- positive terminal
2,10 E TX- EtherCAT Data s_endlng
- negative terminal
311 E RX+ EtherCAT Data rgcewmg
- positive terminal
4,12 - - - -
5,13 - - - -
6. 14 E RX- EtherCAT Data re_celvmg
- negative terminal
7, 1 - - - -
8, 1 - - -
Fr ami PE Shielgded nd

29



2.9 CN6 Safe Torque Off (STO) Port

Port PifSiagn Descript Remar ks

1 ov Ref erence Connect to SH

when not i n us§

) 24V |24V power to supply powe

Control S
3 SF+4
posiitnpet When SF1 = OF
Control s| OFB,TO is enabl
4 SF4

negatnpet

I ntroduction to Safe Torque Off (STO)

Function: Cut off motor current supply physicall
STO module (CN6 connector) consists of 2 input ¢
supply byofblPoMW icroght rol signal from the power mod
is cut off, the motor will stild]l move under iner
The STO function is set up ready to be used by
connector if it is not needed.
S functional principle
STO module cuts off the motor current supply anc
PWM control signal from the power module through
occutrhse, actual status of STOMceanabesdeecedmanlked by
STO1 | nput STO2 | njy PWM cont| Al ar m ¢
St atus signal
ON ON Nor mal -
ON OFF Bl ocked Er 1c
OFF ON Bl ocked Er 1c
OFF OFF Bl ocked Er 1c




STO wiring diagram

STO in use (External 24V) STO in use (Internal 24V)
CNG6
External 24V 23V 24V CN6
Power Supply 2 2
STO113 sTo1 | 3
A I > { H —
s | WA | b Z 4l
o ST0254 - _ . sto2) 4 i
A ' a
M 5.4K » ) A
co ¥ | oy Ll A
External OV

i

Power Supply
STO notin use (STO1 & STO2 shorted together)

Internal 24V Power Supply. 24v CN6
Connected to STO1 and STO2 2
when STO not inuse. Do not use
for other purposes.

STO14L 3

STO2 L 4

COM 5.4K };C:

Pl ease take precautions when enabling STO func
over the motion of the motor. Mot or might drop
mounted | oadvyhemr emdwe d al forces are applied t
with holding brake can be chosen.

STO is not me ant to cut of f the power supply
compl etely. Pl ease power off and wait for a fe
wor k.

It is recommended to use an isolated power sSupr

|l eakage might cause STO mal functi on.
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21 0CN |/ O Signal Port
CN1l connelBDbY fiemahect or.
Port Pi n Signal Descripti Remar ks
1 DO1 + SRDY +
Servo Ready Outg
6 DO1 S RD-Y
3 DO2 + AL M+
15 > Al arm Output Sig
2 DO?2 ALM
LR L 1ﬂ [E -1
= 5 DO3 + BRIOFF +
cumi ean Break Off Output
o 4 DO3 BRKOFF
1....m : 10 DI 1 POT Positive | imit §
= e 9 DI 2 NOT Negative | imit g
[t
i ooty 8 DI 3 HOME Homi ng switch
» 7 DI 4 EXT 2 Touch Probe 2
1
o 11 DI 5 EXT 1 Touch Probe 1
12 DI 6 - Up to user confi
13 COM+ Common DI |{Common digital i
14 COM Internal 24Output voltage:
15 24V + Supply current out put:
2.10.1 Sel £Otsbgnaf <cabl e
I/ O signal <cabl e
To ensure |/ O signal to not be afsthe etl @ dby wd lsd cetdr
pair ceabftecommended for this application.
N 79’ "~ el
Wire diGOmetignmf oi | s hibel ceodhnercdwldd t o PE ter mine
it Wire Il ength should be as short as possible, no
0 Install a surge supprféeygdarcki mifoadedbh awvlercied gguicto
parallel in DC coil and capacitor connected in
i Recommewded JgaRgeAWR 4
it I/ 0O signal included DI, DO and relay output si
it Please keep 30cm away from main power supply c
avoid electromagnetic interference.

32



2.10. 2 Common nNput circuit
The internal <circuiitdiafecdadmmar iorppg wtccougma@rb whi ch
anode and common cathode configurations. There |
device: Relay output and Open Collector output a
Qut put from master device: Rel ay
Common Anode(lnternal Cammpn Cat hode(lnternal 24V
+24V
Controller | ;?;:,e,; :15 2y Drive Internal Controller : coM '14 Drive Internal
| Sueey 15 T oMt
| | | |
Il com+ |13 I1|_COM 13:
: | 4.7k /‘ : | 4.7k ¥i§:K
I DIl 119 7 | D1 j10
A r =
| CoM- ‘:Lm@’_é&
Relay | Relay |
J— L
Common Anode(External 24V) Com
+24V
—1 Power I ! I 24V !
Controller | supply |15 24v Drive Internal Controller : 15 T Drive Internal
: | | External |
T R LT YR
| oinlag ¥i/{ z — 2 110 4
° : I ﬁ] C: +24vDC |
Relay | Relay :E;tgr“n:rl %
External Supply
ov
OQut put from master device: Open Coll ed
Common Anode(lLnternal Cammpn Cat hode(lnternal 24V
Controller | Y'Y, Drive | al —_— l:ozvt\e{r
: l1is T rive Intern Controller | Supply:15 _2|1V Drive Internal
| | t o
I |com+! 13 | |
| /=11 I com+ |13
I I ¥iﬁl§ PNP | ?_% y.
_K_‘i Dll\:(lo ! DIl 110 7
NPN : COM'+14 : COM- I
| L ! | 57
Common Anode(External 24V) : Conm
—lExt rnal
Controller ilf;tﬁ/rgaé :15 2]—4\/ Drive Internal Controller|+2‘|§/DaC ilS _2|4_V Drive Internal
I I |
| Leomrlis : com+ : 13
———S
| | 47K A 27K
! DI1l 10 ¥i/{n : DI1 :10 ¥i5‘t
T hd T %
: irl“ I I
NPN | [:)4
:% L ‘% | 57 L
External External
ov ov
Please prepare switching ReWOIC,s QppOwAwi th out pu
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2.10. 3 Common output circuit

There are 3 commonD @3udopiudlied e D,Olhaving an isol ated
suppl y.

Doubdreded Digital Out put s

@y Inductive load, please connect to
| a freew;eeling diode

Drive Internal

. ~ 1 )\D01+ ] —
7 Yy | | |
_; ‘_j Li: 3\::] — 12-24vdc
x| 6 ADOl- LT
3/l ||
|4 xi
—;/ L ‘_j : H = 12-24vac
£ 7] 2.po2- L=-" T
— 5 ,DO3t,
Va A2
_; L !J : — 12~24vdc
£ 4,003

Freewheeling diode is not
required under normal load

NP N:
PNP:

Load
DO+ /

|
Driver
s | 1 @E
DA- )_j
Driver
; §

12-24vde — pa-

mae|
L[4

Load

When connected to a relay:

External 12~24VDC

Drive Internal 1 D01+ :I ﬁ
— Relay
A,
6 DOl—
External

ov 34



U Powe

rosupply 1is
pol arity mi

i s

|l oad
i n

0 When it
Pl eeasensur e
a I f the
parall el
the dri

ver.

ght

t he
i s

reverse.

provided by user.
cause damage to the
an opmax colit eenbor

Pl ease

switching power supply
an inductive | oad

2.10. 41 Rpaoabecircuit

such

b

driver.
A@mMmAULt ma X

e

a w

suppl yi |

ful fil

as

A wrong installation

The internal ci r chaiitr eacft i pornoad e oipnt powto uips ea .
Common Anode
com+ 13
EXT1 Alll K ﬂﬁ [,
—o 0 —
Q T
Q |
g L | Drive Internal
§ T |
| | / —
17 2 Ve
o B2 E=Zal
|
Common Cathode
com+ [13 g
A
%6 EXT1 ,Lll[ 2K ﬂ’r. |
@) T
o |
> .
T = [ Drive Internal
AN _ |
&
— | y |
o B2l T | RFIL ]
a4
|

35
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2.10.5 DI signal function configurat
Tabl-& Refault DI signal functions
CN1 Factory default
e Signal | Parameter Default function
Set Value Polarity Status
13 DI - Common Digital Input 0x0 - -
COM
10 Di1 P04.00 Positive limit switch (POT) Ox1 NO OFF
9 Di2 P04.01 Negative limit switch (NOT) 0x2 NO OFF
8 DI3 P04.02 Home switch (HOME) 0x16 NO OFF
12 DI6 P04.05 User configurable - - -
** NO: Normally Open
0 When | imit switch or, em®T,geNESHT P dsp EHinsal usved |
normally c¢cl ose (NC) by defaul't Pl ease make s
signals need to be set to normally open (NO).
Rel evant parameters
Label |1 nput selection |Mode
Range O0X0~0xFF Defay0xO0 Uni t| -
Activagl mmedi at e I nde2400h
Label |1 nput selection Mo d e
Range O0x0~0xFF Def ay0x0 Uni tf -
Actival mmedi at e I ndel2401h
Label |1 nput sRll3®ction Mo d e
Range O0x0~0xFF Def ay0x0 Uni tf -
Actival mmedi at e I ndel2402h
Label |1 nput selection Mo d e
¢ Range Ox0~0xFF DefayO0x0 Uni t| -
Activagl mmedi at e I nde2403h
Label |1 nput selection Mo d e
Range Ox0~0xFF Def ay0x0 Uni tf -
Activagl mmedi at e I ndel2404h
Label [Input selection Mo d e
Range O0x0~0xFF Defay0x0 Uni tf -
Actival mmedi at e I nde/2405h
Digital input DI allocation using hexadeci
Seval ue
Nor ma Nor ma OXx 6 O(FbD f
open cl os¢
Invalid 3 0h - T
Positive | POT 1h 81h Bit1l

u



Negative | NOT 2 h 82h Bito
Clear al a A-CLR 4 h - 1
Forced al E-STOP 14h 94h T
Home swit HOMEB WI TC 16h 96 h Bit2
Pl easésaetonanything other than |isted in
Normally open: Valid when input = ON N
Er210 might occur if same function is a
Channel that halks afdf#@teoe mooéesn.

Front panel is of hexadeci mal system.

P040i0OPO0O405correspobd6. tBxDédnal sensors can
parameters are all set toiQl oCogreitblolblllact wa

2.10.6 DO sognadtétnfiugetati on
Tabl-2 RO signal functions by defaul
Factory default
CN1 Pin Signal Parameter Default function
Set V[ Pol a|St at
1 DO1 +
P04.10 Servo Ready (S-RDY) 0x01 NO OFF
6 DO1 +
3 DO1 +
P04.11 Alarm (ALM) 0x03 NO OFF
2 DO1 +
5 DO1 + External brake released
P04.12 0x04 NO OFF
4 DO1 + (BRK-OFF)
** NO: Normally Open
Rel evant parameters
Label |Qutput selection|Mode
Range Ox0~0xFF Def ay0x0 Uni t| -
Activagl mmedi at e I ndel2410h
Label |Out pwetl ecti on DO2|  Mode
Range Ox0~0xFF DefayO0x0 Uni t| -
Activagl mmedi at e I nde/2411h
Label |Qutput selection|Mode
Range O0Xx0~0xFF Def ay0xO0 Uni t| -
Actival mmedi at e I nde|2412h
Digital out put DOxabdbkbotcmbl osyB8sEmMmMg
Set value
GUt L SymbOINormallyNormaIIy‘
Master deviceg o] 00h -
Al arm ALM 01h 81lh
Ser-Ready S-RDY 02h 82h
External brak| BRKOFF 03h 83h
Positioning d I NP 04h 84h
Atspeed ATSPEED 05h 85h
Torque | i mit TLC 06h 86 h
Zero speed cl a ZSP 07h 87h
Vel ocity coi V-COI N 08h 88h
Position comma] P-CMD 0Bh 8 Bh
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t

Vel ocity |1 im[ VLI MI T 0Dh 8 Dh
Vel ocity commal| V-CMD 0Fh 8Fh
Servo staty SRMT 12h 92h
Homi ng done HOMBK 22h A2h
Position com|CMPOUT 14h 94h
Pl easé& d¢en any other than the outputs I
Nor mal I'yAcapere | ow
Nor mal |'yAcctliovsee hi gh
Front panel is of hexadeci mal system.
P041li0PO0O412orrespond®OBo DOlall parameters a
controls the outputs, e bnjdecxt Oiil8 chbtioctolréa s p o 0 d
DO3.
2.11 CN5 Frequency dporitder pul se o
Por/Di agram Pi 1Sign Label
11 A+
Mot or encoder phase A
12 A-
1 12
9 B+ [Motor encoder phlawéd dEr
10 B- out put
7 Z+ |Motor encoder phase Z
8 Z- out put
CN5 5 OCz Mot or ensciogreal ZOC o
6 Mot or ensioglreal ZOF out
GND
ground
3 / /
1 2
4 / /
1 PE Shield groundin
2 / /
*Pleasstusaemded shOC.ldéEmmnclabskei el d foil grounded
**Keep it shorter than 3 meters and away from an
Encoder signal after frequency divider circuit i
feedback oinhgmal |l ffor using position control mode.
optocoupler receiving circuit for controller. A
di fferential signal input circuit. Resistance of
acalu use.
Differenti al Connection:
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Driver Controller

Terminal

:ﬁy resistor

GND
Y
I f controller input circuit is not an optocoupl e
circuit, please connect CN5 pin 6 (0OC reference

receiving circuit
Encodehmhasde frequency divider output

External
T 5V~24V
Drive I -
CN5 |
I I
| 19
S
I | =
=)
| o )
51 oczn | waA | T
6l GND Vo _ . 1
VS External
ov
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2. M2asures against electromagnetic

To reduce interference, please take the foll owin

a I/ O signal cable > 3m; Encoder cable > 20m

U Use cable with | arger diameter for grounding
Grounding rleGOpstance >
When there are multiple drivers connected in
power supply and ground ter minal of servo dr
ground bar in thendl @dter iccoappeadabgrnoeutnd bar r
connected taméehef mehal chbinet .

UG Please install a |ine filter on main power su
radi o frequency.

G In order to prevent malfunctions caused by ele
foll owing measur es:
é,llnstalrl dreawsitcee and | ine filter close to the s
é,lZnstaII surge suppressor for relay and cont ac

Z,Blease separate signal/encoder cable from po
30cm

§,4Install athenenaf nl tpeweforsupply if a device
generation such as a welding machine exists ne

2.211 Grounding <connecitnitoenr f@maenoeée havi

connections

Contactor

| I
| |
| |
| Servo Drive |
b L1 U I
|
- L_|ne L2 v :
. __| Filter - | L3 |\DI\IIE |
| ® |
|
I . Encoder I
! _l_‘—, I
| CN2 [[] [ |
| - \/' |
| |
[ ® [
: e 3.5mm’or above :
: 2.0mm’or '
|
I 3.5mm’or above above |
| I

___________________ ;l(}@rﬁ______________d
Grounded bar

0 Servo motor frame shouwlohhnkeetgnt dhend&ead.t ePlmé aaad o
mot or and servo drive tamdr ggd waen di rtthermnf d rogred éh.er
it Ground both ends of the foil shield of encoder
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2.212 Using |line filter
To reduce interference from mai n pfofweecrt isnugp pdtyh ecra
sensitive components around the servo drive, ple
supply current Pl ease do be aware of the follow
Do not band the main power supply cable together
Wrong
> > Contactor > Contactor
g M\ g M\ L1
2 1 5 —o _o— .
on M\ Line Qa /M Line L2
<g /| Filt <% ~ | fi 3
: ilter L : ilter
o i o i —
Separate the ground wire from the |ine filter an
Wrong
—§ ~ Contactor] |, > ~ Contactor 11
Q® ~ | Li s— o .
Q9 ine L2 Y M\ Line L2
g Yo\ Filter L3 <3 M\ Filter L3
00_—00— S —o0 o—
g
777
/777
Ground wires inside an electrical cabinet
_____________________________ |
I Contactor
s —~ L1 Servo I
%% o o diive | |
<5 o/_\c: Line L2 :
= Filter
E — & » | L3 a I
[ [
[ [
[ [
I Servo :
: LI { drive |
| N |
[ [
[ D [
[ [
[ [
1 [
|Ground I I
: IL Shield grounding :
| [
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3.1

Chapter 3 Parameter

Par amet er Li st

Panel Difspll laggywsa:s

classify and code

PR0O.00
TT number

, Parameter Valid mode Description
CSP: Valid in cyclic synchronous position mode
CSV: Valid in cyclic synchronous velocity mode
CST: Valid in cyclic synchronous torgque mode
HM: Valid in homing mode
PP: Valid in profile position mode
PV: Vaplriodf iilre vel ocity mode
PT: Valid in profile torque mode
F: Valid in all modes

42



1 Servo

dr

I v e

par ameter

EtherCAT | Panel L.
Address | display Default Activation
Mod-&ébl | owi ng I 2000h PO 000 1 Immediate
Control Mode § 2001h PO 001 9 After restart
Real ti me Aut d
) ) 2002h P0 002 0x001 Immediate
Adjusting
Real ti me aut (
. . 2003h | P0O003 70 Immediate
adjusting
Il nertia ratio 2004h PO 004 250 Immediate
Command pol ar i 2006h PO 006 0 After restart
Probe polganmity
) 2007h PO 007 3 After restart
settings
Command pul se
) 2008h PO 008 0 After restart
revolution
1st command frequency
divider/multiplier 2009h PO 009 1 After restart
numerator
1st command frequency
divider/multiplier 2010h P0 010 1 After restart
denominator
Encoder pul se
) 2011 PO 011 2500 After restart
revolution
Pul se output || 2012 P0 012 0 After restart
1sTorque Limit 2013h PO 013 300 Immediate
Excessive Posi
_ _ 2014h | POO014 30 Immediate
Deviation Sett
Absol ute Encoq 2015h PO 015 0 After restart
Regenerative 1 2016h P0 016 100 Immediate
Regenerative 1 oy | poo17 | 50 Immediate
rating
Friction compe 500 | poo19 | 1000 | Immediate
setting
Et her CAT Ds| aveg 2023h PO 023 2 After restart
Source of sl ay 2024h PO 024 1 After restart
Synchronous ¢d¢ ,p0 | poozs | 10 | Afterrestart
ti me 1
Synchronous ¢q o6 | poo2s | 50 | Afterrestart
ti me 2
Synchroni zati (¢
command del ay 2027h PO 027 0 After restart
count s
CSP mode same| .0 | poozs| 10 Immediate
position setti
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EtherCAT

Panel

Address | display Default ~ Activation
Isposition | oo 2100h PO 100 320 Immediate
Isvel ocity | oo 2101h PO 101 180 Immediate
S i
Pintegral Tim  5mn | pow02| 310 | Immedae
Vel ocity Loop
Isvel ocity det 2103h PO 103 15 Immediate
1st Torque Fil _
2104h PO 104 126 Immediate
Constant
2Position Loo| 2105h PO 105 380 Immediate
2"dyel ocity | oo| 2106h PO 106 180 Immediate
2 ntegral Tim
of Velocity Ld 2107h PO 107 10000 Immediate
2"dvel ocity det| 2108h PO 108 15 Immediate
n d i
2'Torque Filtel 59 | po1og | 126 | Immediate
Constant
Vel oci fpr fvaed 2110h P0 110 300 Immediate
Velocity feed 55n | po11a | 50 | Immediate
ti me constant
Torque feed fq 2112h P0 112 0 Immediate
Torque feed fl _
) 2113h PO 113 0 Immediate
time constant
Position contnr
2115h PO 115 0 Immediate
switching mod ¢
Position contr
2117h PO 117 50 Immediate
switching | evg
Hysteresis at )
2118h PO 118 33 Immediate
control swi tch
Position gain 2119h P0 119 33 Immediate
Unique registirn 2137h PO 137 0 Immediate
Unique registirn 2138h PO 138 0x0 Immediate
Unique registirn 213% PO 139 0x0 Immediate

Adaptive fil

EtherCAT
Address

Panel
display

Default

Activation

2200h P0 200 0 Immediate

settings
Isnhotch freque 2201h P0 201 4000 Immediate
Ishotch bandwi 2202h P0 202 4 Immediate
Isnhotch depth 2203h P0 203 0 Immediate
2"inotch freque| 2204h P0 204 4000 Immediate
24 notch b a

] 2205h PO 205 4 Immediate
selection
2"inotch depth 2206h PO 206 0 Immediate
3hhotch freque| 2207h PO 207 4000 Immediate
3%hotch bandwi 2208h PO 208 4 Immediate
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3hotch depth 2209h P0 209 Immediate
Isdamping freq| 2214h PO 214 Immediate
2"ddampi ng freq| 2216h P0 216 0 Immediate
Position commaé

, , 2000h | Po222 | 300| AftE
smoothing fildt stopp
Position commg 2223h P0 223 0 Disable
5t esonant fre| 2231h PO 231 4000 Immediate
5'ft esonant Q v| 2232h PO 232 0 Immediate
5tfantesonant f 2233h PO 233 4000 Immediate
5'fantesonant Q| 2234h PO 234 0 Immediate
6t esonant fr e| 2235h PO 235 4000 Immediate
66t esonant Q v| 2236h PO 236 0 Immediate
6tfantesonant f 2237h P0 237 4000 Immediate
6antesonant Q| 2238h PO 238 0 Immediate
Adj ust ment mo ¢ 2248h PO 248 0 Immediate
MFC type 2250h | P0250 0 Immediate
velocity feedfl o5, | pozst| o Immediate
compensation (
Torque feedfor )

. ) 2252h PO 252 0 Immediate

c omp e nscaoteifofni c
Dynamic fricti oomn | poos3| o Immediate
compensation (
Overtravel tin 2254 | P0254 Immediate
Overtravel sujpg 225h | P0255 Immediate
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EtherCAT

Panel

Address | display Default ~ Activation
Accel eration t 2312h PO 312 0 Immediate
Deceleration t 2313h PO 313 0 Immediate
Sigmoid accel ¢ ]
) 2314h PO 314 0 Disable
decel eration g
Zero speed cl g 2315h P0 315 0 Immediate
Zero sdeaanp | e 2316h P0 316 30 Immediate
Zero speed cl g i
) 2323h P0 323 0 Immediate
ti me
EtherCAT | Panel —
Label ‘ Address  display Default ~ Activation
Il nput selecti ¢ 2400h PO 400 0x0 Immediate
I nput selecti ¢ 2401h P0 401 0x0 Immediate
I npsuetl ecti on D| 2402h | P0402 0x0 Immediate
I nput selecti ¢ 2403h P0 403 0x0 Immediate
I nput selecti ¢ 2404h PO 404 0x0 Immediate
I nput selecti ¢ 2405h PO 405 0x0 Immediate
Output selecti 24100 P0 410 0x0 Immediate
Output selecti 2411h P0 411 0x0 Immediate
Output selecti 2412nh | P0O412 0x0 Immediate
Positioning cq 2431h PO 431 20 Immediate
Positioning c|
] 2432h P0 432 1 Immediate
setting
I NP positioniin 2433h P0 433 0 Immediate
Zero speed 2434h P0 434 50 Immediate
Vel ocity coi ngq 2435h P0 435 50 Immediate
Arrival vel oci 2436h P0 436 1000 Immediate
Mot or -pbfwedel g 2437h P0 437 100 Immediate
Del ay ti me f or )
2438h PO 438 0 Immediate
rel ease
Hol dilmrgake ac )
. 2439%h PO 439 30 Immediate
vel ocity
Emergency stoyf 2443h PO 443 0 Immediate
Torque compen )
) 2448h P0 448 0 Immediate
upon enabling

EtherCAT

Panel

‘ Address | display Default  Activation
Driver prohibi )
) 2504h PO 504 0 Immediate
settings
Ser-gbf mo d e 2506h PO 506 0 After restart
Mai n poofwierdet e )
) 2509h PO 509 50 Immediate
t i me
Ser-gbf due to 2510h P0510 0 After restart
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Servo braking 2511h PO 511 Immediate
Overl oad | evel 2512h PO 512 Immediate
Overspeed | evdg 2513h PO 513 0 Immediate
I/ O digital fi 2515h P0 515 10 Immediate
Position unit 2520h P0 520 2 After restart
Torque | imit g 2521h P0 521 0 Immediate
2"dt orque | i mit| 2522h PO 522 300 Immediate
LED initial s t| 2528h P0 528 34 After restart
Torque 1imit q ooz, | posg7 | 500 | Immediate
during torque

34orque | i mit]| 2539 P0 539 80 Immediate
D41 set value 2540h PO 540 0x30C Immediate
Frequency ditvil 5o | possp 0 After restart
Z-si gnal pol ari

Frequency ditvil oo, | posaz | 0 | Afterrestart
Zsignal wi dt h

External encod .o | posss | 0 Immediate
feedback thr es

Vent overload 2546h PO 546 0 Immediate

Encoder zero

F

Et her

Addr e

F.>ane| Default
displa:

Activation

) 26 01| PO601 0 After restart
compensation
JOG trial r
260 3| PO603 350 Immediate
command
JOG trial r
26 04| PO604 30 Immediate
command
Posi t'igan n3 val 26 05| PO605 0 Immediate
Posi t'lgan n3 sca| 2606| P0O606 100 Immediate
Torque command _
26 07| PO6O7 0 Immediate
val ue
Positive dir ed )
) 26 08| PO608 0 Immediate
compensation
Negatdivecti on )
) 26 09| PO609 0 Immediate
compensation
Torque compen )
) 2610 PO610 0x0 Immediate
enabling
Current respoirl 2611 PO611 100 Immediate
Ma x . ti me to
) ) 2614\ PO614 500 Immediate
di sabling
Triadi stuance 2620| P0O620 10 Immediate
Trial run wait 2621| P0621 300 Immediate
No. of trial 2622| P0622 5 Immediate
Tri al run accgq 2625| P0625 200 Immediate
Vel ocity obser 2628| P0628 0 Immediate
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Vel ocitybabdwil 2629| P0629 0 Immediate

Frame error wil 2634| P0634 100 Immediate
Frame error wi 2635| P0635 50 Immediate
Absol ute val

2654 | PO654 0 After restart

mode denominaf
Rotor bl ocked
threshol d

2656| PO656 300 Immediate

Bl ocked rotor Immediate
) 2657| P0O657 400

ti me

Hom!ng_mode P q 26509 Po6SY 8 Immediate
deviation t hr g

Zsignal sustail 2661| Po6e6l 10 Immediate

Absolute mul ti
266 3| P0O663 0 After restart

upper | imit

B L
. il Default ~ Activation
display

Mot or model - PO 715 0x200 After restart
Encoder - P0716 | Encoder | After restart
External gr a

) ) - PO 754 100 After restart
precision

3.1.2 Manufacturer parameter

Label ‘Uni
01 RPDO | eng| ~ 8 0 64 .
02 TPDO Il eng 17 0 6 4 -
03 The number 0 4 -
04 The number 1 0 2 -
Sync0O Wat ¢ -
05 0 0 65535
counter
06 Reserved - 0 65535 -
SyncO Waltic 73B Al
Thr esHh
07 8 0 65535
set td
500 shiel
SyncO Drift -
08 0 0 65535
counter
SyncO Drift 73c Al
i mit Thr esHh
09 4 0 65535
set td
shiel
OA | SM2 watchdo 0 0 65535
SM2 Watchdi 73A A
0B 4 0 65535 Thr esh
set td
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0cC

Applicatid
SM2/ SyncO0 W
counter

0D

Applicatid
SM2/ Sync0 w
I i mit

0E

Reserved

shi el

500

OF

interv
S\

Ti me

SM2 and

1000000004d

832h A
Det ecf

500

00

Synchronou
setting

OXFF

OXFFFF

BitoO: {
Al ar
Enabl
swi tg
Bit1l:

Bit2:
Bit3:
Bit4:

Biths
Reser )

Bité
Reser )
Bit?7:
Bit8:
Bit9:
Bit 10/
Reser )
Al bi
enabl

501

00

PDO watchdo/

60000

0: not
> 0: v
Unit m
| f RPD
ti meou
al arm
TPDO

ti meou
al arm
TPDO

ti meou

al arm

501

04

Homi ng se

Ox11

b

t 0:

bit1l:

bit2: 0:
ti me,
1: After

t he

bit3

of f

6064h=0

0: abnor mal

opelrishaok
after

and
t he

set

home

(tnioanif ugcwh en

inverse

h ome
6064h=60

di stance
after

bias

sign
fin
pos

at

positi

set
runni

bit2=1

Bi

Bit

Posveé Neg-at
I i mi I i mi
posdrmn posadr

Feedb
posit
after
to ho
posit
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0| O 6 0 7M2 h 607D 6064h
607Ch 01h 607 CH
607C
0 1 6 0 7M2 h 607Dl 606 4-h
607Ch 01lh 607CH

607C
1] - 607M2h| 607Dl 6064h
01lh
bitd4: Zeroing overshoot
speeds; O0: Zeroing erro

Zeroing continues a
bit5: Select the second
emergencydeasd®lper dti on

bit8: Select the zero re
zero return accur
0: Z signal is detected

is stopped by the |l atch

Drive di
503HF 00h - - - -
alarm faul

Set synchr
540 01 . . us 125 - -
cycle mininr

Set synchr
540| 02 . us | 2000 - -
cycle maxin

Absol ute e
01 ) r - - -
mul titurn

Encoder si
02 . ) Pul - - -
position

Encoder fe
03 S Pul - - -
positi dnw

Encoder fe
04 ) . Pul - - -
550 position 3

The actual )
05 . ) uni - - -
position 3

The actual )
06 ) . uni - - -
position 3

Number of

07 communi cal - - - R
excepti ol
01 Mot or Spe/r/ m - - -
Speed of
02 P Prym - ] )
command
03 Speed comnr/ m - - -
04 Actual tof0.1 - - -
05 Torque conm0. 1 - - -
06 | Rel ative poPul - - -
I nternal | - - -
07 Pul
550 command
08 Overl oad 0.1 - - -
09 Di scharge 0.1 - - -
0A Ilnertia I| % - - -
Actual posi - - -
0B . . 0.1
l'imit va
Actual nega - - -
0ocC . . 0.1
l'imit va

OD |U phase cur|0.1 - - -
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val ue

Wphase curr

0E
val ue

01 DI input -

02 SO output -

03 Reserved -
550 04 Reserved -

05 Bus voltg V

06 Temperatu 3

07 Power on S
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1

3 Moti ostpatamgt it h

Uni t Def a

6031 0 Error code ) 0x0
604 ( 0 Control word B 0x0
604 0 Status word ) 0x0
6054 0 Quick stop option B 2
6 05 0 Shutdown Option Cadg - 0
6 05 ( 0 Di sabl e Operation - 0
6051 0 Halt Option Code - 1
6 05 0 Fault Reaction Opt - 0
6 0 6 0 Mode of Operation - 8
606 | 0 Mode of Operation - 0
C
606 ] 0 Position Demand Va ommg 0
d un
606 ] 0 Position Actual InEnC_Od 0
unit
60 6 4 0 PosiAdtomal Val ue Comma 0
unit
606! 0 Follow Error Windocomn_]a 3000
unit
60 6 { 0 Foll ow Error Ti me ms 10
606 | 0 Position window Comr"na 10
unit
606§ 0 Position window ti ms 300
Comma
606k 0 Vel ocity Demand Va . 0
uni t
. Comma
606 (¢ 0 Vel okdttyal Val ue . 0
uni t
6061 0 |Velocity window Commal 4
uni t
606 0 Vel ocity window ti ms 0
6061 o0 |velocity Threshol d“°™M™al 1,
uni t
607 0 Vel ocity Threshol d ms 100
607 0 Target torque 0.00 0
6071 0 Maxi mum torque 0.00| 300
607 ] 0 Maxi mum current 0.00| 300
6074 0 Torque Demand 0.00 0
607} 0 Mot or Rated Curren mA 300
607 0 Mot or Rated Torque mN. m 0
6071 0 Torque Actwual Valul 0.1% O
607§ 0 Current Actual Val 0. 1% 0
60 7 0 DC Link Circuit Vo mV 0
Comma
6074 0 Tar go®tition ! 0
uni t

object
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Comma

607 ( Home Offset ) 0
uni t
. . . . . Comma i
Min Position Limit 't2147
6071 unt 364
Max Position LimitComma2147
unit|l 364
607} Pol arity - 0x0
6071 Max Profile Velocicom_maz;L47
uni t| 364
6 0 8 Max M8peed r/ mi| 600
608 ] Profile velocity |C°™MMa1 1504
uni t
60 8 | Profile acceleraticom_ma 1000
uni t
60 8 4 Profile deceleraticom_ma 1000
uni t
. 1
608 Quick Stop Decelercom_ma 000
uni t 00
60 8] Torque sl ope 0.00]1 500
Encod
608} Encoder I ncrement g . 0
unit
Mot or Revol utions r 1
609 ]
Shaft Revolutions r 1
6009 ] Feed Comma 8388
uni t 8
609 ¢ Homi ng met hod - 19
Speed During Searl:com_mtal 100040
609 ¢ Cunl
Speed Duri ngZeSreoar ¢ omma 500
uni t
609 / Homi ng acceleratiocom,maSOOO
uni t
. ) Comma
6 0 B ( Position Offset . 0
uni t
| ) Comma
6 0B Vel ocity Offset . 0
uni t
6 0B Torque Offset 0.00 0
6 0B ¢§ Touch Probe functi - 0x0
6 0B ¢ Touch Probe status - 0x0
60B/ Touch Probe 1 PosilCoOmMmar g
uni t
60B§ Touch Probe 1 NegaC"OomMmal
uni t
|Comma
6 0 B ( Touch Probe 2 Posi . 0
uni t
Comma
6 0BI Touch Probe 2 Neg . 0
uni t
Comma|l1000
6 0CH i
Max Acceleration unit 000
Comma|l1000
6 0 C¢ i
Max Decel eration unit 000
60Df] Touch Probe 1 Posi - 0
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Counter

60D ¢ Touch Probe 1 Neg i o
Counter
60D Touch Probe 2 Posi i 0
Counter
60D ¢ Touch Probe 2 Neg i 0
Counter
60 E( Positive Torque Lij 0.00| 300
6 0E] Negative Torque Lij 0.00| 300
Comma
60F¢4 Foll owing Error A . 0
uni t
Comma
60F}/ Control Effor ) 0
uni t
Encod
60F( Position Demand | n ) 0
uni t
60FIL I nplud St ate Mappin - 0x0
Out put 1 O valid - 0x0
60FI P
Output | O Enabl e - OXFF
Comma
6 0FI Target velocity . 0
uni t
6501 Supported Drive M - 0x0
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3.2 Parameter Function
., Panel Di splay as foll ows:
2.0
classify and code — UMIDET
., Parameadakrd under foll owing modes
CSP: Cyclic synchronous position mode
CSV: Cyclic synchronous velocity mode
CST: Cyclic synchronous torgue mode
HM: Homi ng mode
PP: Profile position mode
PV: Profile velocity mode
PT: Profile torgque mode
F: All modes
3.2ClasBasic Settings
Label Mod-ébl | owing ban|Mode
ANl Range [ 0~5000 Defayg1l Unit|0. 1Hz
Actival mmedi at e I ndef2000h
Mod€bl |l owing bandwi dt hf ol swi kgowantasomof@d®FC) , i
|l oop to improve the responsiveness to commands,
The effect is obvious emeeltdmildal ixnt il fofwn eangd. meésda
tuning.
Val uiDescription ‘
0 Di sable the function.
1 Enabl e the function to set bandwidth
appl i cR®.000mM6s10 1
2 Reserved
3-9 Il nvalid

P0O00>9: fHEMbde®Wwi ng bandwl0ddOmW .val ue set by

10R0000<5000: Specifies the bandwi dt h.
*Recommended settings P00 OxellOtO.appl i cati on: 3
Label Control Mode SefiMode
SHONOONE Range 0~9 Def ayg 9 Uni t| -
ActivatfAfter restart I ndel 2001
Set value to use foll owing control modes
Val ue Content Detail s
0-8 Reserved Reserved
9 Et her CAT mode| PP/ PV/ PT/ HM/ CSP/
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Label Real ti me Auto Ga|Mode
Range |O0x0~0xFFF Defau 0x00|Unit o]
Actival mmedi at e I ndexy 2002
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Set up the mode of the real time auto gain adju

Dat
bit

Categ Settir‘ Application

Used to set motion setting mode, wh
moti on charact greiquti ireanemrn ss e tGteinreg a l
to select mode 1 with good generali

mode 2 when rapid positioning is ne
the requirements, pl ease choose mod

P0O0O03 invalid. Gain value mu
0: Manu

accordingly.

P0O0O0O3 valid. Quick gain adju
chandgiom®33 stiffness value. (
in this mode, suitable for a
stability.

P0O0O0O3 valid. Quick gain adju
chandgiom®3 stiffness value. T
2: Positapplications requiring quick
for |Ioad mounted vertical to
for the P0.&M®7 usi ng

Mot i
Ox00 sett
mode| 1: St an

Used to select t he cloaoad nigynpeot | ahdas

mechanical structure.

This mode prioritizes systen
0: Ri{when there is a relatively r
struct/Typical application ihthgbdin
Load precision gearbox, |l ead scre
0x0_] type For applications with higher
sett 1: Higlgain settings take into accao
inert|{responsiveness. Not recommen

for lhaagch i nerti a.
This mode is selected when t
2: Flestructure and the |l oad inert
struct{P00.04 needs to be set accur
structures are | ondiebelstts,ucd

Ox_O Reserved

The setting type combination is a hexadeci mal s
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

Real time aut o |
P 0.00 3 ENENN-N Mo d e F
adjusting
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Range |50 ~ 81 ‘DefaL‘?O Uni t o]

Actival mmedi at e Il ndel 2003

Val i d Poldes = 1,2

Low ——m Mechanical stiffness -«———— High

Low ——» Servo gain <+—High

s1s8oF FF I FFFIFFFLF 706968 I FFF I FF 5150

Low —» Responsiveness <4———— High

T Lower values ensure better system responsiy

vi bration might occur, pleasn@toet bad ooredidmg
to the stiffness settings.
T WhemROO02 = 0x010, please set stiffness | eve
Label Il nertia ratio Mo d e
Range 0~20000 Defau 250 Uni t %
Activat/l mmedi at e I ndel 2004

P00O04=(i hemti a/ motor rot%®t

Set inertia ratio according to actual | oa
velocity |l oop responsiveness and gain set
than actual value, velocity |l oopsgain set

For motor wi POOG4dghannieetliaft unf iPOO®Odd kw
i mprove system performance.

Label Command pol ari tfMode

Range o ~ 1 Def aygoO Uni t o]

Activat After restart I ndel 2006
Usedchange the rotational direction of the moto

Polarity of the command is not inversed. The direction of rotation is consistent with the
0 polarity of command.
Polarity of command is inversed. The direction of rotation is opposite to the polarity of
! command.
Note: Rotational direction of the motor is re

co
Howe vPeOr006 has higher priority than object PDi0OO6I
0.
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Label Probe polgamilty |Mode

ANV Range o ~ 3 Def ay 3 Uuni t 0

Activat After restart Il ndel 2007

Probe signal polarity settings take effect when P00.01 =9

Set value ‘ Details
0 Probe 1 & 2 polarity inversion
1 Probe 2 polarity inversion
2 Probe 1 polarity inversion
3 No polarity inversion for probe 1 & 2
IfP00.011 BQPO0O7 = Command pulse input mode settings

Command pulse input

CommarnCommand

Pol ar input m Command P
Positive Negati ve
inver settin Mo d e
(P0.00 6 (P0.007)
0 90Aphase d 01
2 phase g A__FET L Ho
or N ::| :I
MPhase A+ B ’:;E P
2 - 1o :I ;:‘
+1 .+'|
0 00 CW pulse s 13
1 - 3 2 12
CCW pul se 2 12
Pul se seq
630 - 4 th : it4 15
Directiond ' 6% ©
90Aphase d
0 .ﬂ:ﬂ 0o
2 phase (A | = H
or _ i
" PhasePtas| B —’T{_?—l_l—
2 it
B
CW pulse sl e
1 1 - t2 t2
CCW pul se T T e
Pul se seq
B e e O e e I I O
03 - it4 15 ; ‘4 15 :
Directiymha ® 1618 ®
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Command pulse input sighal max. frequency and min. duration needed

1 revolution with 2500 pulses 2-phase pulse input when P00.07=0 or 2, P00.08 = 10000;
1 revolution with 10000 pulses 1-phase pulse input when P00.07=1 or 3, P00.08 = 10000

Command pul se ir Max.

Pul se se|Differe 500 kH{ 2 1 1 1 1 1
interfgdOpen col 200 kHi 5 2.9 2.9 2.4 2.4 2.¢8

Please set>0.1es f or the duration between rising and f 4

Label Command pul se co Mo d e

revolution
Range |0~8388608 Def auo Uni t P-
ActivagAfter restart Il ndel 2008
Pul ses per revolution can be set usindPO0DBB
has higher priority.

1st command fre
Label q‘Mode

divider/ multipli/
d Range |1~2147483647 Defauyl Unit| P-
ActivagAfter restart Il ndel 2009

Val i d PRlhed8 = 0.

This parameter correspon®dls tModolhjye atg dihc ts
same as changing oH#kjlecvtaldiiecti onary 6091

1st command freq|
Label q Mo d e

divider/ multipli/

Range |1~2147483647 Defaul Uni t P-

ActivaAfter restart I n

de|2010

Val i d PRlhe8 = 0.

This parameter correspon®d2s tModolhjyeatg dihc ts
same as changing oH#kj2ecvtaldiiecti onary 6091

Label |[Encoder pul se out/Mode

0 0
o o
o o
o o
(o] [ee]

mi ght occur.

Range [0~65535 Defau2500 Uni t P/ r
ActivgAfter restart I nde 2011
Including rising and falling edge of encod

encoder actual di fferPO00B1 u4 put pul se ¢
Pl ease make sure: MoPRt 0a0rl 14 @ktHat. i d fale xceead , X
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P0.012

Label Pul se output | og|Mode

Range |0~1 Def auo Uni t -

ActivaAfter restart Il ndel 2012

To set phase B sloagice dndmo wetngwtder pwPlhaes eoy
l ogic and change the phase relation betwee

Pulse output logic inversion

P00.12 Phase B logic ‘ CW direction CCW direction

A-phase A-phase
B-phasem B-phase

A-phase A-phase
B-phase B-phase

[0] Not inverted

[1] Inverted

Label 1Torque Limit Mo de

Range |[0~500 Def aul 300 Uni t %

Activagl mmedi at e Il ndex 2013

1t orque | imit is set according to ratio p¢
driver output current.
Actual torque | imi PODs3taedsmbj éer datuieoo

P0O1

Excessive Positi |
Label Mo d e

Settings

Range 0~500 Def au 30 Unit| 0. 1r

Actival mmedi at e I nde|2014h

Pl ease set threshold value for position de
Er 180 will be triggered if positive deviat

P0O1

Label Absol ute Encoder | Mode

Range 0~32767 Def au O Uni t -

Actival mmedi at e Il nde|/2015h

Set the type of absolute encoder and how t
0: Il ncrement al mod e: No power off positio
device |l oad travelling range required.

1: Mudrtn | i nEermab Imodl emwnl taibsol ut e unction wi
in the case where the travelling range o
encoder will not dermserfl owed in multi
2: Mudrtni rotary modern Eabh®dbeamuktifuncti on,
memory function, t het mecnudht d eegdgbhikhg mb
0~(P06.63+1); used for the occasions wher
3: Sitmuglne absol

f
e
f

utehival medenoide: mainly wused f
to remember the position of the motor wi
after eacm ip®wehe current position feedb
after theolabe bachginal operation 6064. n

operation.

5: Cleartdahme aluditin. After normal cl ea+#iunag,
automatically, if it is stdarldi rbg atfa elr5 B sa

9: Clear multiturn position and reset mul't
mode after normal clearing, if it is stil
Not e: Use after mechyamiecsalo nzde rt i rcd ,e aan ch gom
condition!

Ot her: Do not set.




Label Regenerative res|Mode

CHONEN: Range | 25~500 Defayl00 Uni t{ Ohm
Actival mmedi at e I nde/2016h
To set resistance value of regenerative re
Label |[Regenerative res|Mode

EHONONRY Range 20~5000 Def auy50 Uni t W
Activagl mmedi at e I nde|2017h
To set power rating of regenerative resist

Drive ‘Resi st an Power Rating(W)

400w 100 50
750w 50 75
1000w 50 75
1500w 50 80
2000w 50 80
P0016 RNOML 7 determines the threshold value
mi ght trigger false alarm or damage to ser
Note: | f external regenerative resistor is
rat.ing
Label Friction compens|Mode

SHOENT Range 0~1000 Defauo Uni t| -
Activgl mmedi at e I nde|2022h
Friction compensation setting = 0, default
Friction compensation setting = x, irnudni wcaayt;
Label Et her CAT sl ave | |Mode
Range 0~32767 Def ay 2 Uni tf -
ActivgAfter restart I nde/2023h
Set | D number of the slave station under E
Label Source of sl ave Mo d e
Range 0~1 Defauyl Uni tf -
ActivgAfter restart I nde|2024nh
0: Master device automatically assigns a s
I The sl| aR@023D =
Label Synchronous comp|{Mode

ENONOEE Range 1~100 Defayl0 Uni t|0. 1us
ActivgAfter restart I ndel2025h
Synchronous dithering compensation range.

synchronization.
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3

Label Synchronous comp{Mode
EHONOVEE Range 1~2000 Def auy50 Uni 0. 1usg
ActivgAfter restart I ndeg 2026
Synchronougodiptelhsr@itmngn range. Used for mas
synchronizati on.
Synchronization
Label Mo d e
del ay cycle counj
Range 1~50 DefayO Uni t| -
ActivgAfter restart I ndel2027h
Driver del ays N cpoousnittsi otno |roeocpe icvyec Ipeosi t i on
To solve motor jitter caused by master dev
CSP mode sahai gl
Label o ) Mo d e
position setting
P0.02
Range 0~10000 DefauloO Uni tf -
Activagl mmedi at e I nde/2028h
Synchronous dithering compensation range.
synchronization.
2Cl2asGailn Adjust ment s
Label Iposition |l oop Mo d e
CAURNNG Range 0~30000 Defau 320 Unit|0. 1/ s
Activagl mmedi at e I nde/2100h
Hi gher position | oop gain value i mproves t
the positioning time.
Position | oop dhaienx cveaeldu er esshpoounlsdinveness of
take in considemgatingnivehoti iy mbght caus €
overtravel
As velocity |l oop gain is based on position
Recommended . R®Aa@grR0.10101. 8
Label 1Ivelocity |l oop g|/Mode
Range 1~32767 Defauy180 Uni t|{0. 1Hz
Activagl mmedi at e I nde/2101h
To determine the responsivenessP6D04 hies v
actual inertia ratio, Ww@&ll6tity | oop respon
To increase gmdsni tainadn ilmpapve responsiveness
|l oop gain must be set at higher wvalue. Pl e
mi ght cause vibration.
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I ntegral Time C
Label Mo d e

Vel ocity Loop
Range 1~10000 Defauy310 Uni t|0. 1ms
Actival mmedi at e I nde|2102h
I'f auto gain adjusti RO.10@2nics i dntivamed. ena
The | ower the set value, the closer the | a
val ue ovetr liys | arge, overshoot, delay of pos
responsiveness might occur.
Set 10000 tRPO.HOe2a.cti vat e

Recommende & 00&P0DAO:1 x POL50D 00

For e x

vel oci

ample: V&O0dOoOLEHO0060pla)n whiehcioansh
ty loop shPOL@2 ®B20EO®.(D. 1 ms)

Label I°vel ocity detect|Mode
Range 1~-10000 Defauylbs Uni tf -
Actival mmedi at e Il nde|2103h
This filter is a |low pass filter. 1t block
velocity feedback data. The higher the set
velocity responsivenP8i0Wihdeecsd smobmgtl blwep
Pl ease refer to the following table.

Val# Vel ocity Dete Vel ocity Dete

Cubff Frequer Cubff Frequer

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

015 800 31 100

6]
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Label 1Torque Filter T|Mode

HONRON! Range 0~2500 Defaul26 Uni t|0. 01m
Actival mmedi at e I nde|2104h
To set tor quepasosnnfainldt droow add a filter del
and filter out the high frequencies in the
Often used to reduce or eliminate some noi
reduce the responsiveness of current |l oop,
position |POol® 4c amreteds! t o match velocity 1| o009
Recommendade 000, R0.1Q4P0 1@ 2
For example: V&lbdeleg80006plBa)nwhich is 18
filter BODOULQ2 2ot D. 01
I'f mechanical vibration iiP9.1684emt ghseel otndon
The smaller the value, the better the resp
conditions. If the value is too | arge, it
Wi t h Hiodbér value settings aR@l1hd veaelswe;ance
With POWEY value setPtOilfds valmwmer ¢e@asé ower mo
Label |[2°®Position Loop |[Mode
Range 0~30000 Def au 380 Unit|0. 1/ s
Actival mmedi at e I nde/2105h
Label 2"dvel ocity |l oop g Mode
Range 1~32767 Defayl80 Uni t|0. 1Hz
Actival mmedi at e I nde|2106h

24 ntegral Time G
Label Mo d e

Vel ocity Loop
Range 1~10000 Defauyl000({Unit|{0. 1ms
Actival mmedi at e I nde|2107h
Label 2"d%vel ocity detect|Mode
Range 1~31 Defaulbhs Uni tf -
Actival mmedi at e I nde|2108h
Label |[2"Torque Filter T/ Mode
Range 0~2500 Defauyl26 Uni t|0. 01m
Actival mmedi at e I nde|2109h
Positi orelloeop,y | oop, velocity detection fi
of gain or tiamed c2onnds)t ant ( 1lst
Label Vel ocity feed f(Mode
Range 0~1000 Def au 300 Unit|0. 10%
Actival mmedi at e I nde|2110h
Used for decreasing following error caused
cause overshoot or increase in noise if se
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Vel ocity feed f
Label Mo d e
constant

PO0.111
Range 0~6400 Def au 50 Uni t|0. 01mg
Actival mmedi at e I nde2111h
Set velocity feed forward | ow pass filter
feed forward command. Often used when posi

electronic greaact hean ivell dwi ty feed forward.
Position deviation under constant velocity
gain. Please to refer to the equation belo
Ser val o, LT . .

et velocity[——] . 100 — Velocity feed foward gain[¥)
Position loop gain[Hz] 100

Position deviation[Uint]=

Label Torque feed forwiMode RSV VRN NN

Range 0~1000 DefayO Unit|0. 1%

Actival mmedi at e I nde|2112h

Before using torque feed for wair0Od4.plByasecs
torque feed forward gain, position devbati
reduced to close to O. Under ideal conditi

of the whole motion can be reduced to clos

exist, hence position deviation can never

Torque feed for wq
Label VI'N:-l PP PV HM CSP CsV
constant

Range 0~6400 DefayO Uni t|0. 01m
Activagl mmedi at e I nde/2113h
Low pass filter to eliminate abnor mal or h
Usually used when encoder has |l ower resolu
Noi se reduces if torque feed forward filte
wiilhcrease at acceleration varied points.

control

Position

mode

0~11

Il nde|2115h

Il mmedi at e

S . . . . A
et Condit Gain switching condition
Val U
0 1I*'gain |[Fixed or'ga#l§malo4s4)
fixed
1 2"dgain |Fi xed orMiwsmMmhyoRBD.109)
fixed
2 Reserv
Switchigaion2when set torque comman
(l evel + hysteresis) [ %]
. Swi t chgaion lwhen set torque comman
Hi gh s .
3 than (1l evel + hysteresis)|[ %]
torque
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Hysteresis

Acceleration Constant Deceleration
speed

Level

1st
Reserv|Reserved
Level Hysteresis
Set
Hi gh s Velocity :
vel oci 2nd ™ 1st
T
Valid for position and velocity g
Switchigaion2when set velocity comn
than (level + hysteresis)[r/ min]
Swi t chgaion lwhen set velocity comm
than fyevetesis)[r/ min]
Valid for position control
Switchigaion2when position deviatiao
(level + hysteresis)|[pul se]
Swi t chgaion lwhen position deviatio
(1l elvedt eresis) [ pul se]
Large
pOS.ItI et
devi at Velocity
LevelHystﬁ
Posion T/
Deviation
Valid for position control
Switchigaion2i f posiiDi on command
Swi t chgaion 1i f posirteiman ntsho moadgfdo ut
duration of delay ti me.
Pendin
posi ti | |
comman | |

Position
Command R R
1st | 2nd st
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Valid for position control
Switchigaion2if position command i s
Swi t chgaion 1i f posirteiman nsomm&imdne U g
the duration of delay ti me.
| |
| |
g |Not ve Commend A A
positi st | 2nd T st
Level Hysteresi.si|
| __________
Velocity |
o High a Feedback e
vel oci 1st 2nd
Valid for position control
Switchigaion2when actual velocity 4
+ hysteresis)[r/ min]
Swi t chigaion lwhen actual velocity a
throughout the durat i ehny sofe rdeesliasy)
Valid for position control
Switchigaion2i f posiiDi on command
Swi t chgaion 1i f positional command
del ay time and absolute value of
(Il enheglst ereism)p) (r/ m
|
| Switch when both
Position conditions fulfilled
Command Hysteresis 2
Pendin Y \1—,:
posi ti é/___"
10 |comman Velocity Lev .
+actua Feedback L o
vel oci Ist o 2nd P 1st
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For position cPoOntlbeI3, mode 9, 48t
For velocity coMndbseB, mo8e, set

** Alhoevéeenidhy st etaesi s5n corr PPDAddddPosetion control

POll1By st eresis at position control switching.
Label [Position control Mo d e

CAONREY Range [0~20000 Defau50 Uni tlAs se
Actival mmedi at e I nde/2117h

Set threshold value for gain switching to
Unit idememdeéent .

Switching condition Unit
Position Encoder pulse count
Velocity RPM

Torque %

Please Laystevebkis

Label |Hysteresis at positi|Mode
Def a| 3
SAOREN: Range [0~20000 . 3 Uni t|AsP0.11
Activagl mmedi at e I nde/2118h
To eliminate the instability of PQAlh Isfwil e
hysteresis, drive will set internally hyst
Label |Position gain sw|Mode
CAUNENT Range [0~10000 Def auy33 Uni t{0. 1ms
Activgl mmedi at e I nde|2119h
During posi tieomdg2annrdi ffefehce is too | ar

vibration due to rapid changeé.li® pasiuei on
For exampPD&O0O-XsaP§.105)

2"gain
Switching
. ~ duration(mg)
/ PAL19
1% gain
Result of
switching ¢
Direction /
switching
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Range |0~0O0xFFFFFFFF DefaullOx400Q0 Uni tf-
Actival mmedi at e I ndel2139h
Bit Description

0 reserved

2 = 1, Mi xed position
18 = Pppsitioning compl e

osition deviation

p

1, positioning com

osition deviation

2Cl3as¥i 2r

ENOWANE Range

ation Suppression
Label |Adaptive filteri|Mode

0~14 Defayo0 Uni tf -
Activagl mmedi at e I nde/2200h

Description

0 AdaptivegParamet er s 'faalddntdetdc ht of i3l t e
invalid|unchanged
Adaptivdgl adaptive fil t'érotcehcdmdg ¢
1 1 filterparameters updaPR@20 Oa cscwirtdci
once. automatically to O once up
Adaptivdgl adaptive fil t'érotlcehc dmd g ¢
2 1 filterparameters will keep updat
valid
3-4 Rege ed -
Label [1°hotch frequency|Mode
Range 50~4000 Defay4000|{Unit|Hz
Activgl mmedi at e Il nde|2201h
Set center fremgeecyommand notch filter.
SeP0201 to 4000 to deactivate notch filter
Label | 1°notch bandwi dt h| Mode
Range 0~20 Def au 4 Uni t| -
Activgl mmedi at e Il nde|2202h

Set not ch

Under
contro
Il oop

nor mal

I, in

circumstances,
POl il nRAMADBM 2Wi2t kan be

responsiveness which

bdnewiodahtfaotth

filter.

pl ease use fac

reduced

all ows higher me

1Inotch

depth

o<+ I
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Range 0~99 ‘Defaqo Uni t| -
Actival mmedi at e I ndel2203h
Set notchssdepbhahorndtch filter.
Under nor mal circumstances, pl ease use fac
control, in ®POEDILnNRANMIORD 203t tan be reduced
|l oop responsiveness which allows higher me
Label |[2dnotch frequency Mode
Range 50~4000 Defau4000(Uni t|{Hz
Activagl mmedi at e I nde|2204nh
Set center fYteggemcyommaBd notch filter.
SeRP0204 to 4000 to deactivate notch filter
Label [2"notch bandwi dt hh Mode

RUVAN: Range 0~20 Def adu 4 Uni tf -
Activagl mmedi at e I ndel2205h
Set notch bd#cewiohtamtf mrotZ h filter.
Under nor mal circumstances, pl ease use fac
control, in ®O@6HBNRANMIOBY 205t tan be reduced
|l oop responsiveness which allows higher me
Label [2dnogtch depth Mo de

SHOWING Range 0~99 Defauo Uni tf -
Activgl mmedi at e I nde/2206h
Set notchsdepbohahbornatch filter.
WheR0206 value is higher, notch depth beco
nor mal circumstances, pl ease use factory d
combinat”P®04wiRnBDBOD.206 can Hetoedmpeove cu
responsiveness which allows higher mechani
Label [3%otch frequency|/ Mode
Range 50~4000 Defau4000({Uni t|{Hz
Activagl mmedi at e I ndel2207h
Set center ftegogeecymnamhaBdf i | ter .
SeRP0207 to 4000 to deactivate notch filter
Label |3fotch bandwi dt hfMode

EHUVAR: Range 0~20 Def au 4 Uni tf -
Activgl mmedi at e I nde|2208h
Set notch bdhewiohmtamtf aot&8h filter.
Under nor mal il easmstusrecda,ctory default s¢g

Label ¥hotch depth Mo d e
Range 0~99 Defauo Uni tf -
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Activ%lmmediate

‘Inde‘2209h

Set notch 'Hepobhanhor ndtch

WheR0209 value is

higher,

filter.
not chH ade pteld uteesa

Label Idamping frequen Mode
AW ARE Range 0~2000 Defauo Uni t|0. 1Hz
Actival mmedi at e I ndel2214h
0: Deactivate
To set the first damping frequency to supp
frequency ofandhesetoadt einnd 0. 1 [ Hz] .
Suppression of | oad end vibration. General
end of the | oad caused by a high decelerat
This parameter is effecwiitvhe a nf sappercy i mfg
this parameter to the frequency of wvibrati
debugging software to capture the running
Label |2°ddamping frequen Mode
EHOWENGE Range 0~2000 DefayO Uni t|0. 1Hz
Actival mmedi at e I ndel2216h
0: Deactivate
To set the first damping frequency to supp
frequency of the |l oad end and set it in O.
Suppression of |IGeackrend yvyi hrhatsi ars. used to
end of the | oad caused by a high decelerat
This parameter is effective in suppressing
this paramegeenty ohevfbration when you us
debugging software to capture the running
Position comman
Label P Mo d e
filter
P0.22 .
Range 0~32767 Defau 300 Uni t| 0. 1ms
ActivagAfter stopping I ndel2222h
To set time constant of 1 time delay fil
To set time constant of 1 time delay fil
command as show bel ow.
Position
Velocity command Position command Filter
i after filter e
(RPM) before filter switching
| time |
Ve |-— N >
VeX0.632  — T Position command
| smoothing filter set
| time(ms)
VcX0.368 - — - _I_/AZ..ZZ_X.Q.JID\_ |
IS |
> e Time
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Usually applied when there is rather sharp
or undershoot. To smoothen command signal,
vi bratioea2 i$§ set too high, overall time w
Label Position comman({¢Mode
Range 0~10000 Def aul O Uni t| 0. 1ms
ActivgAfter disabling I ndel2223h
As shown bel ow, when target velocity Vc sq
trapezoidal wave after filtering.
Position
Velocity command  Position command Filter
(RPM) | before filtering ~ after filtering switching
\ | time
Ve |-— N >
Position command
| FIR filter set
i time(ms)
)./PA2.23 x 0.1ms
A
‘ > e > Time
As shown below, when target velocity Vc tr
wave after filtering.
Position
Velocity command Position command
(RPM) | before filtering after filtering
| | | |
VC —_—— — . . /
Yoo "
. Position command - .
Y2 FRfiterset s
- -«
time(ms)
! / PA2.23 x 0.1ms !
— A e Time
Usually applied when there is rather sharp
or undershoot. To smoothen command signal,
vi bratioea3d 16§ set too high, overall ti me w
**Pl ease wait for command to stP®@28nd aft
Filter switORRPBgset meakué x 0. 1ms + 0. 25m
Label |5%ftesonant freque/ Mode
Range 50~4000 Defay4000|{Unit|Hz
Activagl mmedi at e Il nde|2231h
To setvadairead eigenfhregearacty ®O2&h tolrtespon
machine specific resonant frequency.
Notch filtePO@28actsvaeedtofany value.
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Ran

0 Uni t|Hz

< |

ge 0~10000 ‘Defa

Act

ival mmedi at e Il nde|2232h

To

set notchY ®@sovabhnone pndbt&Hh filter

Label |5ttanpntéesonant freq|Mode
Range 50~4000 Defay4000|{Unit|Hz
Actival mmedi at e I ndel2233h

To
ma c

setvadaired eigenfresaracty @®OR&EL tblrtespon
hispeci friecs oannatnit frequency.

Label |5fntéesonant Q va|lMode

Range 0~9900 DefauO Uni t|Hz
Activagl mmedi at e Il nde|2234h
To set resonaftes@naaltuenoafchs filter

Label |6%Tesonant frequelMode

Range 50~4000 Defau4000({Uni t|{Hz
Activagl mmedi at e Il nde|2235h
To setvadairead eigenfresuracty @®OR&E6 tblrtespon

P0.23

P0.237

machispeci fic resonant frequency.

Notch filtemP0O®288ctsvaeedtofany value.
Label |[6'Tesonant Q valu Mode

Range 0~10000 Defauo Uni t|Hz
Activagl mmedi at e I ndel2236h
To set notch" ®senbhnone ondt6é6h filter

Label 6fantesonant freg/  Mode

Range 50~4000 Defau4000(Uni t|{Hz
Activagl mmedi at e I ndel2237h
To setvadairead eigenfhregaracty ®O2&Forfridgsmands

mac

hispeci friecs camnatnit frequency.

HH HHE H H H B

Label |[gantéesonant Q valMode

EHOWVICE: Range 0~9900 Defayo Uni t|Hz
Actival mmedi at e Il nde|2238h
To set resonaftes@naaltuenoafche filter
Label | Adj ustmmoaret Mo d e

P0.24 ¢
Range 0~1 Def auyO Uni t| -
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-Activ4lmmediate

|I nde|2248h

To turn on/off automatic adjustments
Set v% Description
0 00 Turn off automatic adjustments
Activate automatic adjustments, r e
1 suppression. Il nertia measuring dea
mi nutes, triggering conditions: ch
Label MFC type Mo d e
SHOWANI Range 0~3 Defauo Uni t|Hz
ActivgAfter restart I ndel2250h
Description
0 00 Model following control
1 Zero tracking control
2 3 inertia (future upgrade)
3 Path following (future upgrade)
Label Vel ocity feedforvlvIode
compensation coe|]
Range -10000~ 10000 DefauO Uni tf -
Activgl mmedi at e I ndel2251h

To compensate for velocity feedforward

Tor e feedforwa
Label au W IMode

coefficient
Range -10000~ 10000 Defauo Uni tf -
Activagl mmedi at e I ndel2252h
To compenwealtoeciftoyr feedfor ward

Dynamic friction
Label y Mo d e

coefficient
Range 0~1000 Defayo Uni t| %
Actival mmedi at e Il nde|2253h
To set ratio of rated torque/rated rotatio
motion and have better control over accele
Dynamic friction coefficient

_ |Tor'que('R.otational speed 1) — Terque(Rotational speed 2) .

- | Rotational speed 1 — Rotaticnal speed 2 rated rotational speed
When there is an excess position deviation
P0253 to reduce the deviation to 0.
Label |Overtravel ti me Mo d e

P 0.25 4

Range 0~10000 Defauo Uni tf -
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Activ%lmmediate ‘Inde‘2254h

To set overtravel time coefficient

Label |Overtravel suppr{Mode

Range 0~1000 Defauo Uni tf -
Actival mmedi at e Il nde|2255h

Suppression impsevesaWwuehbbargeght affect
use with caution for any value above 100.
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3. 2C4 as¥elB3ocity Control
Label |[Acceleration timj{Mode PV csv
CRORER. Range 0~10000 |Defau0 Unitims/ (1000R
Activagl mmedi at e I nde|2312h
Label |Deceleration tim{Mode PV csv
CRUCEEK Range 0~10000 |Defau0 Unitims/ (1000R
Actival mmedi at e I nde/2313h
Set max acceleratiom/ d®ec velocity command.
I'f targex[ vembci mgx —aadaweliar atripom ms] , tlamsle |
P 0.31 21 0=0a0
P 0.31 31 0=0a0
a = x/t
For exampl e: I'f motor 1 a=1608tBDeBGOHr fp&OMEp
P0312 =-aitO@leéehce WWBEIN2 = 20, motor can achi g
Velocityd Inttial vel oty Aﬂer_
{rom) | command deceleration
tim e setting
\ added
1000 b mohimiof e -
{rpm) i i
! !
| |
: : —
PA3 12 PAII3  Time(ms)
Usuadsleygd when there is rapid acceleration
many different internal speed segments und
whil e motor in motion.
Under velocity control mode,3 26 0BBBla3nd 6084
correspondingly.
. . | ]
Label Sigmoid accelera Mo d e
settings
P0.31 }
Range 0~1000 DefayO Uni t| ms
ActivagAfter disabling I ndel2314h
To set sigmoid acceleration and dePcOe3ller atnid
P0313.
Velocity
(RPM) ts ts
<> >
Target [ —-—-—-—- b, I!'
velocity . .
Ve {a=Vc/1000 XPA3.12X 1mg

td=Vc/1000 XPA3.13X 1ms |

ts=PA3.14X 1ms |

Please set according to
ta/2>tsa td/2>ts
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Zero speed

sel ection

cl amp Mo d e

0-~3

| mmedi at e

Zero speed clamp function

Il nde|2315h

0 Invalid: zero speed clamp deactivated
Velocity command is forced to O when the zero speed clamp (ZEROSPD)
! input signal is valid.
2 Velocity command is forced to O when actual velocity is lower than P03.16.
3 Includes conditions from 1 and 2
Label |Zero speed cl amp|Mode

Range 10~2000

Def ay30

Unit|rpm

Actival mmedi at e

I nde|2316h

Vel ocity command
ti me B@323 n

is forced to POO3dl6e mnac tad &

Label |Zero speed

cl amp|Mode

Range 0~32767

Def auyO

Uni t| ms

Activagl mmedi at e

Il nde|2323h

To set delay ti me

for zero speed

To prevent creeping at | ow speed,

P0316 afterP@.32nBe

set in

cl amp.

vel ocity
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3. 2Ch asls/ O | nSetrtfiarce
Label [Input selection |Mode
Range Ox0~0xFF Def ay0x0 Uni tf -
Activagl mmedi at e I nde|2400h
Label [Input selection |Mode
Range Ox0~0xFF Def ay0x0 Uni tf -
Actival mmedi at e I ndel2401h
Label |[Input selection |Mode
Range 0OX0~0xFF DefayO0OxO0 Uni t| -
Actival mmedi at e I ndel2402h
Label |1 nput selection Mo d e
¢ Range O0x0~0xFF Defay0x0 Uni tf -
Activagl mmedi at e I nde/2403h
Label |1 nput selection Mo d e
Range O0x0~0xFF Def ay0x0 Uni tf -
Activagl mmedi at e I ndel2404h
Label || nput sRlI&ction Mo d e
Range 0Ox0~0xFF Def ay0x0 Uni tf -
Actival mmedi at e I ndel2405h
Digital input DI allocation using hexadeci
Set valu
Symbol Nor ma Nor ma OXx 6 O(FbD f
open cl ost
Invalid ) 0h - T
Positive i POT 1h 81h Bit1l
Negative | NOT 2h 82h Bito
Clear al 4 ACLR 4 h - i
Forced al E-STOP 14h 94h Bit23
Home swit HOMEB WI TC 16h 96h Bit2
Pl easé@ d6@en anything other than |isted i

Normally open: Valid whémsienpwal FdOWNhemnN
Er210 might occur if same function is a
Channel that hads afof @l uer doers nmoti on.
Front panel is of hexadeci mal system.
P0O4. 00~P04. 05 correspacaads btocbhhebted whi e
and the master control can read bitd4~bit?9
P0O4. 03/ P04. 04 corresponds to DI 4/ DI5, the
signal i nput .
Labe Output selection|Mode
Range Ox0~0xFF Def ay0x0 Uni tf -
Activgl mmedi at e Il nde|2410h
SRSl | a b el Out put selection|Mode




Range 0OXxX0~0xFF ‘Defa40x0 Uni t| -

Actival mmedi at e I nde|2411h
Label |Output selection|Mode
AV EE, Range Ox0~0xFF Def ay0x0 Uni tf -
Activagl mmedi at e I nde|2412h
Digital output DO allocation using hexadec
Set value \
ER R SymbOINormaIIyNormaIIy‘
Master deviceg o] 00h -
Al ar m ALM 01h 81h
Ser-Ready S-RDY 02h 82h
External brak| BRKOFF 03h 83h
Positioning d I NP 04h 84h
Atspeed ATSPEED 05h 85h
Torque | i mit TLC 06h 86h
Zero speed cl a ZSP 07h 87h
Vel ocity coi V-COI N 08h 88h
Posit¢tdommand ON| P-CMD 0Bh 8 Bh
Vel ocity | im VLI MI T 0Dh 8Dh
Vel ocity commal V-CMD 0OFh 8Fh
Servo staty SRMT 12h 92h
Homi ng done HOMBEOK 22h A2h
Position com|CMPOUT 14h 94h
Pl easé& d¢e@en any ot her t htalme tthabloatphidwe .l i
Nor mal I'yAcapemre | ow
Nor mal I'yAcctliovsee hi gh
Front panel is of hexadeci mal system.
P041i0P0412 correspiob@3. tlof DIl parameters a
controls the outputs, e bnjdeechkti 6il86ct oonas pood
DO3.
Label |Positioning comp|Mode
Range | 0~-10000 Defay20 Uni t| Comman
Activgl mmedi at e I nde|2431h
To set position deviation range of | NP1 po

Label |[Positioning compll/ Mode

AR, Range 0~4 Defauyl Uni t| -

Actival mmedi at e Il nde|2432h
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Out put

conditions of | NP1

positioning

comp

Set v« Positioning completed si
0 Signal valid when the posPiOt4i3dn dev
1 Signal valid when there is no posi
smal | er0.43hlan
Signal valid when there -spead @lbain
2 detection (ZSP) signal is ON and t
P0431
Signal valid when there is no posi
3 smal | eR043hlan Si gnal ON whenP®43t3hin
ot herwise OFF.
When there is no command, position
4 setP043 3.
Signal valid when there is no posi
smal | eR0.43hlan
Label || NP positioning (Mode
CAUZCE Range 0~15000 DefauO Uni t|1ms
Actival mmedi at e I nde 2433h
To set del a0 .t&82me= when
Set veéPositioning completed signal
0 I ndefinite del ay t ipmes,i tdiogn alo mdM nu
1_1500COFF.W!th|n the time set; ON after
position command.
Label Zero speed Mo d e
SEOWKE Range 1~2000 Defaub50 Uni t|RPM
Activgl mmedi at e Il nde|2434h
To set thréoshokervakpeed clamp detection.
Zero speed clamp detection (ZSP) output sigd
setP043 4
- Di sregard the direction of rotation
- Hysteresis of 10RPM. Pl ealste gieder t
Speed Positive
(RPM) Direction
PA434+10 - — = == — !

| Negative
Direction

ZSP ON

-(PA4.34-10)
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Label |[velocity coincid{Mode
FHOWREE Range 10~2000 Def auy50 Uni t|RPM
Actival mmedi at e Il nde|2435h
I'f the difference between velocityP&d¥mand
Vel ocity coGQlcN)d eonwctep WtV si gnal valid.
Due to 10RPM hysteresis:
Vel ocity coinci-de@®bet B@dPphad) OF/Fmi n
Vel ocity coi nci>deFcFe tBOmMidmugt+@0N) r / min
Position command after
. accelerationtime
Velocity  Velocly settings added PA4.35
(RPM) cOmman Velocity coincidence
''''''''''''' 5‘7 range
I Motor
PA4.35 a2 speed
Velocity <—"
coincidence f Pr4ZS ol G Time
range : Velocity
: coincidence range
Velocity ON : ON
coincidence
V-COIN OFF OFF
Label |Reached sppedd)AlMode
EOREE Range 10~2000 Defauyl000{Unit|RPM
Activgl mmedi at e Il nde|2436h
When mot or POdB6 sipteled> out put signal is vali
Det ecutsiioong 10RPM hysteresis
Speed Motor speed
(RPM)
PA4.36+10
PA4.36-10
-(PA4.36-10) Time
-(PA4.36+10)
Reached speed ON ON
AT-SPEED _|OFF OFF
Label | Motor -pbfvedel ay {Mode
Range 0~3000 Defay100 Uni t|1ms
Activgl mmedi at e I nde|2437h
To set delay bialke ftoo he®l @dinigvated after m
sliding.
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P0.43

P 043

brake status

Del ti f h |
Label elay tme or Mo d e
rel ease
Range 0~3000 DefayO Uni t|1ms
Actival mmedi at e Il nde|2438h
To set delay time for holding brake to be
current position and input command i s mask
before motor is set in motion.
ON
SRV_ON OFF Off
Brake released .
: (BRK_ON) : : '
Brake 5 : *
BRK_OFFL *1
Motor Power ; : S
Srie— Released : S
Actual holding  gaked : Braked

Motor
Velocity L
*1: Del ay PODi4d® set in
*2: Delay time from the moment BRK_OFF si
brake is released or BRK_ON signal is gi
activated. It is dependent on the holding
*3: Deceleration Pi0ome ios dét enmmiomed plee d
P0439, whichever comes first. BRK_OFF giwv
*4P 0437 set time value.
Delay time from the moment SRV_ON is givs
BRK_ON, is less than 500ms.
Label |Hol di ngachriakae i onf Mode
Range 30~3000 Def ay30 Uni t|RPM
Activgl mmedi at e Il nde|2439h
To set the activation speed for which hol di
When ®RW signal is given, motor deASI9e m@nddles
is not yet reached, BRK_OFF is given.
BRK_OFF signal iPD.6ddt @er mi fiedobyrP &4$H3e9%,d wghoi ec
comes first.

Application:

1. After dP88b4imgs akésn reached butO®mdd por
BRK_OFHRHR nsal gi ven.

2. After dPS&b4 imays axots,been reacheBOHIUI, MO
BRK_OFF signal gi ven.
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Label |[Emergency stop f|Mode
Range 0~1 Def ayO Uni t| -
Actival mmedi at e I ndel2443h
0 Emer gencyvasltiodp, isservo driver wil!/l be forec
' Emergency stop is invalid, servo driver
Torque compensat.|
Label Mo d e
enabling
P0.44 § .
Range 0~3000 DefauO Uni t| ms
Activagl mmedi at e I nde|2448h
Torque compensation at the enabling &®061be
Torque compensati cPDA4d4i8me Tosgeet wubl ngncrea
and reduce wuntil diminishe@448.n the time du
WheR0448 is set at default of O0s, continuo
1000 ms

D.Co a OE x&

ension settings

Label |Driver prohibiti|{Mode
SHOENW! Range 0~2 DefauO Uni tf -
Activgl mmedi at e I nde/2504h
To detver prohibition input (POT/ NOT): |If
0 POT Positive direction drive prohib
A08)
NOTYNegative direction drive pr owairbni
A09)
1 POT, NOT I nvalid, i.e., positive an
2 Either POT/ NOT i npddsiwtiilJe/an eagant iEv &
when positive/negative |l imit is val
Label |Ser-wsbf mode Mo d e
YOG Range 0~5 Def auyO Uni t| -
ActivgAfter restart I nde| 2506 h
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To set servo driver disable mode and statu
Description
Status
0 Servo braking Dynamic braking
1 Free stopping |[Dynamic braking
2 Dynamic brakinDynamic braking
3 Servo braking |Frean
4 Free stopping |[Frean
5 Dynamic brakin Freean
Label |Main poofwerdetecti|Mode
Range 50~2000 Defauy50 Uni t| ms
Actival mmedi at e I nde/2509h
To set duration ti me #fodfrf doed leltcaivgi ® ns wi p Ima.i n
Label |Sserwebf due to al i
Range 0~5 DefayO0 Uni tf -
ActivgAfter restart I nde|l23 0
To set servo driver disable mode and statu
Al arm type 2:

Descri ption

Status
0 Servo braking |Dynamic braking
1 Free stopping |[Dynamic braking
2 Dynamic brakinDynamic braking
3 Servo braking |Frean
4 Free stopping Fr een
5 Dynamic brakinFreean
Al arm type 1:
Description
Status
0
1 Dynamic brakinDynamiraking
2
3 Servo braking Freen
4 Free stopping Fr een
5 Dynamic brakinFreean
Label |Sservo braking to|Mode
SN Range 0~500 Def auyO Uni t| %
Activagl mmedi at e I nde/2511h
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To set torque | imit for servo braking mode
IP0511 = 0, wuse torque | imit as under norm
Bet ween max. t®0§ULE, 68FRuahdtorque | imit wi
Label |Overload level s{Mode
Range 0~115 Defauo Uni t| %
Activagl mmedi at e I nde|2512h
IP0512 = 0, overload | evel = 115%
Use only when overload | evel degradation i
Label |[Overspeed |l evel |Mode
Range 0~10000 DefayO Uni t|RPM
Actival mmedi at e I ndel2513h
I'f motor s pRGH 3excEreldds0 mi ght occur.
WheR0513 = 0, overspeed |l evel = max. motor
Label [1/0 digital filt|{Mode
Range 0~255 Defaylo0 Uni t|0. 1ms
Actival mmedi at e I nde/2515h
Digital fiilntpatind@vefrlly/ ©Oarge value set wil
Label |Position unit sej{Mode
SHOEWEI Range 0~2 Defay 2 Uni tf -
ActivgAfter restart I nde/2520h
Set vald Uni t

0 Encoder unit

1 Command wunit

2 0.0001rev
CommandPuhse: from host (Affected by electr

Encoder unit: Pulse from encoder (Related
P0520 can only be modified when axis is di
Label [Torque I imit sel (Mode
Ol Range 0~2 Def auyO Uni t| -
Activagl mmedi at e I ndel2521h
Set va Positive I{ Negative |

0 P0O013 P0O013

1 P0013 P0522

2 60EO 60E1
Bet ween max. t®0%2e, 6Q@FRuahdtorque | imit w

2"Torque | i mi

T I
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Range 0~500 ‘Defa4300 Uni t| %
Actival mmedi at e I ndel2522h
Limited by motor max. torque.
Bet ween max. t®0&22, 6@FdRuahdtorque | imit w
Label [LED initial stat|Mode
SHNE: Range 0~42 Def au 34 Uni tf -
ActivgAfter restart I nde/2528h
To set content display on front panel of the se

Content

o |Rosition ¢ 45 0yerioad r| 30 |NC: ©of enco
deviation communi cati
1 Mot or spee| 16 |[Inertia ra 31 A.ccumulated
ti me
2 P05|t!on °l 17 |No rotatio|l 32 Autom_at!c m
vel ocity identificat
Vel ocity ¢ No. of <cha
3 comman d 18 | /sG gnal s 33 |Driver temp
4 Actual fee 19 Number of_ 34 |Servo statu
torque current si
5 Sum of fee 20 Absolute e 35 /
pul se dat a
6 Sum of com 21 |Single tur 36 |[Synchronous
pul se
Maxi mum t o .
7 . . 22 |Mul titurn 37 | No. of sync
dur mmngi on
Communi cat
8 / 23 38 |[Synchronous
address
Whet her DC
9 Control mo| 24 Enc_ode_r POl 39
deviation or not
Acceleratio
10|1/0 signal| 25 M‘”:” elecl 49
angle Decel eratio
11 / 26 |MOtOr mechi 4 lsypndex of
angl e
Val ue -ofhdex
12 Error caus 27 |Vol tage ac 4 2
history re OD index
13 |Alarm code| 28 |[Software v
14 Regenerati 59 /
rate
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Label [Torque | imit duraMode

Range 0~5000 Defauy500 Uni t| ms
Actival mmedi at e I ndel2537h
To set time threshold for output torque to
Only applicable for t-6r#foe initialization

Under torque initializatiPOb3®odaead mbhtodut

]

P0537 before moving into next step.

Label | 3t orque | imit Mo de

Range 0~500 Defau80 Uni t| %
Activagl mmedi at e I nde/2539h
To s$etque | imit during torque initializati
Bet ween max. t®058¢e, 6@dRuahdtorque | imit w
Label | D41 set value Mode

Range Ox0~0xFFFFF Defay0X30[Unit|%
Actival mmedi at e I ndel2540h

Set object word monitored -bpd®A1(righbex1(b

0x 6002, PO&HSBU O to 0x60921.

P054 2

H BB B

Label Frequency di—ABZﬂerMode
signal pol arity
Range 0~7 Defauo Uni tf -
Acti vg Af treerst ar t I nde|l2542h
Bit‘ PoIari‘Description
] 0 = PosZ polarity setting of fregq
Bty 1 = Neg/lcomparison
0 = PogOnly wvalid in position com
Bit]l 1 = Neg/Polarity setting whenaphas
position comparison output
0 = PogOnly wvalid in position com
Bit g Pol arity setting when phas
position comparison output
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Label Frequency di'|'\Z-is'dngOde
wi dt h
Range 0~500 DefayO Uni t| es
ActivgAfter restart I ndel2543h
Set va‘ Description
0 00 Z bandwidth equivalent to 1

1~500|Del ay setting on top of A/ B

WheR0543 = 0, width of fségumwancy sdiegiudenl @
of A/ B, vR054e3 stetA/iBh cycle width = delay se¢

A

-

z A/B cycle

¢‘_|

:4—>-
H '
! '
PA5.43
Label Vent overload | e|Mode
YA Range 0~115 Def ayO Uni t| %
Actival mmedi at e Il nde|2546h
Set va‘ Description
0 00 Default level: 80%
1~115|Set vent overl oad | evel acco
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3

DCT adDOther settings
Label Encoder zero pos Mo d e
compensation
P060 . y
Range 0~360 DefayO Uni t| A
Acti va Af treerst ar t I nde|2601h
Angl e of the encoder after zero position c
Label [JOG trial run to|Mode
LI Range | 0~350 Defau350 Uni t| %
Actival mmedi at e Il nde|2603h
To set torque for JOG trial run command.
Label |[JOG trial run vel|Mode
LMOGKR! Range | 0~10000 Defay30 Uni t{r/ min
Actival mmedi at e I nde|2604h
To set velocity for JOG trial run command.
Label |Positymmn n3 valid |[Mode
Range 0~10000 Defauo Uni t 0. 1m
Actival mmedi at e I ndex{ 2605
To set t9Ymenfoo Be valid
When not iPD60SLO0HL66E100
Label |Positigamn n3scal e |[Mode
Range 0~1000 Defay100 Uni t 1009
Actival mmedi at e Il ndex 2606
Settp t'Mgeai3n by mul ti plsygiamng factor of the 1
Position command velocity
(RPM)
Effective time
- PA6.05x 0.1ms-
l—
| | I |
I nd H I rd H I st H I
i 2" gain I 3" gain I 1” gain I
! PA1.05~PA1.09 ! | PA1.00~PA1.04 !
I I I I
Position loop gain = PA1.00 x PA6.06/100
Velocity loop gain = PA1.01 x PA6.06/100
Velocity loop integral time constant  Velocity detection filter”
Torque filter time constant still uses 1% gain
Above diagram i #0illbust7ated using
3gairfgalmM0B06/ 100
Only effective under' Qaisn tviaolMio &0oBnhSeentOly Z2amad e/ B 0 BI6
When%2ain switigadiers, tiot 1wi'F| swotthi ogR®hlilede. i s set
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Label |Torque command a(Mode

NI Range | -100~100 Defayuo0 Uni t| %

Actival mmedi at e I nde/2607h
To set torque forward feed additional wvalu
Applicable for | oaded vertical axis, compe
Application: When | oad move along vertical
stop the | oad atwitthltmptort i evhlaregobunt not
torque value from dO04, use that value as t
val ue)

Positive directi |

Label Mo d e
compensation val
Range -100~100 DefayO Uni t| %
Activagl mmedi at e Il nde|2608h
Negative directi |
Label 9 Mo d e
compensation val
Range -100~100 DefayO Uni t| %
Actival mmedi at e I nde|2609h
To reduce the effect of mechanical friction

values can be set according to needs for bg

Applications:

1. When motor is at constant speed, d04 wil

Torqueiwalpositive direction = T1;

Torque value in negative direction = T2
[T1-T2|

PO60RB0O609 (= 5

Torque compensat|
Label a P Mo d e

enabling

P061 )

Range 0x0 ~ OxFFFF Defay0x0 Uni t| -
Activagl mmedi at e I nde/2610h
I'n applications with vertical |l oad axis, s
to compensate for the gravitational force

from having a slight drop amd6bhBckanhobense
torque compensation.

Set O0XO0OONO

Set OXOOFF

Label [Current response|Mode
Range 50~100 Defay100 Uni t| %
Activagl mmedi at e I nde|2611h

To set driver currewal Ueoorpatried ated effecti




Label [ Max. time to sto|Mode

P061

Range 0~3000 Defaug500 Uni t| ms

Actival mmedi at e I nde|2614h
To set the max. time all owed for the axis
After disabling axis, i fPOMBt90orbuspedee0iblImeit

reached, BRK_ON given and holding brake ac
BRK_ON given ti meP0.614d edre rwh enne dnadtyo r P 6s.43e9e, d
whi chever comes first.

Aplpi cati ons:

1. After disabling axis, RO43mo0 thart st phéddl dnss
reached, BRK_ON given and holding brake ac
2. After disabling axis, iP0HdD9 obutptlerR0.bls
is not yet reached, BRK_ON given and hol di

Label |Trial run distan{(Mode

P0.62

Range 0~1200 Defaulo0 Unit|0. 1re

Activagl mmedi at e Il nde|2620h

JOG (Position control) : Distance travel o

Label [Trial run waitin{Mode

P0.62

Range 0~30000 Def ay300 Uni t| ms

Actival mmedi at e I nde|2621h

JOG (Position control) : Waiting time afte

Label [No. of trial run|Mode

P0.62

Range 0~32767 Defaub Uni t| -

Actival mmedi at e I nde|2622h

JOG (Position control) : No. of cycles

P0.62

Label [Trial run accel e|Mode
ms /
Range 0~10000 Defay200|Unit
(1000
Actival mmedi at e Il nde|2625h

To set the accelerati onbmmaeabebativeant Dmep

Label |velocity observe|Mode

P0.62

Range 0~32767 Def auyO Uni t| -

Actival mmedi at e I nde|2628h

0: Default stable gain; Modi fications are

P0.62 ¢

i HHEH BHR B
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Range 0~32767 ‘Defa 0 Uni t| -

< |

Actival mmedi at e I nde|2629h

0: Defaul t stable bandwi dt h; Modi fications

Label |[Frame error wind{Mode

CNCKR! Range | 0~32767 Defauyl100 Uni tf -

Actival mmedi at e Il nde|2634h

To set Ether CAT data frame error detection

Label |[Frame error wind{Mode

LMCKR: Range | 0~32767 Defauy50 Uni tf -

Activagl mmedi at e Il nde|2635h

To set Ether CAT data frame error detection

Absolvat @e rotati

Label Mo d e
denominator sett
P0.65 )
Range 0~32766 DefauO uni t| -
ActivaAfter restart I nde|2654h

H H H B

Used for denominator setting when the abso
Used in conjuncti on wiwhhe nP 0P60.06.31 5f=02r, rfoeteadrby
ranges from O to [(PO6.63+1)/P06.54] x pul
PO6. 54=0

(Note: Whdn pROG.e®8 per revolution = P0O0.O08;
revolution = enelodetrr orisol geanonr dti o.)
Bl ocked rotor al |
Label Mo de
threshol d
P0.65 )
Range 0~300 Defay300 Uni t| %
Activagl mmedi at e I nde/2656h

To set the torque threshold of blocked rot
out puakger than threshold value & under 10
IP0656 = 0, bl ocked rotor alarm deactivate

I'f motor speed is 10@pmeotralygee edEr 102 wo

Label |Blocked rotor al |Mode

LGl Range | 0~1000 Defau400 Uni t| ms

Actival mmedi at e I nde|2657h

H

To set delay time for blocked rotor alarm
ti me B@657,n ErdlOBewbni ggered.
Pl ease |l ook at the following diagram to se
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Torquee %
4

0| =~~~ ————
Torque(Blocked),

Torque (Normal)

70

Rotational speed |
(Normal)

3000r/min

Rotational speed
(Blocked)

. under 10r
10r/min [~ =TT T T T T T T 4ﬁ|

| PAB.57(MS) Aarm
blocked aarm '

*if rotational speed is more than 10rpm wh
Label |Homing mode posi|{Mode

LGSR Range | 0~100 Defau 8 Unitf0. 0000
Activagl mmedi at e I ndel 2659h
To set position threshold for homing mode.
Label |z signal holding|Mode

OGN Range | 0~100 Defaylo0 Uni t| ms
Activagl mmedi at e I ndel2661h
To set the holding tianetifwe i ghgnal to ma
Application:
1. Z signdl for 60FDH
2. Z signal for homing process
3.ppFase fretquethcpulosie width. Unit = 0. 1ms
Pl easP0661TO&. 4 f used for 3 applications as
Label |Absolute multitul|Mode

OGICIE Range | 0~-32766 Defayo0 Unit{rev
Activgl mmedi at e I nde|2663h

Used for denominator setting when the abso
Used in conjunction with P06.63 for rotary
ranges f[r(omD60. 6630+1)/ P06.54] x pul ses per r
PO6. 54=0

(Note: Whdn pROG.e®8 per revolution = P0O0.O08;
revolution = encoder resolution I electron

3. 2ClBasbBadtory settings

Pl easake precaution when modifying Class 7 parameters.

CAONENS | abel Mot or model
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Range 0OX0~0xXx7FFF ‘DefaquZO Uni t -
ActivagAfter restart ‘Data |l €16 b/Prope|lR/ W
Set value ‘ Description
0x100 Read from EEPROM
[0x200] Read from Encoder
WheR0715 = 0x200(2xx):
Parameter ‘ Label
P07.00 Current loop gain
P07.01 Current loop integral time
P07.05 No. of motor pole pairs
P07.06 Motor phase resistance
P07.07 Motor D/Q induction
P07.08 Motor back EMF coefficient
P07.09 Motor torque coefficient
P07.10 Motor rated rotational speed
P07.11 Motor max. rotational speed
P07.12 Motor rated current
P07.13 Motor rotor inertia
P07.14 Driver power rating
P07.16 Encoder
P07.17 Motor max. current
P07.18 Encoder index angle compensation
Label Encoder Mo d e
Range O0x0~0x200 Def aullEncod Uni t -
ActivgAfter restart Datal416 b|Prope| R/ W
Set value ‘ Description
0x0 17-bit encoder
0x7 23-bit encoder
Label |ventel ease mod(Mode
Range |[0~1 Def aul] - Uni t -
ActivgAfter restart I ndex|[2731h

To set vent rel ease mode

Power Rating(W)

400

Default Description

1 .
capacitor

Regenerative electricity absorbed by internal

750 or above

resistor

Regenerative electricity absorbed by regenerative
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3.3 402 Parameters Function
Panel Di splay as foll ows:
classifv and code TT number
Parameter Valid mode Description
CSP: Valid in cyclic synchronous position mode
CSV: Valid in cyclic synchronous velocity mode
CST™alid in cyclic synchronous torqgque mode
HM: Valid in homing mode
PP: Valid in profile position mode
PV: Valid in profile velocity mode
PT: Valid in profile torque mode
F: Valid in all modes
Label Error code Mo d e F
I nde
Range Ox0~0xFFFF Def au 0XO0 Uni tf -
603F
Struct|/ VAR lTyplUinth Mappi| TPDO |[Acce{RO
Pl ease refer to Chapter 9 for more details
Label [Control word Mo d e F
I nde
Range Ox0~0xFFFF Def au 0XO0 Uni tf -
6040
Struct| VAR Typ|Uintl16 |Mappi|RPDO |Acce{RW

Description

0 Start l-vali-dnvalid

1 Main circui l1-vali-dnvalid

2 Qui ck st O-val iridnpvdal i d

3 Servo run l-vali-dnvealid

4-6 Running mod Rel ated to each servo
Reset resettable fault al g

7 Fault reg .
bit7 remains at 1, and al |l
For more information on hd

8 Pause . . .
refer to Object Dictionary

9 No defini Undefined

10 Reserved Unde ned

1115 Reserved Undefined
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Label Status word Mo d e F
I nde
5041 Range OX0~0xXFFFF Def au 0XO0 Uni t| -
Structl VAR ‘Typ‘Uinth Mappi| TPDO |Acce{RO
Bit ‘ Label Description
0 Servo ready 1 - valid, O - invalid
1 Start 1 - valid, O - invalid
2 Servo running 1 - valid, O - invalid
3 Fault 1 - valid, O - invalid
4 Main circuit power on 1 - valid, O - invalid
5 Quick stop 0- valid, 1 - invalid
6 Servo cannot run 1 - valid, O - invalid
7 Warning 1 - valid, O - invalid
8 Reserved Reserved
9 Remote control 1 - valid, O - invalid
10 Arrived at position 1 - valid, O - invalid
11 Internal limit valid 1 - valid, O - invalid
12-13 Mode related Related to each servo operation mode
14 Reserved Reserved
15 Origin found 1 - valid, O - invalid
Cnde Label Quick stop opti¢Mode F
B0 E A Range 0~7 Def au| 2 Uni tf -
Struct|/ VAR lTyplINTlG Mappi| - Acce{RW
Mot or stops when qguisckyisvtemp option code
PP, CSP, CSv, PV
0" To stop moPOBKOBhrBuaghus: Switch on dis
1 ' Motor decelerates and stops through 60(
di sabl ed.
2 " Motor decelerates and stops through 6¢
di sabl ed.
3 ' Motor decel erabhesughmd6B@8CO®psStatus: Swi
di sabl ed.
5" Motor decelerates and stops through 6¢(
6 " Mot or decelerates and stops through 6¢
7 ' Motor decelerates and stops through 6¢(
HM
0" To stop moPOHK0B6hrBughus: Switch on dis
1 " Motor decel erates and stops through 60¢(
di sabl ed.
2 ' Motor decelerates and stops through
di sabl ed.
3 " Motor decelerates and stops through
di sabl ed.




5" Motor decelerates and stops through 6¢
6 " Mot or decelerates and stops through 6¢
7 ' Motor decel erat es6Oabéd. sStoaptsu st:h rQuuigchk s
cst, pt
0: Switch on disable status after motor
1/ 2: Switch on disable status after moto
3: Switch on disable status afqtuer mmdtoar,
5/ 6: motor deceleration stop through 608
7: mot or deceleration stop through 0 tor
Label |Shutdown Option|Mode F
I nde
Range 0~1 Def aul 0 Uni tf -
6058
Struct|f VAR ‘Typ‘uintle Mappi| - Acce{RW
PP, CSP, CSvV, PV
0" To stop moPOBK0OBhrBPu@éd = O(Emergency s
1" Motor decelerates and stops through 6
HM
0" To stop moPOS0OBhrBPu@éd = O(Emergency s
1" Motdecel erates and stops through 609A
CST
0" To stop moPOBK0OBhrBPu@d = O(Emergency s
1" Mot oreldeercates and stops through 6087
Label |Disable Operati(Mode F
I nde
Range 0~1 Def aul 0 Uni t| -
605C
Struct|/ VAR ‘Typ‘INTlG Mappi| - Acce{RW
To set motor stopping mode when servo dri
PP, CSP, CSV, PV
0" To stop moPOBKO0OBhrBPu@d = O(Emergency s
1" Motor decelerates and stops through 6
HM
0" To stop moPOBSO0OB6hrHPu@d = O(Emergency s
1" Motor decelerates and stops through 6
CST
0" To stop moPOBKO0OB6hrBPu@d = O(Emergency s
1 ' Motor decelerates and stops through 6
Label |Halt Option Cod¢Mode F
I nde
Range 1~3 Def aull Uni t| -
605D
Structl VAR ‘Typ‘lNTlG Mappi| - Acce{RW
When control word is set to halt, set dece
deceleration mode settings during mode swi
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PP,
.

CSP,
Mot or
enabl ed.

2 " Motor
enabl ed.

3 " Motor
enabl ed.

HM

1 ' Motor
enabl ed.

2 ' Motor

enabl ed.

3 ' Motor
enabl ed.

CST

1, " Motor

enabl ed.

CcCSV, PV

decel erates and stops through 60
decelerates and stops through 60
decel erates and st ops etnharboluegdh, 6a0;
decelerates and stops through 60
decel erates and stops through 60
decelerates and stepattilbmoeglabt @

decel erates

and

stops through 6

3 " Motor decelerates and stespsOpéraugbante
e n dhbd .
Label |FauRetacti on Opti|Mode F
I nde
Range 0~2 Def aul 0 Uni tf -
605E
Struct|/ VAR ‘Typ‘INTlG Mappi| - Acce{RW
Select stopping mode when servo alarm (Err
PP, CSP, CSV, PV
0" Select motor stopping mode acckaulitn,g axoi
1 " Motor decelerates and stops through 608
2 " Motor decelerates and stops through 608
HM
0" Select motor stop by the alarm atet mindutd
1" After the 609A motor is decelerated and
2" After the 6085 motor is decelerated and
CST
0, " Belect motor stop by the alarmtastatbut
di sabl e
2 " After the 6087 motor is decelerated and
When ot her al-aice, ai aemsdrive
Select motor stop by the alarm attribute f
Label | Mode of Operati (Mode F
I nde
Range 1~11 Def aul 8 Uni tf -
6060
Structl VAR ‘Typ‘INTS Mappi| - Acce{RW
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No. ‘ Mode Abbr.
1 Profile position mode PP
3 Profile velocity mode PV
4 profile Torque mode PT
6 Homing mode HM
8 Cyclic synchronous position mode CSP
9 Cyclic synchronous velocity mode Csv
10 Cyclic synchronous torque mode CST
Cnde Label |Mode of Operati(Mode F
e Range 1~11 Def au| 8 Uni tf -
Struct|f VAR lTyplINTS Mappi| - Acce{RW
No. ‘ Mode Abbr.
1 Profile position mode PP
3 Profile velocity mode PV
4 profile Torque mode PT
6 Homing mode HM
8 Cyclic synchronous position mode CsP
9 Cyclic synchronous velocity mode Csv
10 Cyclic synchronous torque mode CST
Label Position Demand]| Mode PP CSP HM
EI;;:: Range -2147483648~2147 Defau[0 Unit |Comma
Structl VAR ‘Typ‘INT32 Mappi| TPDOAcces| RO
Refl ects position command when servo drive
Cnde Label |[Position Actual |[Mode F
R Range 2147483648~2147 Defaul0 Unit |Encod
Structl VAR ‘Typ‘INT32 Mappi| TPDOQAcces| RO
Refl ects motor absolute position (Encoder
Inde|Label |Position Actual |[Mode F
6064/ Range | 2147483648~2147 Defaulo ‘Unit |Comma
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Struct‘VAR ‘Typ‘INT?:Z ‘Mappi‘TPDO‘Acces‘RO
Refl ec&Bsreasértime absolute position
6064h*Gear ratio = 6063h
Label Foll ow Error Wi Mo d e PP CSP HM
I nde
. Range 0~2147483647 Defau 3000/ Unit [Comma
Structl VAR lTyplUINT32 Mappi| RPDOAcces| RO
To set an acceptable deviation for request
When actual position exceed position devia
Label Foll ow Error TiffgMode PP CSsP HM
I nde
Range [0~65535 Defau 10 Unit |Comma
6066
Structl VAR ‘Typ‘UINT16 Mappi| RPDOAcces| RO
To set position deviation detection ti me
Label Position window|Mode PP CSsP HM
I nde
506 Range |[0~2147483647 Defau 10 Unit |Comma
Structl VAR ‘Typ‘UINT32 Mappi| RPDOAcces| RO
To seatccaemptabl e extent of arrival position
Label Position window|Mode PP CSP HM
I nde
Range [0~65535 Defau 300 Unit |Comma
60638
Structl VAR ‘Typ‘UINTlG Mappi| RPDOAcces| RO
To set the time between arriwalgntad .t he out
Label Vel ocity Demand Mo d e Csv PV
I nde
. Range -2147483648~2147 Defau[0 Uni t|Comman
Structl VAR ‘Typ‘INTSZ Mappi| TPDOAcce|{ RO
Show user set velocity demand value.
Label |velocity Actual |[Mode F
I nde
565 6 Range -2147483648~2147 Defaul0 Uni t|Comman
Structl VAR ‘Typ‘lNTlG Mappi| TPDOAcce| RO
Show actual velocity value.
Label Vel ocity window Mo d e Csv PV
I nde
Range 0~65535 Defau 10 Uni t|Comman
606D
Struct| VAR ‘Typ‘UINTlG Mappi| RPDOAcce| RO
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Set the range of wvelocity
Label Vel ocity window|Mode Csv PV
I nde
Range 0~65535 Def aul 0 Uni t|ms
606E
Struct| VAR lTyplUINTlG Mappi| RPDOAcce| RO
To set the time between velocity reached a
Label Ve|ocity Thr esh Mo d e Csv PV
I nde
Range 0~65535 Defau 10 Uni t|Co mma/n
606 F
Structl VAR ‘Typ‘UINT16 Mappi| RPDOAcce|{ RO
To set -stpoeezderroange.
Label Vel ocity Thresh Mo d e Csv PV
I nde
Range 0~65535 Defau 100 Uni t|ms
6070
Structl VAR ‘Typ‘UINT16 Mappi| RPDOAcce|{ RO
To set the timédzembilspetat detwernrdon is can
Label Target torque Mo d e CST PT
I nde
507 Range -32768~32767 Def au 100 Uni t|0. 1%
Structl VAR ‘Typ‘INTlG Mappi| RPDOAcce|RW
To set target torque for profile and cycli
Label |[Maxi mum torque Mo d e F
I nde
Range 0~65535 Defau 3000/ Unit|{0. 1%
6072
Structl VAR ‘Typ‘UINT16 Mappi| RPDOAcce|RW
To set max torque for dserhvioghdersitv et,orlgiunei.t ed
Label [Maxi mum current |Mode F
I nde
Range 0~65535 Def au 3000/ Unit|{0. 1%
6073
Structl VAR ‘Typ‘UINTlG Mappi| TPDOAcce| RO
To mak. current for servo driver.
Label |[Torque Demand Mode F
I nde
Range -32768~32767 Def aul 0 Uni t|0. 1%
6074
Structl VAR ‘Typ‘lNTlG Mappi| TPDOAcce|{RO
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ernal command torque

Label | Motor Rated Cur i Mode F

I nde

— Range 0~2147483647 Defau 3000/ Uni t| mA
Structl VAR lTyplINT32 Mappi| TPDOAcce| RO
Shows motor rated current.
Label | Motor Rated Tor dMode F

I nde

507G Range 0~2147483647 Defau 3000/ Uni tfmN. m
Structl VAR ‘Typ‘INTSZ Mappi| TPDOAcce|{ RO
Shows motor rated torque.
Label |Torque Actual VvgMode F

I nde
Range -32768~32767 Def aul 0 Uni t|0. 1%

6077
Structl VAR ‘Typ‘INTlG Mappi| TPDOAcce|{ RO
Shows servo driver actual torque feedback
Label [Current Actual Mo d e F

I nde
Range -32768~32767 Def aul O Uni t|0. 1%

60738
Structl VAR ‘Typ‘INTlG Mappi| TPDOAcce|{RO
Shows servo drive actual current value
Label |DC Link Circuit|Mode F

I nde
Range 0~2147483647 Def aul 0 Uni t| mV

6079
Structl VAR ‘Typ‘UINT32 Mappi| TPDOAcce|{ RO
Shows DC bus voltage across P, N terminals
Label Target position|Mode PP CSP

I nde

56 7 A Range -2147483647~2147 Defaul0 Uni t| comman
Structl VAR ‘Typ‘INTSZ Mappi| RPDOAcce|RW
To set tphoesittairognetunder profile and cyclic |
Label Home Of fset Mo d e HM

I nde

507 Range -2147483647~2147 Defau[0 Uni t| comman
Structl VAR ‘Typ‘INT32 Mappi| RPDOAcce|RW
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To set position offset tomeomprincal eorfiogi 1
under homing
Label Min Position LiilMode PP CSP
I nde
Range -2147483647~2147 Def au[0 Uni t| comman
607 D
Structl VAR lTyplINT32 Mappi| RPDOAcce|RW
To set | ower | i mit awidt lacd allad ulpatsed i pas iutsii m
homi ng.
Label Max Position LiifMode PP CSP
I nde
Range -2147483647~2147 Defau[0 Uni t| comman
607 DHh
Structl VAR ‘Typ‘INT32 Mappi| RPDOAcce|RW
To set upper | ipogi twidam arad cadtada®ld positio
homi ng.
Label Polarity Mo d e F
I nde
Range OXDOXxXFF Def au 0x0 Uni t| comman
607E
Structl VAR ‘Typ‘UINTB Mappi| RPDOAcce|RW
Set input polarity of the command.
Mode Set Value
Position 0 Rotate in the same direction as the position command
HM
mode 128 Rotate in the opposite direction to the position command
CsP
Velocity | py 0 Rotate in the same direction as the position command
mode csv 64 Rotate in the opposite direction to the position command
Torque | PT 0 Rotate in the same direction as the position command
mode csT 32 Rotate in the opposite direction to the position command
ALL 0 Rotate in the same direction as the position command
mode 224 Rotate in the opposite direction to the position command
Label Max Profile Vel (Mode PP HM PV CST
I nde 2147 Co mman
Range 0~2147483647 Def au Uni t
607F 8364 /s
Structl VAR ‘Typ‘UINT32 Mappi| RPDOAcce|RW
To set max all owablédd8Wel oci ty. Limited by
Label | Max Motor Speed|Mode F
I nde
S0 Range 0~2147483647 Defau 6000/ Uni t{r/ min
Structl VAR ‘Typ‘UINT32 Mappi| RPDOAcce|RW
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To set the maxi mum all owabl e motor velocit

Label |[Profile velocityMode PP
I nde
568 0 Range 0~2147483647 Defau 1000/ Uni t{Co mma/n
Struct| VAR lTyplUINTSZ Mappi| RPDOAcce| RW
To set target velocity. Limited by 607Fh.
Label |[Profile acceler{Mode PP PV
I nde
508 E Range 1~2147483647 Defau 1000/ Uni t|commadrs
Structl VAR ‘Typ‘UINT32 Mappi| RPDOAcce|RW
To set motor acceleration
Label |[profile deceler{Mode PP PV
I nde
e Range 1~2147483647 Defau 1000/ Uni t|commadrs
Structl VAR ‘Typ‘UINT32 Mappi| RPDOAcce|RW
To set motor deceleration
Label Quick Stop DecgMode CSP | CsVv | PP PV | HM
I nde
. Range 1~2147483647 Def aul0000|Uni t|commadrs
Structl VAR ‘Typ‘UINT32 Mappi| RPDO |Acce|RW
To set the deceleration during an emergenc
Label Torgque slope Mo d e PT
I nde
— Range 1~2147483647 Defau 5000 Uni t(0. 1%/ s
Structl VAR ‘Typ‘UINT32 Mappi| RPDOAcce|RW
To set values for tendency torque command
Label |[Encoder I ncreme| Mode PT
I nde
Range 0~2147483647 Def aul O Uni tlencode
608 PH
Structl VAR ‘Typ‘UINTS’Z Mappi| TPDOAcce| RO
To set encoder resolution
Label |[Motor RevolutiofMode F
I nde
Range 1~2147483647 Def aull Uni t|r
6090H1
Structl VAR ‘Typ‘UINTS’Z Mappi| RPDOAcce|RW

To séeectroni aumeantoatio
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Label |shaft RevolutiojMode F
I nde
Range 1~2147483647 Defaull Uni t|r
609D
Structl VAR ‘Typ‘UINT32 Mappi| RPDOAcce|RW
To sledcteronic gear ratio denominator
Label Feed Mo d e F
I nde
Range 1~2147483647 Defau 1000/ Uni t{Co mma/ni
609DH
Struct| VAR lTyplUINT32 Mappi| RPDOAcce| RW

I f 6-09QReed constant) is not equal to 608F
El ectroni c moeade r ait i/ or6e&nht s

I f 6-09QRheed const ®MB)F hi(Posgqualont encoder r ¢
El ectronic geCalr /r a@%2h= 6091
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Label |Homing met hod Mo d e HM
I nde
Range 6 ~ 37 Defau 19 Uni t| -
6098
Struct| VAR ‘Typ‘UINTS Mappi| RPDOAcce|RW
The table bel ow desareicte sont heen dv eslt oiptiyn,g condi ti
Description
Value : : :
Velocity Direction ‘ Stop
-6 Low Negative | When torque reached
-5 Low Positive | When torque reached
-4 High Negative | Inversed when torque reached, after torque is gone
-3 High Positive Inversed when torque reached, after torque is gone
-2 High Negative |Inversed when torque reached, received 1% Z-signal after torque is gone
-1 High Positive | Inversed when torque reached, received 1% Z-signal after torque is gone

Direction

Deceleration point

Before Z-signal

1 . o ) Negative limit switch falling
Negative | Negative limit switch | Motor Z-signal
edge
2 Positive Positive limit switch | Motor Z-signal Positive limit switch falling edge
3 " ) . ) Falling edge on same side of
Positive Homing switch Motor Z-signal . :
homing switch
4 " ) . ) Rising edge on same side of
Positive Homing switch Motor Z-signal . )
homing switch
5 . . ) . Falling edge on same side of
Negative Homing switch Motor Z-signal . :
homing switch
6 . ) . ) Rising edge on same side of
Negative Homing switch Motor Z-signal . )
homing switch
7 . . ) . Falling edge on same side of
Positive Homing switch Motor Z-signal . :
homing switch
8 . . ) . Rising edge on same side of
Positive Homing switch Motor Z-signal . )
homing switch
9 . . ) . Rising edge on same side of
Positive Homing switch Motor Z-signal . )
homing switch
10 o . ) ) Falling edge on same side of
Positive Homing switch Motor Z-signal . :
homing switch
11 ) ) . ) Failling edge on same side of
Negative Homing switch Motor Z-signal . -
homing switch
12 . ) ) ) Rising edge on same side of
Negative Homing switch Motor Z-signal . )
homing switch
13 Motor Z-signal on Rising edge on other side of
Negative Homing switch other side of homing homing switch
switch
14 Motor Z-signal on Falling edge on other side of
Negative Homing switch other side of homing homing switch
switch
15
16
17-32 | Similar with 1-14, but deceleration point = homing point
33 Home in negative direction, Homing point = motor Z-signal
34 Home in positive direction, Homing point = motor Z-signal
35-37 | Set current position as homing point
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| nd Label |Speed During Se{Mode HM
nde
Range 0~2147483647 Def au 1000{ Uni t|Co mma/ng
609901
Structl VAR ‘Typ‘UINT32 Mappi| RPDOAcce|RW
To set the speed used in homing
Label |Speed During Se{Mode HM
I nde
Range 0~2147483647 Def au 5000{ Uni t|Co mma/ng
609901
Struct| VAR lTyplUINT32 Mappi| RPDOAcce| RW
To set the speed used in homing
Label |Homing accelerafMode HM
I nde
508 A Range 1~2147483647 Defau 5000/ Uni tCo mma/ns
Structl VAR ‘Typ‘UINT32 Mappi| TPDOAcce|{RO
To set acceleration and deceleration used
Label |Position Offset |Mode CSP
I nde
T Range -2147483647~2147 Defau[0 Uni tComman
Structl VAR ‘Typ‘INT32 Mappi| TPDOAcce|{RO
To addtoftsaemget position
Label [velocity Offset |[Mode |[CSP|CSV [ PP | PV | HM
I nde
56 Bl Range -2147483647~2147 Def au[0 Uni t|Comman
Structl VAR ‘Typ‘INT32 Mappi| TPDOAcce|{RO
To add offset to velocity demand value.
Label [ Tor gfef set Mo d e F
I nde
Range -32768~32767 Def aul O Uni t|0. 1%
60B2
Structl VAR ‘Typ‘INTSZ Mappi| TPDOAcce| RO
To add offset to torque demand value.
Label |[Touch Probe funqMode F
I nde
Range O0x-0xFFFF Def au 0x0 Uni t|-
60B38
Structl VAR ‘Typ‘UINTlG Mappi| RPDOAcce|RW
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Bit ‘ Description Details
0--Disable
0 Probe 1
1--Enable
0--Single trigger, triggered only when trigger
1 Probe 1 trigger mode signal is valid
16 Continuous trigger
2 Probe 1 trigger signal 00 Probe 1 captured
selection 1--Z signal
3 Reserved -
4 Probe 1 rising edge 0--Disable
enabled 1--Enable
5 Probe 1 falling edge 0--Disable
enabled 1--Enable
6-7 Reserved -
0--Disable
8 Probe 2
1--Enable
0--Single trigger, triggered only when trigger
9 Probe 2 trigger mode signal is valid
16 Continuous trigger
10 Probe 2 trigger signal 00 Probe 2 captured
selection 1--Z signal
11 Reserved -
12 Probe 2 rising edge 00 Rising edge not latched
enabled 18 Rising edge latched
13 Probe 2 falling edge 00 Falling edge not latched
enabled 16 Falling edge latched
14-15 | Reserved -
Label |[Touch Probe stat Mode F
I nde
Range O0x-0xFFFF Def au 0x0 Uni t|-
60B9
Structl VAR ‘Typ‘UINT16 Mappi| TPDOAcce|{ RO
Bit ‘ Definition ‘ Details
0--Disable
0 Probe 1
1--Enable
08 Rising edge not latched
1 Probe 1 rising edge latching . gedo
16 Rising edge latched
08 Falling edge not latched
2 Probe 1 falling edge latching I gedg
16 Falling edge latched
3-5 - -
6-7 - -
0--Disable
8 Probe 2
1--Enable
. ) 09 Rising edge not latched
9 Probe 2 rising edge latching .
18 Rising edge latched
) . 00 Falling edge not latched
10 Probe 2 falling edge latching )
18 Falling edge latched
11-13 | - -
14-15 | - -
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Label | Touch Probe 1 PqMode B
I nde
Range 2147483647~2147 Defaul0 Uni t|Comman
6 0 BAI
Structl VAR ‘Typ‘INT?:Z Mappi| TPDOAcce| RO
Shows position feedback at rising edge of
Label |[Touch Probe 1 N¢qMode F
I nde
Range 2147483647~2147 Defaul0 Uni t|Comman
6 0BBI
Structl VAR lTyplINT32 Mappi| TPDOAcce| RO
Shows position feedback at falling edge of
Label |Touch Probe 2 PqMode F
I nde
Range -2147483647~2147 Def au[0 Uni t|Comman
6 0BCI
Structl VAR ‘Typ‘INT32 Mappi| TPDOAcce| RO
Shows position feedback at rising edge of
Label [Touch Probe 2 NgMode F
I nde
Range -2147483647~2147 Defau[0 Uni t|Comman
6 0BDI
Structl VAR ‘Typ‘INT32 Mappi| TPDOAcce|{RO
Shows position feedback at falling edge of
Label [Max Accelerat|Mode F
I nde
50 G Range 1~2147483647 |[Defau 1000000 Uni tiCo mma/n
Structl VAR ‘Typ‘UI NT3 Mappi| RPDO Acce|RW
To se uppecel ematiofh.
Label |[Max Decelerat/Mode F
I nde
50 B6 Range 1~2147483647 |[Defau 1000000 Uni tiCo mma/n
Structl VAR ‘Typ‘UI NT3 Mappi| RPDO Acce|RW
To se upper | imit of deceleration.
Touch Probe 1 Pg
Label Mo d e F
I nde Counter
60D5| Range 0~65535 Def aul 0 uni t|-
Structl VAR ‘Typ‘UINTlG Mappi| TPDOAcce| RO
Shows the number of times probe 1 rising e
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Touch Probe 1 Ng¢
Label Mo d e F
I nde Counter
60D6| Range 0~65535 Def aul O Uni t|-
Structl VAR ‘Typ‘UINTlG Mappi| TPDOAcce| RO
Shows the number of times probe 1 falling
T h P b 2 Pq
Label ouc robe Mo d e F
I nde Counter
60D7| Range 0~65535 Def aul 0 Uni t|-
Struct| VAR lTyplUINTlG Mappi| TPDOQAcce| RO
Shows the number of times probe 2 rising e
T h P b 2 N
Label ouc robe EMode F
I nde Counter
60D7| Range 0~65535 Def aul 0 Uni t|-
Structl VAR ‘Typ‘UINTle Mappi| TPDOAcce|{RO
Shows the number ofedgemekapcbée. 2 falling
Label |Positive Torque |Mode F
I nde
Range 0~65535 Defau 3000/ Unit{0. 1%
60EO
Structl VAR ‘Typ‘UINTl6 Mappi| RPDOAcce|RW
To se the maxi mum torque of servo drive i
o Label |Negati velLiTmirtque | Mode F
nde
Range 0~65535 Defau 3000/Unit{0. 1%
60E1
Structl VAR ‘Typ‘UINTl6 Mappi| RPDOAcce|RW
To se the maxi mum tregati wnédctsieavo drive i
Label Following Error Mo d e CSP PP HM
I nde
A Range -2147483647~2147 Defaul0 Uni t| Comman
Structl VAR ‘Typ‘INTSZ Mappi| TPDOAcce| RO
Shows position following error
Label Control Effort Mo d e CSP PP HM
I nde
— Range -2147483647~2147 Defau[0 Uni t|Comman
Structl VAR ‘Typ‘INT32 Mappi| TPDOAcce|{ RO
Shows velocity demand value(Position | oop
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Label Position Demand]| Mode CsP PP HM
I nde
Range -2147483647~2147 Def au[0 Uni tlencode
60FC
Struct| VAR ‘Typ‘INT32 Mappi| TPDOAcce|{ RO
Shows position demand value of servo drive
Label |Digital Inputs |Mode F
I nde
Range OX0~0x7FFFFFFF Def aul O Uuni t| -
6 0FD
Structl VAR ‘Typ‘UINT32 Mappi| TPDOAcce|{RO

The bits of 60FDh object are functionally defi

Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24
6041 Bit10
Arrival Signal
V-COIN
Z signal | Reserved | Reserved | Reserved | Probe 2 Probe 1 BRAKE (speed
consistent
output) TLC
(torque limit)
Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bitl17 Bit16
Bit15 Bit14 Bit13 Bit12 Bitll Bit10 Bit9 ‘ Bit8
oz | pn1 | oo | oo | o8 | D7 | D6 | D5 |
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl ‘ Bit0
Dl4 DI3 DI2 DIl Reserved HOME POT NOT
Label |[Physical Outputg{Mode F
I nde
Range Ox0~0x7FFFFFFF Def au 0x0 Uni t|-

60FBD
StructARRAYlTyplUINT32 Mappi| RPDOAcce|RW

The bits of 60FEh object are functionally defin

Bit
31~-21

Sub-index

01h Reserved | DO6 valid | DO5 valid | DO4 valid | DO3 valid | DO2 valid | DO1 valid | Reserved

Label Bit Mask Mo d e =

Il nde

Range Ox0~0x7FFFFFF|Defau OxFFFFO(UNI t
60 F B

StructARRAY‘Typ‘UINT3 Mappi| RPDO Acce{RW

The bits of a 60FEh object are functionally def

DO6 DO5 DO4 DO3 DO2 DO1
02h Reserved Reserved
enabled | enabled | enabled | enabled | enabled | enabled
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Label Target velocity Mo d e Csv PV

I nde

A Range 2147483647~2147 Defaul0 Uni t|Comman
Structl VAR ‘Typ‘INT?:Z Mappi| RPDOAcce|RW
Shows set target velocity. Limited by 6080
Label |Supported Drive|Mode F

I nde
Range O0x0~0x7FFFFFFF Def au 0x0 Uni t|-

6502
StructARRAY‘Typ‘UINT32 Mappi| TPDOAcce|{ RO
Shows t he «c osnutprpoolr tneodd ebsy t he servo drive.
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Chapter 4 Servo Drive Operation

4. Qe 65t ®@rawi t h Dri ver Operati on

4. 1Chleckl i st before operation

No.‘ Description
Power supply
1 The voltage of main and control cirec
Power supply polarity is rightly <con
Wi ring
1 Power supply dmrprugctiesd.ri ghtl vy
2 Dri@epower output UVW matches UVW te
3 No short ci@&ciunpgputofand ivetrput UVW t e
4 Signal cables are correctly and wel |l
5 Drivers and motors are connected to
6 Alclabl es under stress within recommen
7 No foreign conductive objects inside
Mechani cal
Driver and external hol ding brake ar
I nstall ations of driver, motor and a
3 Movement of motors and mechanical ax

4 . 1P.o2wer On

Connd®tv power supply into main power supply R,
supply into control circuit power supply L1C, L2

uppnd front paheéd A@iyt hedi sBDaynitial status wil!
ready for operation if no alarm occurs.

4 . 1T.r3 all Run

Servo drive must be disabled before performing t
JOG under moaoaimal ve

Rel ated Parameters

No|Par amei{fLabel Set wval|{Unit
1 POOO1 Control mode settf9 /
P0O604 JOG tri al run conUser delr / min
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> >

‘3 ‘P0.625 Trial -Fdecealcer at i|User de ms/lOOd

Pl ease makmeshawei tak axis is within the range of
should not be too |l ong to avoid collision.
Set optimal velocity and acceleration for trial

Do not modify any gain related parameters during

Pl ease mMdf drogt adoficarl dReuthai | ed expl anations on how
using front panel operation
4. IMo4dt or rotational direction setting

Mot or rotational directti0odf6cawntheuthahgaedi ngr obaeg
t hepuitn command.

Label Command pol ari tMode
OGN Range o ~ 1 DefaygoO Uni t 0
ActivatfAfter restart I ndel 2006
Used to change the rotational direction of the
Set v Det ai |l s
0 Pol arity of the commdhdecsinotofnvetatedor
pol arity of command.
1 Pol arity of command is inversed. The dire
command.
Not e: Rot ational direction of the motor is reco
Howe vwelr 0006 has higher priority than object POi0OO6i

0.

4. 1Ho5 di ng Brake Settings

Hol ding brake is designed to hold the axis in p

applied external forces when the driver is disahb

on the model of motor chosen for the application

A Please onl ybuaslke hwhen ngot or is stopped. No appl
moti on.

A Hol ding brake coil has no polarity.

A Motor should be disabled after stopped

A There is some noise when motors witafbeakei tas e

~functionality.

A Magneteinscors might be affected when the holding

Hol ding brake wiring

Hol ding brake input signal is without ©polarity.

recommended to prevent abnor mal hoéedi dgopr ake b

working current or voltage.
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Servo Driver

L1C U
L2C v g@ Motor
m /l/c R P

)
D gl A o—d s |
38OVAC__ o — | £ | T |
— CN1 Brake Relay I
BK-RY .
DO2+(BRK+) 1 @ Holding
JIE ll brake
Li
DOCOM-(BRK-) it DC24V

|
|
|
DC 24V Brake power supply |
|
|
|

CN2
IEJ @ Encoder

Wiring diagram of motor holding brake

4. 1Se6r vo Running

1. Enabl e servo driver
Check if CN3/CN4 is connected properly. Servo dr
and hol cking lmarcak vated. Front panel display shows

Et her CAT communication status = operational, Run
" i_ 'Ey ‘.-
5. C 8 -
o P . C
2. Mot or starts to move after command input
i. On first time operatctioomanpl|l aedaséowseeswoici alyl eCo
i s working normally.
i. Check if motor rotational direction is correct
parameter P9®06) ngs . (
ii. 'f motor is working normally, mot ifbh1 &AMt a suct

and actual t ofd qbeeard ekebmoki t ored on the front
Moti on Studio.
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3. Power on sequence diagram

ON
Control
circuit OFF
(L1Gy L2Q
Usual action
Init
CcpU Reset
ON
Main power
(RR=|aT
Ready
Servo ready .
S RDY Not Ready 1
Input coupler ON
Servo enabled
SRVON Input coupler OFF
Dynamic  agtivated
brake Deactivated
Enabled
Servo status .
SRVST Disabled 2
Power ON
Motor
Power on Power OFF
Brake OFF
External brake
deactivated Brake ON
BRKOFF
Command
Position ,
velocity , torque NO command
command
Pl ease enter servo status, position, adoweity, 1tc
*1 . -R®Y signal is given after CPU initialization
2. SRV signal is received when servo driver i s
all owed yet
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4 . 1Se/r vo st

Servo stopping
dynamic brakin

op

ar e
g method.

8er@odbfakiragt mmehbddsfree

Stopping Description Det ai | s
Servo bra|Servo driver deliv{(Quick stopping but
opposite direction|impact might exi st
Free stop|Motor @uoweof f. FregSmooth decel eratidg
velocity = 0. Affe¢qi mpact but sl ow st
and other factors
Dynamic b|{Brake activated wh(Quick stopping but
i mpact might exi st
St oppitrag us Status after stopped
Free moving Mot or is powered off, rotor is fr
Dynamic brakilMotor is powered off, rotor is nQqg
Hol ding brakeMotor axis is |locked, cannot rot a
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Mot or sf &mpiving di' s@éddeaelnce Di agram
Servo braking method. Status after stopping: Dyn

Servo enabled Input coupler Input coupler
Input coupler ON P P
SRYON OFF OFF
Dynamic Activated Deactivated *1 Activated
brake
Disabled  *2 Enabled Disabled

Servo status
SRVYST

T
|
Motor power Power OFF Power ON | Power OFF

|

L

L

L
l
Holding brake Brake OFF Brake ON |

status BRKOFE BRKON | Brake OFF
BRK | BRKOFFE

|

K

L

; |

Motor . :
rotation I
|

—
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Servo stopping method. Status after stopping: free moving

Servo enabled
SRYON

Dynamic
brake

Servo status
SRVYST

Motor power

Holding brake status
BRK

Motor
rotation

Input coupler

Input coupler

Input coupler

OFF ON OFF
Activated Deactivated | 1
|
[
[
[
[
) [
Disabled 2 Enabled | Disabled
[
—
P!
P!
[
[
[
[
Power OFF Power ON : Power OFF
[
P!
P!
L
Brake ON Brake OFF : Brake ON
BRKOFF BRKON | BRKOFF
[
[
[
[

*3|

_>I
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Free stopping method. Status after stopping: Free moving

Servo enabled
SRVYON

Dynamic
brake

Servo status
SRVYST

Motor power

Holding brake
status
BRK

Motor
rotation

Input coupler

Input coupler
ON

Input coupler

OFF OFF
Activated Deactivated : *1
I
T
I
I
I
I
Disabled 2 Enabled : Disabled

|
I

I [

I [

l |
I

Power OFF Power ON : Power OFF

|
I

I [

I [

I [

L

Brake ON Brake OFF : Brake ON
BRKOFF BRKON | BRKOFF

I

I [

I [

I [
I

I \*3 I

I |

I

—pl t <«

Dynamic braking method. Status after stopping: Free moving

121



ServSoR?g't\)lled Input coupler Input coupler Input coupler
OFF ON OFF
Activated
Dynamic Activated Deactivated *1Deactivated
brake
|
N
Il
|
. |
Servo status Disabled  *2 Enabled : Disabled
SRVST :
Il
N
I
|
|
Motor power Power OFF Power ON : Power OFF
T
Il
Il
N
T
Holding brake status Brake ON Brake OFE | Brake ON
BRK BRKOFF BRKON : BRKOFF
|
N
Il
Il
|
Motor *3I |
i N\
rotation |
¢

** 1. Status after BXSOPwping is as defined in

2. SSRIV signal is received when servo driver is enabl ed.

3. Servo stopping nmed506d ibsr asksi ndge ftiomeqgduei n n opposite di.
the motor i sP0abd1de Diermed eirsatdeotne rtmimeed by whichever comes
ti me B@®614 nand time needed for motP®dd30o Afbprbdeowl eehbCobd
time t, dynamic braking wil!/l be off and holding brake si
activaAketdhowWdFhk BRIgnal is valid, actual activation of hol

the motor comes with holding brake).

4. BXRXK signabl idmdkismate the activation of holding brake b
Hol di ng btr agkpepliise drtOMhen gBBK i s valid. -CGRRFnesiiglreaal .goes f or
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Stopping

when

B3 aque mce ubisagr am

Servo braking method. Status after stopping: Dynamic braking

Error
occurrence

Servo status
SRVYST

Dynamic brake

Motor power

Servo ready
S RDY

Servo Alarm
ALM

Holding brake
status
BRK

Motor
rotational
velocity

Error
Normal
Enabled Disabled
I .
| Activated
I
| *1
Deactivated |
[
[
—'—
I
Power ON | Power OFF
I
[
[
I
I
Ready | Not Ready
I
I
[
|
I
No Alarm| | Alarm
I
Lo
[
[
—_—
Brake OFF : Brake ON
BRKON BRKOFF
I
[
[
|
* 2l
AN
I\
|t
—» €
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Free stopping method. Status after stopping: Dynamic braking

Error
Alarm
occurrence Normal
Servo status — ]
SRVST Enabled Disabled
I .
| Activated
) I
Dynamic I *1
brake Deactivated |
|
| |
I I
Motor power Power :
ON | Power OFF
L
| |
Servo Ready :
S RDY Ready | Not Ready
|
I I
| |
Servo Alarm :
ALM No Alarm | Alarm
|
I
| |
| |
Holding brake :
status Brake OFF | Brake ON
BRK BRKON : BRKOFF
| |
Motor I :
rotational IN*2 |
velocity : :
|
— <
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Dynamic braking method. Status after stopping: D

Error
Alarm
occurrence Normal
Servo status  ——
SRVST  Enabled Disabled
: Activated
|
Dynamic |o*1
brake Deactivated I
E— I
| |
| |
Motor power :
Power OR I Power OFF
L
I I
| |
Status ready |
S RDY I
Ready : Not Ready
| |
I I
Servo Alarm I
I
ALM No Alarm I Alarm
I
Lo
| |
| |
Holding brake T
status Brake OFF | Brake ON
BRK BRKON BRKOFF
|
I
Motor I
rotational
velocity

125



after

Servo braking method. Status
Error
Alarm
occurrence  Normal
Servo status
SRVST Enabled Disabled
I
I
Dynamic :
brake Deactivated | .
|
o
|
Motor power Power !
ON : Power OFF
o
I
Servo ready ' |
I
S RDY Ready | Not Ready
|
I
Servo alarm L
ALM No Alarm| !
: Alarm
I
o
I
Holding brake :
status Brake OFF | Brake ON
BRK BRKON | BRKOFF
I
o
I
Motor \eol
rotational P\ |
velocity I\
I
—»

t

stopping:
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Free stmeppiodg Status after stopping: Free moving

Error
Alarm
occurrence Normal
Servo status
SRVST Enabled Disabled
[
|
Dynamic :
brake Deactivated | 1
T |
I I
I I
Motor power :
Power ON | Power OFF
|
[
| |
|
Servo ready |
S RDY Ready | Not Ready
|
[
| |
[
Servo alarm I
ALM No Alarm : Alarm
|
| |
| [
[
Holding brake :
status Brake OFF | Brake ON
BRK BRKON | BRKOFF
I
| |
Motor I
rotational N %2 :
velocity : |
[
[
> l—
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Dynamic braking. Status after stopping: Free mov

Error
Error
occurrence  Normal
Servo stat .
éR\S/STUS Enabled Disabled
I .
| Activated
Dynamic
brake Deactivated x1  Deactivated
I I
I I
Motor power :
Power ON | Power OFF
I
I I
Servo Ready :
S RDY Ready | Not Ready
|
I I
I I
I I
I
Servo Alarm No Alarm |
Alarm
ALM |
I I
I I
I I
Holding brake T
status Brake OFF : Brake ON
BRK BRKON | BRKOFF
I
I
Motor |
rotational
velocity

e

*¥, Status after stPOp5liong is as defined in

2. Servo stopping nmedSlddd iDse caes edeaftiinmend tiimfme t i s det er mi
comes first bePwé6kHA danmdnet isme needed for motPdd3B®o drop bel
After deceleration time t, dynamic braking willdli nge of f a
brake is activaOEH. sAgnbabugs BERKi d, actual activation of

whet her the motor comes with holding brake).

3. BORNK s i gnall idmdkiscnate the activation of hghdlng brake bu
Hol ding brake is nON sippdadledi svhweal iBR.K-CBRaFnes iiglreaal .goes f or
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Al ar m c | eSergiunegn c e

Alarm
clearing
A CLR

Dynamic
brake

Servo
status
SRVST

Motor power

External
brake
deactivation
BRKOFF

Servo
ready
S RDY

Servo
alarm
ALM

Position ,
Velocity

Torque Command

* *

2. BORKF

Hol di ng

di agram
Input coupler ON

Input coupler OFF

Activated

Deactivated

Disabled 1 Enabled

Power ON

Power OFF

Brake OFF

Brake ON

Not Ready Ready

No Alarm

Alarm

Command

No command

1-SISR¥ignal i s

received when servo drivyeert i s enabl ed.

signadl iddésate the deactivation of hol di

i s-Okppbigdawhes BRKalid.

ng
brake
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4 . Rl ectronic gear ratio

When | oaded axis moved for 1 command unit, it co
is converted in more comprementShélesphygfsielaédcumaor
ratio is to turn the movement in physi.cal uni ts

El ectroni ¢c —gea

-
-
D

Rotor might be connected to load through reducer or other mechanical structures. Hence,
the gear ratio is closely related to reducer gear ratio, position encoder resolution and
mechanical dimensions related parameters.

El ectroni c gea+——+ati o =

El ectronic gear R®NM S8PHD.0E8t FQ.0008 uigshPWOHDBdAd= Df
object dicODilonaryabdDf?2

Commdnpul se count per motof Enevdbut iPauhsee€dsint o
Revolution / 8000.

SD B@ries comes wi-bht mehoodewi t RuR8e chunt per r
encoder = 8388608. From the condi tion above, t h
revol ut i-boint feodc d2dBel 9 .

Command |l se co
Label pu Mo d e
revolution
P0.0O ;
Range [ 0~8388608 Defauo Uni t P-
ActivagAfter restart Il ndel 2008
Pul ses per revolution can be set usindPO0DBB
has higher priority.
Label |[Encoder I ncremefMode PT
I nde
Range 0~2147483647 Def aul O Uni tlencode
608MH
Structl VAR ‘Typ‘UINTS’Z Mappi| TPDOAcce| RO
To set encoder resolution
Label |Motor RevolutiofjMode F
I nde
Range 1~2147483647 Def aull Uni t|r
609DH
Structl VAR ‘Typ‘UINTS’Z Mappi| RPDOAcce|RW
To séeectronic gear ratio numerator
I nde|Label Shaft RevolutiolMode F
609D Range | 1~2147483647 Defaul 1l ‘Unit‘r
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Struct‘

VAR ‘Typ‘UINT32‘Mappi‘RPDO‘Acce‘RW

To sledcteronic gear ratio denominator

Label Feed Mo d e F
I nde

Range 1~2147483647 Defau 1000/ Uni t{Co mma/ni
609DH

Struct| VAR lTyplUINT32 Mappi| RPDOAcce| RW

I f 6-09QReed constant) is not equal to 608F
El ectroni c moeade r ait i/ or6es&nht s

|609PH(Feed constant) is equal to 608Fh(Po
El ectronic geCalr /r a8@%2h 6091
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4 . Bront Panel
Servo Driver front
used for displaying

functi ons.

pane
of

| ceorgimetng sofdi 5 pp ayh

status,

al

ar ms

’

C@amnt
functi ons

Front panel
Buttons and functions
Label SymbqFuncti on
Di spl ay / Consists of 5 pusédgranttsndi aml
To switch between 4 modes:
1. Data monitoring mode To
Mo d e M val ues _
2. Parameters setting mode
3. Auxiliary functions mode:
as trial run, alarm clearing
Enter S To enter or confirm
Up Z To switch breetnwesen slunbcr ease
Down < To switch breetnwesen shuebcr ease
Left b To switchvableutense en
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44Panel Di spl ay

.4 Panel Oper ati

[ Display TEAdyofor 1s ]

and Operation

on

v

e

Initialization display
( EtherCAT not connected)

Data monitoring
mode

Display data values

AV

Parameters setting mode

- ‘ Modify
Select neededsegmenl< E 0000 AV 5 Ay| Pameer
Display parameter value
Auxiliary functions mode AFInl ]
M av
FI ow di agram of panel operation
Qr EAdwi | 1 be displayed for about 1 second afte
automatically enters data monitoring mode and di s
code will be displayed if error occurs.
2Q)Pr ellkey to switch between modes.
Dat a mogniniodreiar amet er s sYeAuinlgi awoydef uncti ons mode
Al arm code wi |l be displayed regarMitloe ssswiotfc hantyo m
ot her modes.
(3)PreA$)Wto select the type of paramet &t® in dat @
confirm.
(4)Preﬂto select current segment ierr’atroameters s et
increase/decrease theSvalaenbfrmegmenmodPfesd va

save t he parameters.
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4. 42 Data Monitoring Mode
SD B@ries servo driver offers the function to mo
monitoring mode. AfterStamtmonintgon harmsy mdialteg tph a&ts s
PreSagain to get back to Mabaswobhchotdepgnmodehan
Data | ist in data monitoring mode
No. [LabelDescriptions |DisplUnit De_lta Forma
(X = numer.i ¢
Position comij ~ R
0 dOOuIdevIation dOOupul s K X B X
1 dol1SIMotor velociftdO219Yr/ mi fr XX X X
|Position cont . ~ R
2 dozc'velocity d0o2dr / mi X X & X
Vel ocity cont . ~ R
3 dO3C|Velocity dO03dr / mi X X & X
4 doO4ti1Actual feedbd dO041% X X & X
5 do5nlFeedback pul §dO05npul s K X B X
6 do6clCommand pulsdgdO0O6dpul K X B X
Maxi mum t or gl N
7 do7 moti on do 7]/ X X B X
I nternal c o mi ~ .
8 d08FISum d0O8Hpul s K X & X
Et her CAT:
9 d09ciControl mode |dO09(Q/ Tt PoS
10 d10l ¢l /O signal std10 |/ -
11 di1Aijlnternal wusa¢dl1l1AV -
12 d12EiIError cause ¢d12H/ fEr &xXx
13 di3riWarning d13rl/ K XOX
14 dl4r (Regeneration|dl14r% K XOX
15 dl150lOverl oad factdl1l509d% K XOX
16 di6Jilnertia rati¢d16J% X x0Ox
17 di7clMotor not rufdl17dl/l fCP Xx X
. INo. of <chang¢ . Sy
18 dlg"signals d18il/ K XOX
19 d19 No. of ti mes d19|/ X X B X
20 d20AI§§2 position d20Apul s fix X B X
21 d21AlSingle turn ¢d21Apuls X X B X
22 d22r IMul titurn en¢d22r|r AiXx X B X
/Communi cati or . fi d ox x X
23 d23 laddress d23il/ Fr o & XX
24 d24PlPosition devid24HUnit AiXx X B X
25 d25P|IMotor electrid25Hpul s fix X B X
26 d26hyMot or mechaniid26hpul s AiX X B X
27 d27 IVoltage acrogd27BHV AiXx X B X
fdx xx Ser v
28 d28 1Software ver gd28n/ fF xxx Commu
sof tavar e
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P XXX Servoo
29 d29A{Il nternal wusa¢d?29A/ K xOx
No. of ti mes R
30 d 3DE CommuniCatiord3OS/ X XxOX
Accumul at ed ¢ ~ N
31 d31 1time d3 1t/ X X B X
Aut omati c mot ft xxx Mot o
32 d32Aidentificati(dng/ fE XXX Serv
33 d33AI{Driver tempel d33A4s3 K XOX
34 d3s#At |Servo status d34|/ X XxOX
35 d3%F |Internal wusa¢d3589/ XK X X B X X
Foll owing are parameters relate
36 d3dbc [Synchronizin¢d36d ms K X X B X X
No. of ti mes
37 d 3s7c synchronizatid37s / K XX B XX
. . free .
38 d3s8t |[Synchronizati d38¢d | DC K XX B XX
39 d3dr |I'f DC is runind39d / XK X X B X X
Accel eration ~ R
40 d4n | o el erati on d40sg / K X XB XX
X X X B X X
41 d4ad [Object dicti¢d41o0 / I ndex (4 bit)
bit)
X X X B X X
lalf OD does
42 d4add |Object dictidqd4?2qg / ODNEXT is di {
2al f OD is ou
ODRNG is di sj
When the drive is pod up, it will di spl ay
To change -arhedipoomwleay, change P05 28 (LED initial
Description of data monitoring functi on
When using the front panel tohmghibbt dnanta
positive/ negative.
Data is differentiated as bel ow.

. 2.

6088

3)

High bit 1°'and2™ values on the righthas two decimal points
Low bity 1°'and2™ values on the righthas no decimal point

50

50

Posttivey 1% and 2" value s on the lefthas no decimalpoint.
Negativey 1% and 2" value s on the lefthas two decimal poink
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1. dOOUE Position command deviati on

Shows high bit and | ow bit of position deviation

Position command deviation

Positivey 1% and2"™ values on the lefthas no decimalpoint.
Negative( 1% and2™ values on the lefthas two decimal poins

Press  to switch between low and high bit
Example : Position command deviation=260885

. 2. 60885

High bitx 1% and2"™ values on the righthas two decimal points
Low bity 1% and2" values on the righthas no decimal point

2. d01SP Motor velocity,d02CS Position

contr ol command velocity

dO1SP =T 4 0 O f Motor actual velocity ~ r/mir’

S
Command velocity under position
dOZG _> 4 0 0 control = r/miri’
S

Command velocity under velocity

d03CU —> 4 0 0 control = r/ mirv

S

3. d04tr Actual torgque feedback

dOo4tr |—Pp 4 AAc;/gal torque feedback
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4. dO0O5nP Feedback pulse susnumO6CP Comma

Feedback pulse sum(Encoder feedback pulsel

do5nP| C> | 10016
S Feedback pulse sum

€ unitl

Press to switch between high/low bit
Examplex Feedback pulse sum=210016

. 2. 10016

High bit Low bit

Command pulse sume Command pulsel
do6CP| [,> | 10016
S

Command pulse sum

€ unit

Press  to switch between high/low bit
Examplex Command pulse sum=210017

. 2. 10017

High bit Low bit

d07 Maxi mum torque during moti on

M axim um torquedumg
do7 —p d 7 m ofon @ )

J 7 AverageLoadRathg @ )

6. dOB8FP Internal command pul se sum

d0o8 FP/ > 20
S Internal command pulse sum

(pulse”™

7. d09Cn Contr ol mo d e
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d09 Chn [:>C t pos ... EtherCAT mode

S

d10l o I /O signal status

When thelfopf the digital tube is Ilighted, the
of the digital tube is | ighted, the signal is
input when | ighted, output when not I ighted.
YV InguFrom | ow to bigkfb)¥tDORLIOg DtDetc i ma l point is
represent input signal s.
I'n the example bel ow, DI 1, DI 8larn,d DOI91 0 i n
i nput signal is invalid.

RS NN N e

y Out plFtrom | ow to high bité(ROYh.t Deoilmidlti)s DOAt D
lighted to represent output signal s.
In the example below, DODOAOt put patgsalgnias

inval i d.
d12Er Al arm cause and historical ec

Erl50 d12Er

L1 bit" Sub code S G

2 bit* Maincode | EF150| 1 ficurrenterror

N NHistorical record 1
01150 " Latest”

14@ i AHistorical record 14

Oldest

PressY eto check error historical
record up to 14 records.
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10. d14rg Regenerative | oad factor dl5o0

Regenerati veEl pbad Mmiaghoroccur, i f the value incr
dl4rg | D 50
S —_—

Load factor in
L regenerative resistance
circuit [%]

Overl oadEfB@® omi ght occur, if the value increase:

disoL| > |d 50
S
Av_li—ssébtc))/ofra]ted Drver
L 50
tF)iaa(;i)(Ez/(f)ra]tedmot)r

138d16Jr Il nertia ratio

di6Jr | > | 250
’ L Acuaheraratb dumg

m oton Pb ]

Pl ease refer to Inertia Measuring section for

12d17Ch Motor not running cause

d17Ch| > |CP 0O

{ Emorcodeoim otor

notunnng

fid 1 7G6Mot or No RunnCogefa&sbBescriptions

Di spl ay Descripti Content
cP DC bus wunder]|/
y . Ser-ON i npu®ON)Y SIR¥Y not

cP 2No SBN signa to GOM

PO504 = 0, POT iwelimci
. command is in positiyv

cP POT/ NOT inpu NOT is in open circuli
negative direction

cP Driver alarm/
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cP Rel ay not «cl|/
cP Emergency st]|/
Position com
cP | ow /
cP Torque | imit}/@/
cP Zero speed c¢|P0315 = 1, Zero speed
Sc p Vel ocity mod|fln velocity mode, the
velocity too|l ow
Torque mode
c P torgque too | I n torgue mode, tlhew.t
c P Velocity |imEmergency stop comman

13d21AE Single turn encoder data d22rE
Example: Single turn
d21AE |:> 10748 8 4 encoder data = 8410748

S —
Single turn encoder

. data 1 high bit
Press to switch Single turn encoder
between high/low bit data i low bit
For-b23 encoder, single turn encoder data = 0~83886
position in a single revolution of the rotor, cl oc¢
motion as positive. When counter noullddkwirsne dsaitmg |+el
clockwise single turrA.data < 0, multiturn data
dZZE 2 Example: Motor starts from
0 and turns clockwise for 2

revolutions

0 q an
S e T
Multiturn data -2

Multiturn encoder data

Mul titurn encae3d2err6 8d-at+t3a2 7réain,geA’'s no. of revolution go
jump320%832767(count ér-3RQI7T&é8k wi $§ &) a uBn2p7 6t60 (3c2 706c7k wi s € )
14. d23i d Communication axis address

d23id|C>[ id O
° [ S

Axis address

F

| S

Reserved

15. d27Pn DC bus voltage
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d27Pn| C> | 300
S p—
+— DC bus voltage across PN

16. d28no Software version

Servo driver software version
d28no| > | d 210|Serw

S z3

F - 10 Communication software
version

z ¢
P 400 Servo driver power rating

17. d31tE Accumul ated operation ti me

d3UE | [> | 1256
> L Accumulated operation time

(hour)

Press  to switch between high/low bit
1256 > - 0 High bit

18. d34 Seryvtwwatdus vdi spl ay

Low bit

Driver status: 402 state machine, Et her CAT communi

Communication status - - -—
Always Onx EtherCAT ' l . ' l . ' l '
communication successful
Blinkingx Data
transfering
402 State Machine
OFF1 Top tube on)
Ready2 Mid tube on) Running mode
ON3 Top Mid, Bottom tube (1/3/4/6/8/ 9 A
on) Other no supported )
Operation( O _Enable%therCAT Communication Status I Running mode
Emergency stof( Side tubes on ) 0 OFF )
Other status ~ -~ 1 Init I' N x Rotation
2 Pre-Op S t)( Stop
4 Safe- Op
8 Op
- Others

19. d24PE Position deviati on
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d24PE| [ > | 748 | < < 1 vt
S I

Sngke umencoderdata (bw) Shglke umencoderdata (bw)

Di splay setting at power on

Yy Default setting for initialiG3td dbnadysptagrsdtsp

is required,POpbl2d8ase set on

Pl ease rPOf518  @r any display comteplnelequiureéeaddg
initialization

Label |[LED initial stat|Mode

R Range 0~42 Def auy 34 Uni tf -
ActivgAfter restart I ndel2528h
To set content display on front panel of the se

0 POS!tIF)n ¢ 15 |Overload r 30 No . of_enc_od
deviation communicatio

1 Mot or spee| 16 [Inertia ra 31 A_ccumulated

ti me

2 P03|t!on °/ 17 |No rotatiol 32 Automgt!c mo ¢
vel ocity identificati
Vel ocity ¢ No. of <cha .

3 comman d 18 | /G gnal s 33 |[Driver tempe

4 Actual fee 19 Number Of. 34 |[Servo status
torque current si

5 Sum of fee 20 Absolute e 35 /
pul se dat a

6 Sum of com 21 |Single tur 36 |[Synchronous

pul se

7 Max!"‘“f“ to 22 |Multiturn 37 |[No. of synch
durmongi on

8 / 23 Communi cat 38 |[Synchronous {
address

Whet her DC i
9 Control mo 24 Enc_ode_r po 39
deviation not
Accel ebDatebel
10|1/70 signai| 25 |Motor eleci ,,
angl e status
11 / 26 |Motor mechi .y lsypndex of O
angl e
Val ue -ofdexbd
12 E_rror caus 27 |Vol tage ac 4 2
history re i nde x

13 |Alarm code 28 [Software v

Regenerati

14
rate

29 /
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4. 4P.a3r amstaei ng using front panel

DOOUE

: Increase/decrease value
mo 00 i> 1 usingz ¢& , press S to select
" the parameters to be
S modified

Select value using

I f you have changed a parameter but have not pre
you canMgmesxit the change i f you do not want t
modi fying theomar pmetemesers need to be powered
need -power up to make the parameters take effect

44 AMuxiliary functions

P0O0.00|Param eterssetthgs

m ode
M
| Auxbkrynctons | O peraton
" Prss, , tosekct

R esettofactory

Trakun Trakun
(A ] iz [ri ]

defaut
AFACL cearaam ACL -| cearabm
AFH EC cearabm hsory H EC -| Ckarabm hibry
AFENg M otorangkcorrecton s Enc - M otorangkcorrecton
AF_G L hetam easumng hertam easumg

AF tUn Onebuton U

— Sef-unhg

Sofw arereset

Theauxhryfunctontobechanged
sdsphyed ,andtheSkeysw ichesto
theexecutonstatus

Onebuton

n-- Sef-unhg

aalo
- |

Sofw arereset
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AF jog Tri al run
Pl ease disable servo driver bef é@r enoparffyorgmiimg an

related parameters during trial run to prevent a
PreStso exit trial run.
Auxiliary functions Operation
AF Jog Trial run Jog - Initialization
s

Press O'to enable driver
Sr Uon will be displayed

Sr Uon Error

AA

If driver is

enabled before O
is pressed , error
Y e might occur .

ccw y CW
P 400 n 400

WhenSr Uon is displayed , press Y e to move
motor in CW or CCW direction .

Hold ¥ B to move motor at velocity set in

Pré. 04

Tri al run JOGrpobi spesgfcoc operation procedure:
(1)Firstly, set all the parameters correspondi
(2) After writing successfully, restart the dri
drive i s-einmbilesnhane, soJOBGatcoint rodan enter the
(3) End#é&ddosguhbemenu under the auxiliary function
(4) Press the SE&o4#sehyo windk ebe tdhiesnpl ayed;
(5)Press the key once, iGrtUGdoel ids bero dalspd amald
it&r ®press tlhgaikheyn&eUshbaehd be displayed;

| &€r Biog still displ ad@édGhupbleenaus eu nsdweirt cdha ttao moni t o

mode to find out the reason why the motor does
troubl eshooting;
(6)1f it 16 mModposundemn te pdrrelippnsessoindi apday

hol ding down the key wil!/l make the motor speed
maxi mum speed set in P0O6.04 and continue to ru
release the keystopdatebaemsatUéahaodudltdh ebne di spl ay e
Similarly, hol ding down the key wil!/ i ncrease
maxi mum speed set in P06.04 and continue in re

decel eration iGmnuésdh tad ebbey dcingdpl ayed,;

I f the motor does niblt7 &ho-mahe, i swi hehdabat meni t
mode to find out why the motor does not rotate
(7) During the JOG test run, press the SET key
AF I nl Reset to factory default

To reset parameters settings to factory default.
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auxiliary function on front panel or using objec

Auxiliary functions Operation
Reset to Initialization
AF Inl Factory default S Inl
Hold ¥ toreset .

FinSh is displayed once completed

FinSh

If driver is enabled

when holding ¥, error Error
might occur

Reset to factorydidietawhtrysi ng object
Obj ect Par amet e Met hod
diction|reset

Ox 100111 |AII paraController can reset a01
| f driver receives -0Othe

Ox64616f 6cC, al |l par amet ¢

default -Gh=lf1@*1 saving.

0x100122 [CommunicController can reset c
parameteusing ©2101I1f driver re

0 x 1 60121 as O0x64616f 6c,

parameters wil/ be rese-t

02=1 after saving.

0x100131 (402 paraController can reset 407
03. | f driver recei W8s
Ox64616f 6cC, 402 paramet €
default -GHh=dl 1aOfltler savin
O0x 10014 |Dri wseupsp|Controller cabsupes eter diy
parameteusing ©x101I1f driver re
0 x 1 60141 as Ox646166f 6§app
parameters will be rese-t
04=1 after saving.

AF ACL Cl ear al arm
Al arms can be AHACaH @ad mby |l etlaei ng function in the
Ot her than that, al arms need to be cleared by

reconnecting the power supply.
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[ operation |

Auxiliary functions Operation
Clear e
Initialization
AF ACL alarm s ACL

Press Y once.
FinSh is displayed once completed

FinSh
AF Enc Mot or iaomgl e correct
— Auxiliary functions — Operation
Motor angle || _ | Initialization
AF EnC correction S EnC
Press ¥ once to start correct  (displays StArt)
FinSh is displayed once completed
StArt | startcorrection
FinSh Completed
AF_GL Il nertia measuring

Pl ease make sure to use suitable velocity and a
PreStso exit and disable the driver once compl ete:

Auxiliary functions Operation
AF GL Inertia [ G R Initialization
—_ measuring s
Press O'to start inertia measuring
SrUon will be displayed
Error
Sr Uon If driver is
44 enabled before O
is pressed , error
might occur .
Y ®© Hold ¥ or e to
¢ move motor in
cew cw CWCCW direction
P 400 n 400 to measure
inertia .

A
To set number of motor

r 5 rotations .

Min. rotation = 0. 5r.

Hold S Set the operating rangeghen press and
hold the S key to start inertia recognitior

r St Softwar e

t
If you don If the inertia value is unch_ange 146
savelit . and the motor stops runningt
press Otogo | Hods this time press and hold the §
back to the key to save the inertia
inertia parameter to B0.04.

nitial | £ ah




Software reset is used mainly on parameters modi |
restart.

Auxiliary functions @'—

AF rSt Software rSt _ Initialization
reset

Press z to reset software

LED displayed will be off for 3s and back to
initialization page once completed.

Chapter 5 Control Mode

5. 5D EHM®tion conkdysdolepstep

A Et her CAT master device sends control word (60/4
B Driver sends feedback "status word (6041h)" t
ready status (status word indication).

C Master device sends enable command (control wort

DD The driver enables and sends feedback status t

EE The masdteati on sends homing command to home t he

and control word switch)

F Driver returns to home and sends feedback homed

i ndicati on)

G The master station sends the mosavenmenntmode co

(position motion parameters and control word sw
for velocity movement (velocity motion paramet e
H When the drive is finished execu$8bngCthe commalt

feedbtat&sposition/velocity to the master device f
I The master device sends commands for the next I

147



5. 2IA€@02 St ate Machi ne

State machine switchover diagram

Power on

It

Initialization starts

|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
v |
|
|
|
|
|
|
[
|
|
|
|
|
|
|
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| 1

I 15

|

! » Initialization [ Fault

| — completed [ i

|

|

l 2 7

|

| l

' Ready

| (Initial parameters[* ]

| dong

| 3

b _ -] - - ———— ] -t - 94 -—————- —
| 6 14 |
I |
' Enable |
: 10 (Ready to enab)e :
I |
I 12 |
I |
I |
:— 1 Quick stop =1 1" -] Fault trigger —:
' 4 5 I
I |
I |
: i’ ) 8 13 T :
I Running |
: 1 9 :

Figur 8D5EM2 State Machine switchover

Control Main Enable
Circuit Power Disable
ON OFF Disable
ON ON Disable
ON ON Enable
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Tabl e

5.

1

St at us

description

Status Description
'”itializ,[o\);:\s/e;is;gvfer;d on, initializa
I nitializlnitializati oni iotnieg!| iPag,a mied elr
Ready Parameter initialization done;
Enabl e Servo driver is ready to be en
Running Driver enabled, faultl ess
Quick stoQuick stop activated
Fault tril/Alarm not sodiveablyed., AXi s
Faul t Alar_m s_olve_d. Wai ting to swi_

I nitialization starts,; Axis di
402 state machine switching is dependent on mast
control word (6040h)
Ci AA02 status switlControb60&40hqStatus wo

BiBLt9
0 Power» on I ni|Transit autgqgO0Ox0000O0
1 I nitia®»ization |Transit autq0x0250
Enter 13 if
2 Faul t bReasdy O0x0006 0x0231
3 Servo -®Wadying [0x0007 0x0233
enabl e

4 Waiting »RuemahOxO00O0F 0x0237
5 Runn#®ng Wai t{0x0007 0x0233
6 Waiting o enabOx0006 0x0231
7 Re a e»y Faul t|0Ox0000 0x0250
8 Runn#ng RgOx0006 0x0231
9 Runn-»Fgaul tl ess|{0x0000 0x0250
10 |[Waiting #+#0 enabO0Ox0000 0x0250
11 |Runn-ii»mQui ck sto|0x0002 0x0217
12 |Qui ck—»stop FITransit autq0x0250
13 |[Fault stop Transit autqOx021F
14 |FauslttopFault Transit autq0Ox0218
15 |Faubt Faul t{0x80 0x0250
16 |Qui ck-»Rtumi ng O0xO0F 0x0237
5.3 Driver Control Mode Setting
5.3 ulpported control mode (6502h)
SD BQpports seven modes, as defined in 6502h.
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Bi t 31~1| 9 8 7 6 5 4 3|2 1 0
Mode |Reser|{CSTCSV\CSHReser|lHMReser|PT/IPVReser|PP
1: Supp 0 1 1 1 0 1 0 1)1 0 1
Description Abbr .
Profile posit PP
Profile veloc PV
Profile Torqu PT
Homi ng mode HM
Cyclic synchr ot CSP
mo d e
Cyclic synchro CcsSVv
mo d e
Cyclic synchrong CST
5. 30R2er atlmmde s t6t0i6r0Odh) ean da dmidpd e
di splay (6061h)
The operation mode of the servo drive is set in
drive is viewed in 6061h.
Bit Description Abbr .
1 Profile posit PP
3 Profile veloc PV
4 Profile Torqu PT
6 Homi ng mode HM
8 Cyclic synchrono CSP
9 Cyclic synchrono CSV
10| Cyclic synchrong CST
5.4 Common Functions for Al Mo des
5. 4.1 Digital 1 nput setting and statu
Pl ease refer to chapter 5 for more details on di
object complie20w&i shah&&€6d8D0Oput | /O status mapp
set accordingetadafodwrectbied mwa s htolws .
Bit3 Bit30Bit29Bit28Bit27Bit26Bit2 Bit?24
Z si|Reser|Reser|{Reser|Touch|{Touch|{BRAKEHEI NP-/ V
Probe|Probe COIl N
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/| TLC

Bit?2

Bit22

Bit21

Bit20

Biti1l9

Bitl8

Bit1l7

Bitil6

STOP

Reser

Reser

Reser

Reser

Reser

DI 14

DI 13

Bitl1l

Biti1l4

B i

t 13

Biti1l2

Bitil1l

Bitil10

Bit?9

Bits8s

DI 12

DI 11

DI

10

DI 9

DI 8

DI 7

DI 6

DI 5

Bit?7

Bité

B i

t 5

Bit4

Bit3

Bit?2

Bit1l

Bito

DI 4

DI 3

DI

DI 1

Reser

HOME

POT

NOT

5. 4.

2

S e

ttoi

and

I n
for
| f

Di gital

out put

addi
t he

tion to
master

t he
dev

ng

cont

interndabD B@eowafprowi diest mefsarc

ice to

operate

I/ O

out put

funct.

on

i s

set

up

dirver

di gital

I/ O output

t hrough

digital I/ O

out

as

master

devi c

6 0FEHN

object

Bit
S \D
i nd

31~21

21

20

19

18

17

16

15~0

01h

02h

DO6
val i

DO5

val il va

DO4

I i| val

DO3

DO2
i val.i

DO1
val.i

Reser

DO6
enabl

enabl

DO5

DO4
enab

DO3
enabl

DO2
enabl

DO1
enabl

Reser

5. 8. Mot or

Rot a

ti onal

di

Rot at i

rect.i

on

ona

i s d

| Di

ef i

ned i

rect

n

I on

607Eh.

Mo d e

Set

v al

ue

Posi
Mo d

PP

HM
CSHFH

e

t 0 Rotate i
12'8Rot at e i

n
n

t he
t he

S

ame d

opposite

i recti
di

on
rec

Vel
Mo d

0 d

PV
CSV

e

0 Rotate i
64 Rotate i

n
n

t he
t he

S

ame d

opposite

i recti

d

on
i rect

Tor
Mo d

PT
CST

q U
e

0 Rotate i
32 Rotate i

n
n

t he
t he

S

ame d

opposite

i recti

d

on
i rect

ALL

Mo d

e

0 Rotate i
22'4Rot at e i

n
n

t h S
t

e
he

ame d

opposite

i rec

t
di

i on
rec
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5.4.4 Stop Settings

SD BPCGovides quick stop function. Stopping is dif
Controlled by using object dictionary 605A.

Cnde Label Quick stop opti¢Mode F
505 A Range 0~7 Def au| 2 Uni tf -
Structl VAR lTyplINTlG Mappi| - Acce{RW
Mot or stops when quick stop option code 1is
PP, CSP, CSvVv, PV
0" To stop moPOBK0OB6 hrBughus: Switch on dis
1" Motor decelerates and stops through 6¢(
di sabl ed.
2 ' Motor deaealdersdtoggs through 6085. Statu
di sabl ed.
3 " Motor decelerates and stops through 60¢
di sabl ed.
5 Motor decelerates and stops through 60¢
6 " Mot or decel er atuegsh atn0d8 5.t oPtsa ttthsr:o Qui ck
7 ' Motor decelerates and stops through 6(
HM
0" To stop moPOBKOBhrBuaghus: Switch on dis
1" Motor decelerates and stops through 6¢(
dislaed.
2 " Motor decelerates and stops through 60¢
di sabl ed.
3 " Motor decelerates and stops through 6(
di sabl ed.
5" Motor decelerates and stops through 6¢
6 " Motdecel erates and stops through 6085.
7 " Motor decelerates and stops through 6¢
When 402 state machine is disabled, the motor wi

When bit8(Halt) of 6040h is 1,setthei nmo6t008 3 hwi6l 08 4sht.

5. 5Posi modi®@El ectronic Gear

SD PpOGsition mode consists of cyclic synchronous
position mode (PP) and homing mode (HM), only in
gear valid.

El ectronticogramge ai s-b0t0@he®@@0()23 0. 001~to 125(1
otherwise ErA0O0 might occur i f over range (the w
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a reasonable range, alarm on operational panel w
st aie I stildl be in the "error"™ state, write 0x80
Met hod 1:

El ectronic gear ratio setting is defined by 608F
(Gear ratio), 6092h (Feed constant) to-change th
operational mo d e .

608Fh (Position encoder resclodteironwhi€ht he resdl
internally without additional setting. 6092h_01

be set for each revolution of -ttihme mogdat e 68fOfldic tOi

El ectronic gear subdivi sibyn moati Hyd ngar 0 hd étle r( R
constant)

1. If 6092h_01 (Feed constant) is not equal to 6
El ectronic gear ratio = encoder resol uti

2. I f 6092h_01(Feed constant) riesodqudalont)g & Gh&mh (
El ectronic gear ratio = 6091 _01/6092h_

El ectronic gear ratio range is 0.001~8000(23 ©bit

Command pul se count per mof Emcodeol Puil ce ICoadcg
Revol ut B66O0.

SD B@ries comes wi-biht mabtidtr 238mciadherl.7 Pul se count p
forbilZ” encoder =bil31Od7Rodéwnr=28388608. From the «
command pul se count petetbirmotemrc ordeeso |&tAprud RIBf or 17
enco@®et049.

Met hod 2:
Electronic gear R®N 8POD.0&&8t R Q.00;8 uigshPW®HDBd= Df
object dicODilonaryabdDf?2

Not avhen t he setting value exceeds t his range,
automatically reset to the default val ue. The d
6092 01 are 1, 1 and 10000.

5. 8Posi ti on LiIi mits

The hardware | imit is valid in all operational m
the absolutmodepeofhhtcpwyohic synchronous position m
position mode (PP)

The | imit of the software is defined by 607Dh. T
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direction is-0dé&f iameld tihe &&%d mum position in the
def iinne d60027Hd, the unit is consistent with the comm
The setting of objpOedctnodi cotniloyn aarfyf eccxt501tZhe homi ng
also affects the software | imit, 607D needs to b
50 1024 Actuaki Pive P Act ual Negat.i
Bi tBit Li mit Li mit
0 0 607M2 + 607C 607M1 + 607C
0 1 607M2607C 607M1-607C
1 X 6 0 7-MD2 6 0 -1
SD B@O@ftware position | imits valid conditions:
1. I't can ondryepbeer astetonian tshteat e of ESM. It rec
by SDO when the system starts.
2. Only in the absolute mode of CSP and PP, in C
the software | imit function of the master statio
performance.
3. The incremental encoder motor is not effective
4. The setti-Obghraf0@h7ds t®@iTdi s, the negative posi
is |l ess than the positive position |Iimit value.
5. ZContr ol Wor d
Bidtef i niti on of Control Word 6040h.
: 15~
Bit 0 10~ 8 7 6 ~4 3 2 1 0
Faul Rel atf Oper a ui ¢ Vol t |Swit
Def i n - - Hal P Q
res{qto moln ena sto| outp on
Bit7 and BitO to Bi
402 S
3 : T 604C( .
Comman 7 Fau 2 Qui ¢ ma c hi
Oper at Vol t a0 St al Val u
rese stop * 1)
enabl out py
Power 0 I 0 0006 2; 6;
Swi t ch 0 0 1 0007 3*
Swi t ch 0 1 1 0O00F 3 * *
No vol - - T 0000
0 | | 0 7:9:1
out pu
Qui ck 0 I 0 1 T 0002 7;10;
Oper at 0007
0 0 1 1 1 5
enabl
enabl 0 1 1 1 1 O0O0F 4: 16
Faul t Ri si | | T I 0080 15
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edge

I is not affected by this bit state

* i ndicates that this transition is performed in
** i ndicates that it hasrenoaiensf eicit tome tshtea rstt asrttat
*1) The state machine switch corresponds to figu

The definition of bit 8 and bit 6~4 in different
tabl e

Operation Mode

: ; . ; Cycl Cycl Cycl
Bi Profi Profi| Profi Homi n| Sync Sync| Sync

Posit Vel oc Tor qu .
HM Posi | Vel oc| Tor w
(PP)| (Pv) | (pT)| (HMT (el (csv| (csT
Stop Stop Stop Stop
8 |decel g decel efdecel |decel ¢ - - -
n n on n
Absol -
6 I ncr er i i ) ) )
5 Imme_dl i i - i i i
ytri g
New
4 Posit - - Star - - -

5. 4. 7 St atus Word

Bit definition of Status Word 6041h.

Bit Definitio

15~14 Reserved

13~1] Rel ated to

11 Position 1|

10 Position &

9 Di stance

8 Rel ated to

7 Reserved

6 Not switoct

5 Quick sto

4 Vol tage ou

3 Faul t

2 Operation

1 Switch on

0 Ready to sw
Bit 11 is valid when the software or hardware |
The combination of bit 6 and bit f3010l aveipmrge steanltlse

Combination of b Descriptio

TTTT,TTTT,TOTINot ready to s
TTT7T,1T1T71T7,71

T1Switch on disa
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TTTT,TTTT,T01lReady to switec
TTTT,7T7TT7TT1T,7T01[Switch on
TTTT,TTTT,T01]|Operation enab
TTTT,TTTT,7T00|Quick stop act
TTTT,7TT7TTT,T0T|Fault reaction
TTTT,TTTT,T0T1Fault
I is not affected by this bit state
The definition of bit 8 and bit 13~-12 in differe
foll owing table
Operation Mode
: ] Cycl i Cycli| Cycli
Bi Projl‘Prof Prof Homi n Sync Sync Sync
Posit|Vel oqTor q H M P : Vel T
(PP) (PV) (PT) ( ) osit el oc or qu
(CSP) (CsV) (CST
Posit Homi n
13l error - - Proce - - -
| ar g¢ erro
Vel o1 AL Fol ol Foll oyFoll o
12 - . - Proce . . )
is | val.i val. vali
compl ¢
8 Abnor i i Abnori| Abnor i i
stop stop stop
5. 8Synchronous cycle time setting
The default synchr on &Ds Bgeyrcil ees tii&nDed & Oaunkgien ovfal ue:
125us; Max val ue: 20 ms. Pl ease make sure the val
5 2Dr irEeaibnl g
This section describes how to use control words
switching/stato8DdE®at mohatidomot or .
St e'ps
I Write O to the control word 6040h, and then AND O
2 Write 6 to the control word 6040h, and then AND O0:
3 Write to the aardt rtdhle nwAND &OXL®BB, by bit, whether
4 Write 15 to the control word 6040h, and then AND C
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5. 5 Positi1 68 ANMBHA
5. 5Cadmmon Functions of
Mo d e
Sub
I ndg¢g Label|Acce PDO CSs
I nd ¢ PP HM
P
604(¢O0 Controll RW RxPD{Yes|lYes|Yes
60770 Max torlRW RxPD{Yes|lYes|Yes
60740 Target RW RxPD{Yes|Yes|/
positidg
607101 Mi n. RW RxPD|Yes|Yes|/
softwaq
i mit
2 Ma x . RW RxPD|Yes|Yes|/
softwaq
i mit
607HO0 Ma xi munRW RxPD{vyes|/ Ye s
protocg
vel ocit
608(¢0 Ma xi munRW RxPD{Yes|lYes|Yes
mot or
vel ocit
60810 Profil g RW RxPD{vYes|/ /
vel ocit
60830 Profil gRW RxPD{vyes|/ /
accel er
60840 Profil gRW RxPD{vYes|/ /
decel er
60CHO0 ProtocdgRW RxPD{vyes|/ Ye s
maxi mun
accel er
60C¢qO0 ProtocdgRW RxPD{vyes|/ Ye s
maxi mun
decel er
Mo d e
Sub
I nd ¢ Label|Acce PDO CS
I nd ¢ PP HM
=]
6041710 Status |RO TxPD{Yes|Yes|Yes
60640 Posit ilRO TxPD{Yes Yes|/Yes
comman
60630 Actual|lRO TxPD{Yes|Yes|Yes
intern
positi
60640 ActuallRO TxPD{Yes|Yes|Yes

Posi

t

on
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posi ti
f eedba

606490

Posi ti
devi at
Wi ndow

RW

P D

Yes

606¢0

Posi ti
devi at
detect
ti me

RW

P D

606(0

Vel oci
f eedba

RO

P D

Yes

Ye

60740

I nt ern
comman
torque

RO

P D

Yes

Ye

60740

Rated t

RO

T x

P D

Ye s

Ye

Ye

60770

Act ual
torque

RO

T x

P D

Ye s

Ye

Ye

60F40

Actual
foll owi
error

RO

P D

Ye s

Ye

60FAO

Posi ti
|l oop

vel oci
out put

RO

P D

Ye s

Ye

60F(O

l nt ern
comman

positi

RO

P D

Yes

Ye

5. 5. 2 &wyncclhircoProsudModa ( CSP)
CSP Bl ock Diagram
Position feedforwarf60B0h) Velocity feedforwar§60BLlh) Torque feedforwaiB0B2h)
—_9
Target position o
?07 M p2 Internal velocity Internalt orque
Pdarity U feedforward feedforward
(20080 | | |+ c
S
P Positi p Veloci p Current
. ! ion ‘eloc me
Trajectory planning output —op> Loop > LOOI:JY > Loop
PP
A A A
Actual torqué6077h)
Actual velocity feedback606CH
1
Actual positionfeedback6064h)

Motor
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Rel ated Objects

Basic object
I ndex +Su Dat 4 :
PDO Label Acce|lUnit| Not e
| ndex Type
6 0 4000 h Control word uie |RW o} Requi
6 0 70A0 h Target positiofll 32 |RW Ui ntftRequi
(RXPD{60B®»OA Position feedf|l 32 |RW Ui ntfOpti o
6 0 BALO h Vel ocity feedf|l 32 |RW Ui ntfOpti o
6 0 BRO h Torque feedfor|l 16 |RW 0. 19Y90Optio
6 0 4010 h Status word Uuleé |RO o} Requi
6 0 6040 h Actual feedbac|l 32 |RO Ui ntftRequi
( TXPD|606G0h Actual feedbac|l 32 |RO Ui ntfOpti o
6 0 F40 h Actual followi|l 32 |RO Ui ntfOpti o
6 0 7070 h Actual torqgue I 16 RO 0. 19Y90Optio
Extended object
I ndex HSwbe L ab el Data TAcces/Unit
6 0 30FO h Error code uleé RO o}
6 0 6000 h Operation mode]|l 8 RW
6 0 6010 h Di spl ayed oper |l 8 RO
6 0 6020 h Position deman|l 32 RO Ui nt
6 0 60 h I nternal comma|l 32 RO Ui nt
60 7®1 h Min. softwar]|l32 RO Ui nt
60 7M2 h Max. softwar]|l32 RO Ui nt
6 0 5000 h Quick stop opt]|l 16 RW o}
6 0 8050 h Emergency_St us?2 RW Ui nt
decel eration
6 0 80F1 h Encoder resolujuU32 RO
6 0 80F2 h Mot or turns us?2 RO o}
6 0 9011 h Electronic g usz2 RW )
numer ator
6 0 9012 h Electronic g usz2 RW )
denomi nator
6 0 9021 h Number of pul s|{U32 RW
6 0 9022 h Number of phys|U32 RO
5.5.3 Protocol Position Mode (PP)
Under-syoohronous mode, master device is responsi
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and control command; After receiving enabl e comm
wi || pl an motion route accogynalgr otnoo upa rnaondeet,e rmao
moom between each axes are asynchronous.

From the perspective of servo driver functions,
is that PP modekr gguwmieras orEGunction from SD

Target Position (607AH
Realising
Software Limit (607D | _limi > = - .
»-| function 2 Position [Uint]
[k -
Polarity (2006n) %
=
g ) i Internal command
) 2 | Velocity [Uint/§ position (6062)
Max Velocity (6081h) | Realising =3 > Protocol
—>-(int ~ = position
function track
= generator Track output (GOEBD
Acceleration (6083) -~
Deceleration (6084) Reialising Acc-/ deceleration [: Uint/
l imit >
Quick stop » funetion
deceleration (608%h)
Rel ated Parameters
Basic object
Il ndex +Su Dat a4 :
PDO Label Acce|Uni tf Not e
Il ndex Type
6 0 4000 h Control word Ulé |RW o} Requi
(RXPD607-OAOh Target positiofll 32 |RW Ui ntftRequi
6 0 8010 h Max. velocity |U32 |RW Ui ntfRequi
6 0 8030 h Accel eration | 32 |RW Ui ntfOpti o
6 0 4010 h Status word Uuie |[RO o} Requi
6 0 30F0 h Error code Uuie |[RO Optio
(TXPD606040h Actual positioll 32 |RO Ui ntfRequi
6 0 6GCO h Actual wvelocit|l 32 |RO Ui ntfOpti o
6 0 F40 h Actual followi|l 32 |RO Ui ntfOpti o
6 0 7070 h Actual torgue I 16 RO 0. 190ptio
Extended object
I ndex HSwuh{Label Data T Acces/Unit
6 0 30FO h Error code uleé RO o}
6 0 6000 h Operation mode|l 8 RW o)
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6 0 6010 h Di spl ayed oper |l 8 RO o]
6 0 6020 h Positionvaleuman|l 32 RO Ui nt
6 0 6O h I nternal comma|l 32 RO Ui nt
60 7M1 h Min. softwar/|l32 RO Ui nt
60 7-M2 h Max. softwar]|l32 RO Ui nt
6 0 50A0 h Quick stop opt]|l 16 RW o}
6 0 8050 h Emergency_St us?2 RW Ui nt
decel eration
6 0 80F1 h Encoder resolujuUu32 RO
6 0 80F2 h Mot or turns usz2 RO o}
6 0 9011 h Ellectronic 9 usz2 RW o]
numer ator
6 0 9012 h EIect_ronic 9 usz2 RW o]
denominator
6 0 9021 h Number of pul s|{U32 RW
6 0 9022 h Number of phys|U32 RO
Control and status words under PP mode
Control word bits 4~6 definition under
Bit Val ue |[Definition
4 08 >1 Latest targetabPoafiil en&®RD
(New pog Ac-tdecel eration(6083h/ 6084
0 Trigger new position comn
5 compl et ed.
(Instant1 I nterrupted current posit
position command
6 ( Absol (O Set target position(607Ah)
relativgl Set target positimpangi6t0i7dr)
5 motion structures under PP mode
Control
5 0 1
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Accel era| 7V v
constant T/_I_\/_\ T/—(:_\
toward ! S - S
t >t
positionO A B ¢ 0 AB ¢
\Y v
Decel eral A
towards /_|_\/_\ /_\_I_\
position : >t ! >t
0 A B " A B C
v v
Target p{ 4 T
inversed| [/ v \ Cy H 2\ Sy
directio0 A \ /,t | A\ /

A Command switchingdevimeefrom master

B Arrival time before target position renewal
C Arrival time after target position renewal
Thick I ine: Motion before command changed
Thin'IMone on after command changed
Status woi®d, blds 82definition under PP mode
Bit Val yDefimi ti o
8( Abnor mal O Nor mal moti on
Stoppage) |1 Abnor mal stoppage triggere
10(ArrivedqO Moti on not compl eted
position) |1 Target position reached
0 Current motion compl eted/.
new pocomimamd * 2)
12( New pog -
1 Current motion not compl e
execute new position comma
0 Moti on parameters valid, n
. to O.
14( Moti on
Parameter = 0 under curren
Parameter _ _
1 par ameRreofsi,| e( &#®8 ble)i,t yaccel
(6083h) and deceleration (
0 Current motion iincomplete
) position cannot be renewed
15(Trigger -
1 Current moti on compl eted
positionenawedbe

*1) Bit 8 abnormal stoppage usually valid when
gui ck stop are triggered.
*2) Bit 12 under control word(6040h)bit 5 wvali
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*3)

Bit 15 and bi

Application:

Step 1:

Step 2: Writ

acceleration
Step 3:

5. 5.4 Hom

SD

12 have

Reali zati on

6060h = 1,
e motion

of

i nver sed

determine i

rel ati ve

f 6061h

paramebé&red ecT&8 iyl et

l ogi c

position

=1. Servo
position

homi ng

6083h, decel eration 6084h
Enabl e servo driver and switch bit
i ng mode (HM)
ES=Cervo system supports every other
OQut put/inpubfpB®aamede eas shown bel ow.

Homing metho@609&n)

High homing velocity (6099 01h) -

Low homing velocity (6099 02h)

oy
-

Homing point

acceleration /deceleration (609AH

Homing point offset (607CH

Polarity (200eh)

-

Realization
of homing
function

Position feedback (6064)
Velocity feedback (606CH
Actual torque (607%)

Rel ated Parameters

Basic object
| ndex +Su Dat a :
PDO Na me Acce|Uni tf] Not e
| ndex Type
6 0 4000 h Control wor d Uulieée |[RW 0 Requi
6 0 9080 h Homi ng mode | 8 RW Ui ntfOpti o
6 0 9091 h Hi gh homing velU32 |RW Ui ntfOpti o
( RXPD{6 09092 h Low homing vel|U32 |RW Ui ntfOpti o
) . Ui ntfOpti o
6 0 90A0 h Homi ng point ajlU32 |RW s
6 0 7-aCO h Homi ng point o|l 32 |RW Ui ntfOpti o
6600h Status word Uuilieé |RO o} Requi
(TXPD -
6 0 30F0 h Error code ulieée |RO Opti o
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6 0 6040 h Actual positioll32 |RO Ui ntfOpti o
6 0 60CO h Actual velocit|{l 32 |[RO Ui ntfOpti o
6 0 F40 h Actual followi|l 32 |[RO Ui ntfOpti o
6 0 72070 h Actual torque |l 16 |RO 0.190ptio
Extended object
Il ndex HSwudbe L a b el Data T Acces|Unit
6 0 30FO h Error code uleé RO o}
6 0 6000 h Operation mode|l 8 RW o)
6 0 6010 h Di splayedmopger || 8 RO o)
6 0 6020 h Position deman|l 32 RO Ui nt
6 0 6(BO0 h I nternal commal|l 32 RO Ui nt
6 0 8CF1 h Encoder reso|l 32 RO Ui nt
6 080F2 h Mot or revolu|l 32 RO Ui nt
6 0 9011 h Ellectronic 9 usz2 RW o]
numer ator
6 0 9012 h EIeCtgmmri Cra'[U32 RW o]
denominator
6 0 9021 h Number of pul s|{U32 RW
6 0 9022 h Number of phys|U32 RO
and status words under HM mode
Control word bit 4 definition under HM mode
Bit Val ue|Definition
4 ( Homi ng |08>1 Homi ng motion st
starts/ st|{16>0 Homi ng moti on st
Status woih®h, bilds 82definition under PP mode
Bit Val yDefiniti on
8( Abnor mal O Nor mal moti on
Stoppage) |1 Abnor mal stoppage triggere
10(ArrivedqO Moti on not compl eted
position) |1 Target position reached
. 0 Homi ng not done
12(Homing - -
1 Homi ng done, valid after r
0 Moti on parameters valid, n
14(Motion to 0.
Paramet er Parameter = 0 u_nder curren
1 parameters, Homing mode (6
vel oci t-1),0919c%w homi neg 2Ve la
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homing

p-bdetc¢elaecati on (609

i 0 Homing triggered/ completed
15(Trigger - -
1 Ho mitnrgi gger s
*1) Bit 8 abnormal stoppage wusually vali
guick stop are triggered.
*2) Determine if homing is done, deter mi
*3) Use to indicate i f homiinggéseéable to

Il ncorrect position triggering conditions

Triggering conditioRemarKks
Absol ute encoder hgControl words 6040h
) ) ) ) Positive and negat
2 limit switch sign ) )
detected during homi
Negati wealliidmiwthen p|Negati ve i mit -10aRiE
used homi ng modes
Positive | imit val i|lPosi tive i mit -1v4ad2i0
used homi ng modes
. . . . Limit switch ,viaol,i2d
Limit switch valid
modes
Li mit switch/homin¢Limit switch and hom
onl-gi gnal in used 33,34 homing modes
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Torque | imiting mode

Mo d-& Search for hoegagi peiattowoaveboStiapy after
torqgue reachesP0.853%9 vad di eh smit nigs nddoenl ei vsei rgenda. |

I Start O Stop ——  Low velocity
6099h-02h

® :
] = ]

Mod& Search for hpmsngi peiadliavwe otd.loaRtiapy after
torque reachesP®539nwa lhwani ssggtgdiarhei s del i ver ed.

I Start O Stop ——  Low velocity
6099h-02h

= 5
i

] =

Mod& Search for hoegagi peiattreéeimt v eNhaovd tiyn
positive adfitreercttioornque read®l®&89t hetwepbuwherttonque
gone. Homing done shgnal mdePdgRe ssaf tiemn

I Start O Stop —— Highvelocity ——  Low velocity
6099h-01h 6099h-02h

.
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Mod®& Search for hpaondintgi \pe iadhitirgeghortvieMoovceintdypat i v e

di r ecatfitoer torque reaP@b39t het vomd urhesmrtt amque i s

done signal del i vers PaOfSt3é&/r the time value set in
| Start O Stop —— Highvelocity —— Low velocity
6099h-01h 6099h-02h

L1
1]
.|

Torque | i miitginmd +mod e

Mod€ Search for hoegagi peiattreimt v eNhaovca tiyn
positive adfitreercttioorngue read®l®d39ft het opbuwhertt dOngue
gone wifth-stilged al

Start Sto — High velocity
| O P 6099h-01h

Z-signal I_, I_, I_, I_, I_, I—, |—
| [

m
1l
[

Modd Search for hpmsngi peiadhtirgehnt v elMroowd tiyn
negative a@firecti omque &g exaatld&83®f het epbuwhen tor qu
gone wiftih-stilge al

High velocity
I Start O Stop 6099h-01h

Z-signal _, I_, I_, I_, I_, I—, l—

&
-

(I
[

167



Limit switchBhignghamoeeZ

Modeg:
Di agr &mgAtive | imit switch = OFF
1. Morveganhi ve athrebtvVvamdadelgtayt i ve | i mit switch val

2. Mopesi ni ve adliave cudboond i sayfotpeergat i ve | amdt switch
first ewmdigdhad XZalid

Di agr &Nmgtive I imit switch = ON

1. Start nteogamowe dti mit i pwisti dh veacatitognbnvel oci ty
unthielgati vewiltioh ti nvalid.

2. Mowveganhi ve athrebtvVvamdodelgtayt i ve | i mit switch val

3. Mopesi ni ve adliavwe cudboond i sayfotpeergat i ve | amdt switch
first ewmdgaded i

If the positive |limit signal is valid during the
13 wil!l be valid, indicating homing error and th
— Highvelocity ____ Low velocity
| Start Q Stop 6099h-01h 6099h-02h
Z-signal
|
Negative limit :
NOT T ]
0 |
A I I
: [ ! f ’_‘ ]
NOT=OFFE f— — (]
l?:
|
7
B: — | |
NOT =oN L=+ ]
Mod2:
Di agr msAtive | imit switch = OFF
1. Mopesi hi ve adhirglc tvi ealngpdoilstiyt i ve | i mit switch val
2. Morvegahi ve afowecvebmomdi sayfotpesrsi ti ve lamdt switcl
first ewmdgdhad XZalid
Di agr ®msB:iti ve | imit switch = ON

1. Starttptossimowe d i miti swgatadhvweacatitoghbhnvel oci ty
unpiokitiwmemi tch invalid.

2. Mopesi ni ve adhiirgeh tv ealndpdoilstiyt i ve | i mit switch val
3. Monmegani ve a@f owcvebwodi sayfotpesrsi ti ve lamdt switcl
first ewdgdhad XZalid

I f the negative | imit signal is wvalid during the
13 wi Il be valid, indicating homing error and th
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High velocity Low velocity
I stan O stop 6099h-01h 6099h-02h
panonsn I 1 1 I e S N
|
Positive limit !
|
POT : {

2

|
l
A: — 1
POT~OFF U — |‘ U
: |
(.
|
B: ! —
POT = ON D T T =_, D

Homi ng switcksigingrdalmo# ez

Mo de:

Diagr#dmmAng switch = OFF

1. Mopesi hi ve adhirglc tvi elndhdoilmiyng swi tch wvalid.
2. Mowvegahi ve afowcvedbmdi safothesrmi ng swilli ¢ st
encodsi g&al i d

Di agrddmmB:ng switch = ON

1. Start htoominmmogv es wai tt ci hn epgoastiitvieormfhr gbt Vv ealmadilt vy
af theormi ng switch.

2. Mopesi hi ve adhirglc tvi elnchdoiilmiyng swi tch valid.
3. Morvegahi ve afowcvedbmdi safothesrmi ng <awitli ¢ st

encodsi gdal valid

I f the positivel/negative | imit switch signal i s
word (6041h) bit 13 wild!| be valid, indicating ho
i mendi at el y.
High velocity Low velocity
| star O  stop —— 6099h-0lh —— 6099h-02h
Z-signal
|
HOMING SWITCH :
T 1
Lo L
Negative limit ! : : Pos:g\cl)e_r“mlt
NOT b
A ! | I
HOMING SWITCH=OFF |
== — 1
: |
B: L
HOMING SWITCH=0ON
| —
[t — i
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Mo d#:

Di agrdmmAng switch = OFF

1. Mopesi ni ve adtiirget tv elndhdoilmiyng swi tch valid.
2Movenegati ve afhreht v amddoimiyng switch invalid.
3. Mopesi nhi ve adliavwcudbondi s yopemiafhgeswiamrmd valid
first ewmdgdhad Zalid

Di agrdmmBing switch = ON

1. Start htoominmogv es wai tt ci hn epgoastiitvieor@fh r gbt v eaimadilt y
af theormi ng switch.

2. Mopesi nhi ve adliavwcudbondi s yopemiafgeswiamrmd valid
first ewmdgdhad Zalid

I f the positivel/negative | imit switch signal i s
word (60421h) bit 13 wildl be validstopdicating ho
i mmedi atel y.
| Start Q Stop — Highvelocity _ Low velocity
6099h-01h 6099h-02h
Z-signal

|
HOMING SWITCH |

1
Negative limit | : Positive limit
I I
NOT | ! POT
L "
) A |
|
|
A ;o
HOMING SWITCH=OFF ?—@"
—1 i
== - 0
—71 ] T
B [, I 1
HOMING SWITCH=ON |
' o ]
Mo d®g:
Di agr#dmmAing switch = OFF

1. Mowmegatnhi ve athreghbt Vvamddoiinmiyng switch valid.
2. Mopesihnive adliave cvtd bmd i sayfothesrmi ng sawitlt ¢ It
encodsignal wvalid

DiagrdmmBing switch = ON

1. Start htoominmogv es wai tt ¢ hp opsoistliitvieocathi ioghh v eulnadilt y
af theormi ng swi tch.

2. Momegani ve afhreghbt Vv amddoimiyng switch valid.
3. Mopesitdivecatlioom vebaodi sayfotheermi ng sawitlt ¢ st
encodsighal wvalid

I f the positivel/negative | imit switch signal i s
word (6041h) bit 13 wildl be valid]Jlisdiopating ho
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i mmedi atel y.

High Velocity Low Velocity
| Start O Stop ——  509%-01h E— 609¢h-02h

Z-Signal
|
|

HOMING SWITCH ,—l :

|
|
: _|—]_Positive limit

NOT | POT
|
1

I
I
Negative limit !
|
|
|

4 L}
A: ! C
HOMING SWITCH=OFF

| Il —1
— = ]
| |
| |
|
B: '
HOMING SWITCH=ON — |
| = ' i
Mode@:
DiagrdmmAing switch = OFF

1. Momegathi ve ahreghbt Vvamddoiimiyng switch valid.
2 Movepoisn tive dhighbt vemdhdoilmiyng swi tch invalid.
3. Mowvegani ve afoectvebomdi s yopemiah ¢g ewwil di md
first ewmdgdhad Zalid

Di agradmmBing switch = ON

1. Start htoomimmogv es waitt ci hp opsoistliitvieocathiioghh v eulnadilt y
af theormi ng switch.

2. Mowvegani ve afoecvebomdi syopemiah ¢g ewwil di md
first ewmdgdhad Zalid

I f the positivel/lnegative | imit switch signal i s
word (6041h) bit 13 will mbe Y a&li dhptiomdwcati sgopon
o

Z-Signal

HOMING SWITCH |

[
[
Negative limit M [ Positive limit
NOT | : I POT
I o {
1
I
A: 5 |
HOMING SWITCH=OFE |
, — - D
T I  I—
[
B: | |1 '
HOMING SWITCH=ON |
—1 | |
| 1 1 D
— T T
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Limit switch signal + ¥aomginmd gmidtech si gn

Mod®e

Diagr#&dmmAng switch & positive Iimit switch = OFF
1. Mopoes iitni ve dhrt gbt v asmdhdoiimiyng s/wil ti dh
2Movenegative di owcwviebdpndopy afotmémg sawiblitialst
encodsi gdal valid.

Di agrddmmB:ng swipgadiltiimddN, switch = OFF

1. Start htoominmmogv es wai tt ¢ hn epgoastiitvieor@h r gb t ¥ ggima d il
after homing switch.

2 Movepoisn tive dhighbt veamdidoimiyng swi tch valid.
3. Morvegahi ve afowcvedbmdi safothesrmi ng swilli ¢ st
encodsi gdal valid

Di agrddmmC:ng switch s&ipocshi t=i vOFFl i mi t
l1Movepositive adtiirgh tv alndpdoilstiyt i met switch valid
2.o0Menegative afhreghbt Vv amddiltter homi.ng switch
3.o0Mepositive adhirgh tv alndhdoiintiyng swi.t ch valid

4. oMengati ve ddirewtveimhodi safothesrmi ng sawitt €t
encodseirgBdal valid

I f the negative | imit switch signal is valid duri
bit 13 wild.l be valid, indiwtadtimsg olpomimmgde mat @d yan
High velocity Low velocity
| Star O Stop ——  609%0lh T 60902
Z-Signal
|
HOMING SWITCH | ,—l
LI
[
Positive limit [
POT ! |
[} 1 |
A: ! [ |
HOMING SWITCH=OFF | [
POT=OFF (== . : 1
| — ] ]
| _| |
| |
| \ |
B: | |
HOMING SWITCH=Q | |
POT=OFF — — . []
| | | —
[ Il
| L
I |
| |
C: | |
HOMING SWITCH=OFF | !
POT=OFF . — !
U — = i
Mo d &
Di agrdmmAng switch & positive | imit switch = OFF

1. Mo poes iitni ve dht gbt v esndhdoimiyng swi tch valid.
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2. Mowmeg a tdii we cattiiognh v aulndadfithegrmi agi t ¢ h.
3Movepbaitive alicowceyébmdopy Hfotmémg swiact valid
first emdgdhad ZXZalid.

Di agrdmmB:ng swigadiltdimddN, swi tch = OFF

1. Start htoominmogv es wai tt ¢ hn epgoastiitvieo m® r guletl ioamm t y |
af theormi ng switch.

2. Mopesi ni ve adliavwcudbondi s yolpemiah ¢ e &wil d mdh
first ewmdgdhad Zalid

Di agrdmm@:ng switch & positive | imit switch = OFF
1Movepositive adtiirgeh tv elndpdoilstiyt i met switch valid
2.oMenegati ve afhreghbt Vv amddithegrmi ng swi t ch
3.oMepositive adligvwecvedomndi s yopemiangeswiamd valid
frist encwoidemralz valid.

I f the negatsiivgenali mist vsawiitdchduring t he homing pro

bit 13 wildl be valid, indicating homing error an
High Velocity Low Velocity
I Start O Stop ——  609%-0lh T  609%-0%h

Z-Signal
|
HOMING SWITCH |
|

1
[
Positive limit [
POT ! : !
L ||
I |
I
|
. 1
A: ©
HOMING SWITCH=OFF |
POT=OFF D E : D
|
|

1

T

|

B: |

HOMING SWITCH=ON :
—

POT=OFF D

1

T —
[
[
L
C: |I |
HOMING SWITCH=OFF (o) |
POT=OFF D I[ E : D
Mo d @
DiagrdmmAng switch & positive | imit switch = OFF

1. Mopoesiitnive dhri gbt v asmdadfithegrmi ng swi t ch.
2Movenegative df owcviebondopy &fotmémg swiawcdh valid
first emdgdhad Zalid.
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Di agrdmmB:ng swigadiltdimdd, swi tch = OFF

1. St ar tahtoominmogv es wi t cihp opsoistiitvieo adhi irgelc tvialnadilt y
homing switch invalid.

2. Mowvegahni ve afoectvebomdi s yopemiah ¢ ewwil di md
first ewmdgdhad Zalid

Diagrdmm@:ng switch &cposi OF¥Fe | imit swit
1Movepositive adtiirgeh tv elndpdoilstiyt i met switch valid
2.o0Wenegative athrehbkt v amddoimiyng swi.tch valid
3.o0WMepositive adtiirgeh tv alndadfithegrmi ng swi t ch

4. oMenegative a@fowcvebodi syopemiafigeswiarcd valid
frist encsoidgerralz valid

I f the negative Iimit switch signal is valid duri
bit 13 wild.l be valid, i mdiocatwing Bdmipng menedorat &
High Velocity Low Velocity
I S O Stop ——  609%-0lh T  609%-0

Z-Signal
|
HOMING SWITCH ,—:—l
|

I
[
|
Positive limit | :
POT i |
L | |
A: ! I :
HOMING SWITCH=OFF ! [
- |
POT=OFF D E E : : [I
! I
|
B: ! !
HOMING SWITCH=ON EI i |
POT=OFF — L t
omoFF [} = = . U
[ |_j
1 :
I |
1 [] |
! |
C: ! : |
HOMING SWITCH=OFF I |
= |} —
POT=OFF D T — [I
Mod#O
DiagrdmmAng switch & positive | imit switch = OFF

1. Mopoesiitnive dhri gbt v asmdadfithegrmi ng swi t ch.
2Movenegative ahrebt v amddoimiymgi tch valid.
3Movepbeitive alicowcyelmdo saf theormi ng <sawmifltiaht
encodsighal valid.

Di agrdmmB:ng swigadiltdimddN, swi tch = OFF
1Start t dhomdweg atwi t chpopsoistiitvieo adh irgelc tvialnadilt y
af theormi ng switch.
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2.o0WMenéegative afhrehbt v amddoilmiyng switch valid.
3. Mopesini ve adliave cutd bdod i sayfothesrmi ng awitlt ¢ It
encodsi gdal valid

Di agrddmm@:ng switticvhe & ipnoisti switch = OFF
l1Movepositive adtiirehctvalnadilt ypiomiitt i vywi tch valid
2.o0Wenegative athrehbkt v amddoimiyng swi.tch valid
3.o0WMepositive adliavwe cutd dood i sayfothesrmi ng awibt € th
encodergdal valid

I f the negative | imit switch signal is valid dur
(6041h) bit 13 wildl be valid, indicating homing
High Velocity Low Velocity
| Start O Stop —— 6090l T  609%-02h
Z-signal
HOMING SWITCH ]
I
|
Positive limit !
POT : L
|

A

|
|
|
| |
|
| |
HOMING SWITCH=OFEF — | :
POT=OFF | | —] b | ]
[
. :
1! |
! I
B: [ |
HOMING SWITCH=ON . ) :
POT=OFF  [] — — : (]
[
[ |l
I |
C: | i
HOMING SWITCH=OFF | @ |
POT=OFF E I~ — I
T T
| — =— i
Model
Di agmr Alomi ng switch & negative | imit switch = OFF

1. Mowmegamnive a@hreghbtVveamddointiyng switch valid.
2.o0WMepositive adliavw cvdbmdd payf theormi ng sawitlt ¢ It
encodsighal wvalid

Di agr dmnmBswwi tch = ON, negative | imit switch = OF
1Start t dhomdweg atwi t chpopsoistiitvieo adhi irglc tvialnadilt y

af theormi ng swi tch.

2.oMenegative afhreghbt Vv amddoiniyng switch valid.

3. Mopesihive adliave cvtd bomd i sayfothesrmi ng sawitlt ¢ It
encodsi gdal wvalid
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Di agrdmm@:ng switch & negative | imit switch = OFF
l1Movenegative ahrebtveamadihey dtei ve | i mi.t switch v
2.o0WMepositive adtiirgeh tvalndhdoimiyng swi t.ch invalid
3.o0Wenegative athrehbkt v amddoimiyng swi.tch valid

4. oMepositive adliave cueéboond i sayfothesrmi ng <switit € th
encodergdal valid

I f the posi sigeali mstvawidcHbHuring the homing pr oc
bit 13 wildl be valid, indicating homing error an
High Velocity Low Velocity
| Start O Stop ——  609%h-01h  —— 60902
Z-Signal
HOMING SWITCH ,—I

A

I

|

Negative limit |
NOT !

|

1

|

&

HOMING SWITCH=OFF

|
i
NOT=OFF I
I— = =5—0
: I
I !
| |
B: | | |
HOMING SWITCH=ON : |
= —1 "
NOT=OFF D i = : : D
|
( L
! Il
| |
C: | | |
HOMING SWITCH=OFF | X
NOT=OFF D ! E — D
Mode&?2
Di agrdmmAing switch & negative | imit switch = OFF

1. Mowmegatnhi ve athreghbt Vvamddoiinmiyng swi tch valid.
2Movepositive adtiirgeh tvalndadfithegrmi ng swi t ch.

3. Momeganive adft owcviebondi syopbemihgeswiacdth valid
first emdgdhad XZalid

Di agrdmmB:ing switch = ON, negative | imit switch =
1 Movehami ng switchnepgoastiitvieor@h r @ b t Vv esimdadfikteyr

homing switch

2Moveposiitive adligwcvuaedondi s yopemiafhgeswiamrmd valid
firsteemagdhal valid.

Diagrdmm@:ng switch & negative | imit switch = OFF
1. Mowmwegattiivwe cattiiognh v allndndeilgtayt i ve | i mit switch val
2. Mopesi ni ve adhirghc tv ealndadfithegrmi ng swi t ch
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3. Moweg a tdii wee catlioomm vehdodi syopemiafiigeswiarcd valid
first emdagdhad XZalid.

I f the positive | imit switch signal is valid dur
(6041h) bit 13 wild!l be valid, inditoati mgelkdomitedgy
High velocity Low velocity
I Start O Stop ——  609%h01h T  609%-02h

Z-Signal
|
HOMING SWITCH |
|

Negative limit
NOT !

A" HOME-
SWITCH=0OFF
“ NOT=OFF I:,I
[

1l
(.

B HOME-
SWITCH=ON
NOT=OFF D

1

|
|
|
|
|
|
|
T
|
|
|
|
|
|
|
]
T
EI
C HOME-

|

|
SWITCH=OFF :
,NOT=OFF , ,
i !

I

[
-

Mode3

DiagrdmmAng switch & negative | imit switch = OFF
1. Momegatnhive anhreghbt Vvamdadithegrmi ng switch
2Movepownitive aliowceuebmdi syobemiaswierchawmdl i d
first ewmdgdhaad. Zalid

Di agrdmmB:ng switch = ON, negative | imit switch =
1. Start htoominmogv es wai tt ¢i hn epgoastiitvieormfh r gbt v eaimadilt y

af theormi ng swi tch.

2. Move idni rpeocstiitowe € oantdystofpemiangeswiamrcd valid
first emdgdhad XZalid.

Diagrdmm@:ng switch & negative | imit switch = OFF
1. Mowmegamnive a@hrehbtVveamddilgtayt i ve | i miit switch val
2Movepositive adhiirgéeltd cointtyolmi ng swi.tch valid

3. Mowmegamni ve afhreght Vv amddfithegrmi ng swi tch

4. Mopesimnive adliowcvwedomndi s yopemiafhgeswiarcd valid
first ewmagdhaad Xalid.
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pro

ng

OFF

OFF
v al

dur

I f the posi tsiigealli mist vawiitdciduri ng the homing
(6041h) bit 13 wildl be valid, indicating homi
s O se o gy e
Z-Signal
|
HOMING SWITCH
3
Negi‘tis/_elz_limit —,—! i !
| Ll 2
A | (! 1
HOMING SWITCH=OFF : (I_®_>
vor-orF | |——! — =
| [
B i ('55,
HOMING SWITCH=ON | | T —
NOT=OFF | | ! ii — (]
| :I
|
| [N
| |
| [
c |
HOMING SWITCH=OFE | |
NoT=oFF  [] : = — (]
Mode4
DiagrdmmAng switch & negative | imit switch =
1. Momegatnhi ve ahreghbt Vvamdadithegrmi ng switch
2. Mopesi ni ve adtiirgeh tv elndhdoimiyng swi.t ch valid
3. Mowmegani ve dft owcviebandi sadfotheermi ng swilltiaht
encodsi ghal valid.
Di agBaddmmi ng switch = ON, negative | imit switch
1. Start htoominmmogv es waitt ci hn epgoastiitvieormfhr gbt v amadilt y
homing swit.ch invalid
2. Mopesi ni ve udnitrielcitin gopnswi.tch wvalid
3. Mowveganhi ve af owelt oomdy safothesrmi ng <swiflt ¢ st
encoder Z signal wvalid.
Diagrddmm@é:ng switch & negative | imit switch =
1. Mowmegamive a@hreghbtVveamddegtayt i ve | i mi.t switch
2.oMepositive adhiirgghet panthipmi ng swi.tch valid
3. Moneegaitni ve ailroevctviedam d i sayfotheermi ng <awillt ¢ st
encodsighal valid.
I f the positive | imit switch signal is valid
(6041h) be tvall3i dvii lilndi cating homing error and
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High velocity Low velocity
| Start O Stop —  609%-01h T  609%-02h

Z-signal

HOMING SWITCH

Negative limit
NOT

A
HOMING SWITCH=OFF
NOT=OFF D

(]
(I

B
HOMING SWITCH=-ON
NOT=0OFF D

|

| |
—

.

c

[
|
HOMING SWITCH=OFF |
Il
T

NOT=OFF  []

(|

Limit switch signal triggering detection
Mode?7
This mode is similar to mode 1. Only difference i
Zsiglmhat through triggering of negative | imit swid:
I Start O Stop — High velocity Low velocity
6099h-01h 6099h-02h
Z-signal
|
. L |
Negative limit |
NOT ! ! .
(I L}
A I I
: ! —
NoT = o U ] = i
J o
|
|
B: : i

(|

NOT;ON D E

Mo d&8B
This mode is similar to mode 2. Only difference |
Zsignal but through switching of positive | imit
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High velocity Low velocity
I st O stop 6099h-01h "~ 6099h-02h

zsignat LTI T T L T T T T
|
Positive limit I
|
POT |
|

POT = OFF i

I

(.

= |
I
|
:
B: |,_|

POT=ON [] =]

Homi ng switch signal triggering detecti o

Mode&?b

This mode is similar to mode 3. Only difference i

Z-signal but through triggering of homing switch

High velocity Low velocity
| Start O  stop —— 6099h-0lh —— 6099h-02h

Z-signal

HOMING SWITCH

1
| o L
Negative limit _ [ | POS:EI\(I)E_I_llmIt
NOT :
|
[
|

A !
HOMING SWITCH=OFF

—

-

T
|
B: !
- |
HOMING SWITCH=ON ©,

—
| 1 | | |
. T

-
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Mo d20
This mode is similar to mode 4. Only difference i
Z-signal but through triggering of homing switch

| Start O Stop — Highvelocity _ Low velocity
6099h-01h 6099h-02h

Z-signal

HOMING SWITCH |

i
I L
Negative limit | ! POSI;I\gI_IImIt
NOT | !
L "
L
]
I
A ;o
HOMING SWITCH=0OFF | @
o ! : []
B [, I 1
HOMING SWITCH=0ON | @
! | —
i ——= []
Mod21l

This mode is similar ttohantodreodin®@np i Wi fdetrecatcieon
Z-signal but through triggering of homing switch

High Velocity Low Velocity
| Start O Stop ——  609%-01h ——  609%-02h
Z-Signal
|
|
HOMING SWITCH :
! [l
| |
Negative limit M ! | [ Positive limit
NOT b POT
| |
g T

L}
A: !I C
HOMING SWITCH=OFF

1l
[

|

B:
HOMING SWITCH=ON |
| .

il
[
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Mod2?2

This mode is similar to mode 6. Only difference
t hr o usgihg nza | butiighrougly of homing switch signal

High Velocity Low Velocity
| Start O Stop ——  609%-01h T  609%-02

Z-Signal

HOMING SWITCH |

I
I
Negative limit M [ Positive limit
NOT ol "ot
I {
[ N '
|
A: L
HOMING SWITCH=OFF |
' —1
| L 1 1 D
T |  I—
[
B: | I'
HOMING SWITCH=ON |
0 == 0
 I— T T
Mod23
This mode is similar to mode 7. Only difference

Z-signal but through triggering of homing swi

High velocity Low velocity
| Start O Stop ——  609%01h E— 609%-02h

Z-Signal

HOMING SWITCH

Positive limit
POT

A:

HOMING SWITCH=OFF
POT=OFF E

[

3

]

(|

[

B: |
HOMING SWITCH=0 |
POT=OFF — — D
Lo
I |
I L
[ |
| |
C: (I |
HOMING SWITCH=OFF | !
POT=OFF : — "
[ = = (]
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Mod24%4
This mode is similar to mode 8. Only difference i
Z-signal but through triggering of homing switch

| Start Stop —  609%-01h E— 609¢h-02h

Z-Signal
HOMING SWITCH |
|

O High Velocity Low Velocity

1
[
Positive limit [
POT ! : !
L ||
I |
J N
|
. 1
A: )
HOMING SWITCH=OFF |
POT=OFF — —
—= = (]
|

B: !
HOMING SWITCH=ON f—:

POT=OFF D

1

C
|

HOMING SWITCH=OFF
POT=OFF D L1

I

1

[

Mod25
This mode is similar to hmondiend .p indty detfdetriemrc ei g
Z-signal but through triggering of homing switch

High Velocity Low Velocity
| Start O Stop —— 60901 ——  609%-0%h

Z-Signal
HOMING SWITCH |
|

f
[
L I
Positive limit 1
T
[
1

POT |
. ! |
A: ! I :
HOMING SWITCH=OFF ! [
POT=OFF E — Ly ! :|
[ I I M I |
 I— T
[ :
B: : g:’] |
HOMING SWITCH=ON | |
POT=OFF — 1
[ = = ! 1
[ |_j
1 :
I |
1 [] |
! |
c: I |
: |
HOMING SWITCH=OFF I |
POT=OFF — —
OT=0FF  [] = = ]
Mod2Bb
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This mode is similar to mode 10. Only differenc
t hr o usgihg nza | butighrougly of homing switch signal

High Velocity Low Velocity
| Start O Stop —  809%-01h T  609%-0xh

Z-signal

HOMING SWITCH ]
I
|
|
|
T
|
|
|
|
T
[
|
|
|

Positive limit
POT

A:
HOMING SWITCH=OEF
POT=0OFF I

I

[

B:
HOMING SWITCH=ON
POT=OFF  []

]

(| [

[

C:
HOMING SWITCH=OFF G_,
POT=OFF

[} :

[
-

Mod2a7
This mode is similar to mode 11. Only differenc
t hr o usgihg nza | but through triggering of homing swit

O High Velocity Low Velocity

| Start Stop ——  609%-01h E— 609%-02h

Z-Signal
HOMING SWITCH

I

|

Negative limit |

NOT !

|

| ,
A: | | '
HOMING SWITCH=OFF | gl—@»
NOT=OFF I
' 1 | —
O : — =
! l
l IR
|
B: : [
HOMING SWITCH=ON ! |
NOT=0OFF D - E " i [l
| |
| |
l | |
| | |
: \ |
| ) |
|
c | o
HOMING SWITCH=OFF I |
NOT=OFF D ! E — D

Mod28
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This mode is similar to mode 12. Only differenc
t hr o usgihg nza | but through triggering of homing swit

High velocity Low velocity
| Start O Stop ——  609%-01h ——  609%-02h

Z-Signal
HOMING SWITCH

Negative limit

)

|
|
NOT :
| | 1
| 1 !
| |
: [
A |
HOMING SWITCH=OFF : !
NOT=OFF i —
[ , = =
|
I W
[ |
B | ()
|
HOMING SWITCH=ON | o
—, | — | 4
NOT=OFF D . = — D
[
|| ' Lo
| |
: [
c |
HOMING SWITCH=OFF | _ !
NOT=OFF [] i = — [ ]
Mod29
This mode is similar to mddoemi h3yy. pOnilny dieftfeertae mm

t hr o usgihg nza | but through triggering of homing swit

st High velocity Low velocity
O op E— 609¢h-01h — 609-02h

Z-Signal

HOMING SWITCH

Negative limit
NOT

A
HOMING SWITCH=OFF

| Start

NoT=OFF  [] = []
g
HOMING SWITCH=ON
NOT=0OFF [ D
C
HOMING SWITCH=OFE
NoT=OoFF  [] (]
ModeD
This mode is similar to mode 14. Only differenc
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t hr o usgihg nza | but thhgr @dgthotmi inggemwii tch signal

O High velocity Low velocity

| Start Stop ——  609%-01h E— 609¢h-02h

Z-signal

HOMING SWITCH

Negative limit
NOT

A

|

|

|

|

|

HOMING SWITCH=OFF |
NOT=OFF D : D D

|

|

|

|

B |

HOMING SWITCH=ON :

NOT=OFF —

[} i = ]

EI

|

c |

HOMING SWITCHEOFE |
NOT=OFF  [] :

(|

 I—
Ot her modes
Modes3
The motor st aretgsattiovemana eict o ponZ-swvihgmalk hies valid
I f the positivel/negative | imit switch signal or
process, the status word (6041h) bit 13 wil!/l be
motor wil |l stop i mmediatel y.
High Velocity Low Velocity
I Start O Stop ——  609%h0lh T  609%-02

s _[1 [ [ JL_ 7 JL_ T

Lo Positive limit
Negztg/_(la_ limit POT
[

i —5 ]
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Mo de#4

The motor st agrotssi ttiov emadsi & escttoi posnZ-svihgmalt hies val i d
I f the/pegiattiwe | imit switch signal or homing sw
process, the status word (6041h) bit 13 wil!l be
motor will stop i mmedi atel y.
High Velocity Low Veloci
| Start O Stop —  609%-0th gc\;vggrf-g‘zzﬁy

S u IR I I By R N

Negative limit M
NOT

Positive limit
POT

0 ==

[

Mode35/°37
Set the current position as homidnghagwea ntto blesi ng
enabled. Set control word 6040h bit 4 from O to

|osen O s — "Gl —  oamom
Position D fﬁ D
(=
)
h
Control Word604th bit4 0f 1
Application: Realization of homing moti on
Step 1: 6060h = 6, det earimiere iisf n6oOM lum d=e r6 .H M emovdoe
Step 2: Write motion parameters: Homi ng met hod
01/ 660929 hand accel eration/ deceleration 609AhI.
Step 3: Enable servo driver and switch bit 4 fr
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5. 6

5. 6.

Ve lCoait tr o I OMBoRdPeV

1

Common

Funct

i ons

of

Vel

ocity

6040 0 Control word RW RxPDO |Yes Yes

6072 0 Max torque RW Rx PDO Yes Yes

6080 0 Maxi mum motor ve|lRW RxPDO |Yes Yes

60B1 0 Vel ofce ¢ ¢f or war d RW RxPDO |Yes Yes
by 6080)

60B2 0 Torque feedforwa|RW RxPDO |Yes Yes

60FF 0 Target velocity RW RxPDO |Yes Yes
(Restricted by 6

6041 |0 Status word RO TxPDO Yes Yes
6063 |0 Actual internallRO TxPDO Yes Yes
6064 |0 Actual feedbackl RO TxPDO Yes Yes
606B |0 I nternal comman RO TxPDO Yes Yes
606C|O0 Actual feedbackl RO TxPDO Yes Yes
6074 |0 I nternal torque RO TxPDO Yes Yes
6076 |0 Rated torque RO TxPDO Yes Yes
6077 |0 Actual torque RO TxPDO Yes Yes
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5. 6.2 Cyclic Synchronous Velocity
CSV Bl ock Diagram
. Ccsv
Velocity feedforward (60BLh) Torque feedforward ( 60B2h)
——»
Target velocity o PV
6“_:': M + Internal torque feeforward
(2060+2062) | | [+ CS?
v +
Velocit T
Trajectory planning output —oP elgg;)y Brg: € Motor
Y +
A 4
©,
Actual torque (6077)
Actual velocity feedback  (606CH
Actual position feedback (606h)
Rel ated Objects
Basic object
Dat .
PDO |l ndex HSube| Na me - Acces|Unit Re mar K
y P
6 0 4000 h Control word Ul6|RW o} Requir
6 0 FGFO h Target velocit|l32|RW Uint|Requir
( RXPD - - -
6 0 BALO h Vel ocity feedf|l 32|RW Uint|Option
6 0 BR0 h Torque feedfor|l 16|RW 0. 1% Option
6 0 4010 h Status word Ul6|RO o} Requir
6 0 6040 h Actual positiol32|RO Uint|Option
( TXPD{6060@0h Actual speed f|l1 32|RO Uint | Option
6 0 FO40 h Actual followi|l 32|RO Uint | Option
6 0 72070 h Actual torque I 16| RO 0. 1% Opti on
Extended object
Dat .
I ndex HSudbe| Na me Acce{Unit
Typ
6 0 30FO h Error code Ul16| RO 0
6 0 6000 h Operation mo|l 8 RW o)
Di spl ayed
6 0 6010 h | 8 RO 0
mo d e
Internal com ]
6 0 60 h ) I 32| RO Ui nt
velocity
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6 0 50A0 h Quick stop o|ll 16|RW s}
6 0 8050 h Quick stop d/U32|RW Ui nt

5.6.3 NeboMd keV)( P

I n asynchronous motion mode, master device is on
parameters and cO®PDhtBE®@lFrvoodmamdswill conduct traj
according to the motion partaenetree ceiswining btyh enamd tei
command from the master device. I n asynchronous
each axes is asynchronous.

PV Bl ock Diagram

The difference between PV a8D EG®V hmwcde tihe tfluatct P
of trajectory generator. The input and output st
in figure 7.8

Polarity (206th + 2062h)
Velocity [Unit/ S
Target velocity (60FRHD | imit MUL >
e -
Function
\/Pe'fgggy | Trajectory planning output
Trajectory
Profile acceleration (6083 generator
Profile deceleration (60842 Limit ACCDECUnit/ & -
Quick stop deceleration (60851) R
Rel ated Objects
Basic object
PDO I ndex HSubeg Na me Data TAccesgUnit Not eg
6 0 4000 h Control wor uleé RW 0 Requin
( RXPDC( 6 0 FGFO h Target velo I 32 RW Ui ntfRequi i
6 0 8030 h Accel eratiag I 32 RW Uint|Opti ol
6 0 4010 h Status word Uule6 RO 6] Requi 1
6 06040 h Position fe¢ I 32 RO Ui ntfOptio
6 0 6O h Vel ofce ¢ gdbac 1 32 RO Uint|Opti of
( TXPD(
Optio
6 0 FO40 h Actual foll I 32 RO Ui nt
6 0 2070 h Actual torq 1 16 RO 0. 19%YOpti of
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Extended object

I ndex+Sub Dat g :

I ndex Name TypeAcces Uni t
6 0 30FO h Error code Uuleé RO o}
6 0 6000 h Operation mod | 8 RW o]
6 0 6010 h Di splayed ope 1 8 RO o)
6 0 5000 h Quick stop op| I 16 RW o)
6 0 8040 h Deceleration us2 RW Ui nt
6 0 8060 h Quick stop de| U332 RW Ui nt

Control Word and Status Word for

The bit6é6~4 of( 6d0dMthr)olasworcdsated with the control
invalid. The motion in PV mode can be triggered
(target velocity (60FFh) ACC/ DEC (6083h/6084h))

Table7. Bl1@&856efl2Strad ucs6Ws1h) for Profile Veloc

Bt Val yDet ai |l s

(Label)

8 0 Quick stop invalid

(Quick s 1 Quick stop valid

10 0 Vel ocity not yet reached
(Vel ocity 1 Vel ocity reached

192 0 l't'"s not zero speed. I t' s
(Zero sp 1 *Zi)rsqoeed or it's going to g

*1) Zero speed of bit 12 is @gdamer alnldy hefrfdenmatriev d i
val i d.

Applicati on: Real i zation of profile velo
Step 1: 6060h = 3, deteérimier i$ BOWlhndelB3. P¥emo d:
Step 2: Write motion parameters: Target velocity

decel eration 6084h.

5. 7 Tor g U eC SMoPdTe

5. 7.1 Common TFourngcutei oMosd eo f

Sub Mo d e
Il nde Label Acces PDO
I nde CST PT
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6040 0 Control word RW Rx PDO Yes Yes
6071 0 Target torque |RW Rx PDO Yes Yes
6072 0 Max torque RW Rx PDO Yes Yes
6080 0 Maxi mum motor RW Rx PDO Yes Yes
6087 0 Torque change |RW Rx PDO Yes Yes
60B2 0 Torque feedfor|RW RxPDO Ye s Ye s

Sub Mo d e
Il nde Label Acces PDO

Il nde CST PT
6041 Status word RO TxPDO Yes Yes
6063 Actual interna|lRO TxPDO Yes Yes
6064 |0 Actual feedbac|RO TxPDO Yes Yes
606C |0 Actual feedbac|RO TxPDO Yes Yes
6074 |0 I nternal tordRO TxPDO Yes Yes
6075 |0 Rated current RO N o Yes Yes
6076 |0 Rated torque RO N o Yes Yes
6077 |0 Actual torque RO TxPDO Yes Yes
6079 |0 Bus voltage RO TxPDO Yes Yes
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5. 7.2 Cyclic Synchronous Torque Mode

CST Bl ock Diagram

Torque feedforward (60B2h)

Target torque
6071h M| *
Polarity u
(207142073 | | [+ g
T
. . Torque
Trajectory planning output —op| Loop
PT
A
S
Actual torque (6077)
Actual velocity feedback (606CH
Actual position feedback (6064s)
Rel ated Objects
Basic object
I ndex +Su Dat ;
PDO Name Acce{Unit Re mar
Il ndex Ty p ¢
6 0 4000 h Control word ulie6| RW o} Requi
(RXPD 60710h |Target torque| | 16 RW Ui ntfRequi
6080/0h |Tor quef drewalr d Uu3s2l RW 0. 1%,0Optio
6 0 4010 h Status word ule RO o} Requi
6060M0h |Actual positi 132 RO Ui ntfOpti o
(TXPD 606@0Nh |[|Actual veloci 132 RO Uint |Optio
6 0 FM0 h Actual follow| I 32 RO Ui ntfOpti o
6 0 7070 h Actual torque| I 16 RO 0. 1% Requi
Extended object
I ndex +Su Dat a .
Name AccesUni t
I ndex Type
6 0 30FO h Error code Uule RO
6 0 6000 h Operation mo | 8 RW
Di splayed o
6 0 6010 h P Y g | 8 RO o}
mo d e
I nternal con
6 0 7040 h I 16 RO 0.1%
torque
6 0 5000 h Quick stop g 116 RW o]
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6 0 8000 h Maxi mum mot o U32 RW Ui nt

6 0 8050 h Quick stop d U332 RW Ui nt

6 0 BALO h Vel ocity fee |32 RW Ui nt

2 0 7070 h Vel ocity |im 116 RW RPM
5. 7.3 Profile Torque Mode (PT)
I n asynchronous moti omnmoyd e ,e smpaosntsa rb | cee fioae siesndi n
parameters and cO®PDhtBE®@Frvoodmamdswill conduct traj
according to the motion parameters sent by maste
command from the mastermdevonemotie, aschaecmobhonshb
each axes is asynchronous.

PT Bl ock Diagram

Polarity (2071h + 207%)
Target torque (6071h) Torque 0. 1%]
" Limit | MuL >
Max motorvelocity 608 Function |
> Profile
Torque Trajectory planning output
Trajectory >
generator
Torque change rat€087)
»  Limit Torque change r4t@. 1%
Profile deceleratiof6084h) | Function -
Rel ated Objects
Basic object
I ndex +Su Dat .
PDO Label AccesgyUnit Not e
I ndex Typ
6 0 4000 h Control word Uule6 RW 0 Requi
( RXPD 6 0 7010 h Tar ge®tr que 1 16 RW 0.19%YRequi
6 0 8070 h Torque change | U32 RW 0. 1% Optio
6 0 4010 h Status word Ul 6 RO o) Requi
Actual feedba ) Optio
6 0 6040 h I 372 RO Ui nt
val ue
( TXPD Actual feedba ) Optio
6 0 6GCO h I 372 RO Ui nt
val ue
6 0 FO40 h Actual foll owi I 3% RO UintOpti o
6 0 7070 h Actual torque| | 16¢ RO 0.190Optio
Extended object
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I ndexHSwudbe x [Label Data T Access|(Uni't

6 0 30FO h Error code ule RO o}

6 0 6000 h Operation mode | 8 RW o]

6 0 6010 h Di splayedmopger at | 8 RO o]

6 0 7040 h Internal command I 16 RO 0. 1%
6 0 8000 h Maxi mum motor ve ysz2 RW Ui nt
6 0 5000 h Quick stop optiadg | 16 RW o)

6 0 8050 h Quick stop decel u3z2 RW Ui nt
2 0 7070 h Vel ocity | imit I 16 RW RPM

Applicati on:ofReparladfzialte othor que mot i o

Step 1: 6060h = 4, determine if 6061h = 4. Servo
Step 2: Write motion parameters: Target torque ¢
Max. velocity I imit 6080h
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Chapter 6 Application

6. 1 Gain Adjust ment

I n order for servo driver to ewietthid et cdenmaynwdand r

optimize machine performance, gain adjustment ha
[rimin] Gain : Low Gain : High Gain : High + Feedforward
+2000 ﬂ
0 :} . I
]IMmru_—ua\.dmlf
C:rnrmndvelur.h.f
2000 - -
0.0 125 250 s 0.0 125 250 s 0.0 125 250 imn’
Position loop gain 1 200 Position loop gain 1 100.0 Position loop gain 1 100.0
Velocity loop gain : 100.0  Velocly loop gain : 50.0  Velociyloopgain : 50.0
Velodity loop integral ime . 50.0 Velocity loop integral ime . 50.0 Velocity loop integral time . 50.0
Velocity feedforward : 0 Velocity feedforward 10 Velocity feedforward : 500
Inertia ratio : 100 Inertia ratio 1 100 Inertia rafio : 100
Servo driver gain adjustment is done in combinat
rati o, Position | oop gain, Vel oci ty tleaoocsp wgailn al
have an effect on each other so it always advi sa
order to achieve optimal machine performance. PI
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( Start )

Y

Electronic
gear ratio

Y

Inertia
measuring

Y

Auto gain
adjustment

Manual gain
adjustment

Vibration
suppression

\ 4
End
Steps Functi onJExpl anati on
Online Mot or moves with command fr o
automatical |l yi ncearltciud artaet iloo ad
Il nertia
measurin|{Offline Using servo driver inertia
can automati calkilnyerctailac urlaatti eo
Aut o Aut o gai|lReal time determining of me ¢
adjustme|ladjustmejaccordingly.
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Basic gaiOn top of aut o gain adj ust
parameters so that machine ¢
and foll owing

Manual - —
) Command Set filter for position, vel
adj ust me|

filter

Gain Enable feedforward function

feedfor wj

Vi brati o|MechaniciUsing notch filtering func
suppress|{resonanc{(resonance.

6.12nerti a measuring function

Il nertia ratio = Tot al mechani cal l oad rotational
Il nertia ratio is an important parameter. Setting
tuning of the servo system. Il nertia ratio can be
automatically through servo driver

6. 20nll i ne inertia determination
Enabmog or using controller. Let motor run at abov
acceleration, constant velocity and deceleration

throu3ght i2Zmes to -takculi ateatoad Result can be four
d16 haroutgh Moti on Studio system monitoring page.
P0OO0O4 and save.

6. 20f2f  ine i nertia determination

Can be achieved through driver front panel or on
Pl ease make sure:

1. Servo driver is disabl ed.

2. Axis is within safe and allowed range and | im
from over travelling.

Not e:

1. Using the inertia recognition function, in or
rati o, the followingg:conditions should be me
-Actual mot or speed is greater than 300rpm, not t
recommended within 1000RPM.

-The motor acceleration setting is greater than 2
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-Mot or acceleration is greater than 2t0&d0Or pm/ s, an

than 300rpm and the time duration is greater tha
section;

-The | oad inertia ratio is within 20 times.

2. If the actual |l oad inertia ratio is very Il arg
mot or actinmn aredcdharn he maxi mum speed and acceler
motor, at this time, it can i nicdreenatsief yt hteh es pieneedr tli
vi bration occurs during the identification proce

stopipmmdedi ately and the gain should be reduced.

6. 2AuXxi |l i ary function to determine 1in
Auxiliary Function Operation
Inertia
A F G Lmealsuring G- = = = | Initialization
s Press N (" to start inertia
Press N S\ to enter measuring. SrUonwill be
displayed .
Sruon Error

A A
Error might occur if

N Gh is pressed when
driver is enabled

Y e

WhenSrUon is
cw ¢ ‘CCW displayed

P 400||n400| Feepr b

moving in both

v v direction . Result
can be obtained
G 2 0 0 once completed.

G XXX~ xxx = inertia value

Steps:
laSet the tr iR0.60rduvialvied osde ttbyss htoard dinar ge, pl ease
arourdod r./ mi n
22EntleR_Glor auxilibngrfuactabho determination i
3aPress S oncis- éwi lelntbeer .di spl ayed on the front
4aPredsonce t ofd iUsoml avy
5aPre#sor¥once to start to calculate the inerti
6a Af ttehre cal cul atxixawn |ils bcko dexsxpsa tehce avrad ue of i n
calcul ated.
7aWrite the corredPPpdodi nl eabeerehto to for par
servo driver.
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6. Mut o gain adjust ment

Thi s function willmeaeakrasiucal rpepmadpetritmee s and set
accordance to mechanical stiffness. Can be wused
Conditionst o i mpl ement
ControllPl ease P®@0O02r ftoor detail ed expl ang
mo d e is different for each control mo

nServo driver needs to be enabl e

Set up input signals such as de
Ot her command input; Torque | imit anad

enabl e motor to move normally wi
Under certain conditions, external factors might
| f the <conditions as l'i sted exi st or unf avorahb

adjustment function.

Af fecting conditions
. Inlf inertia is less than 3 times
Load ir . . .
nChanges in |l oad inertia
Load nVery | ow mechanical stiffness
nlf gear backliasglari prapeony
nVel ocity3Dedsmiinham continuously
NActdeceleration to AR2000r/ min wi
) NActdecel eration torque | ower th
Mot i on
Vel ocity < -LAdécémenataocn to 200
| onger than 50ms

Tonabl e automatic gain adjustment:

1. Di sable the servo driver.

2. SeP00O02 = 0O0x01/0x11 or POXO2/ 0x12. Then, set
3. Servo enabl ed. Run motion as nor mal to start
Rel ated parameters will be automatically set.

4. Il ncrease motor resporrrdi008nePsehgei ocberelisi hgt
any vibratiowrO®WeéBote maktiwmwgl ue.

5. Save the parameters.
Pl ease take note:

-Pl ease stop the motor befROOD2modcil fyy itmdk easn ye fd aercd
saving modified parameter values into EEPROM and
-After enabling the servo drivePr0008r tmlee hfaini stalt

noi se or vibration might occur for tPOOOBrst run
to | ower value.
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Parameters that change in accordance to real tim
The Servo Drive provides two automatic gain adju
yStandard mode (P0OO0O.02=0x_ _1): The basic mode,
not wuse gmg.n TBhvd tsxthd ndatridmenoadwet d matriealgain adj ust
based ondBOBGi 68 Sti foivhesbh 8Septhateg the following
setting parameters.
No.|ParameilLabel Remar ks
1 PO1.00|1position |l oop gai|When st
2 POl.01|15vel ocity | oop gail|settingvali
3 PO1.02|1°vel ocity integral|parameters
4 PO1.03|1svel ocity detectiolupdated t
5 PO1.04 |15t orque filter stiffness
N o Par amgLabel Par amegRemar ks
r
1 PO1. 1(Vel ocity feed30®. TYParameter
constant not c h
2 POl1l.11Velocity feedf|{0O.50msaccording
constant stiffness
3 PO1. 14Torque feedfor|O
4 PO1. 13Torque feedfor|O
constant
yPositioning mode (P0OO0O.02 = 0x2): A mode that pl
use on a screw drive with I ow friction, can be u
gain of the second gain parameter sthaol dhbe abou
first gain parameter.
The positioni-nigmenoaet omatrieal gain adjustment i s b
Machine stidbdmestsheseftdlilngwi ng basic gain setting
No.|ParameilLabel Remar ks
1 P0O.100O Isposition | oop
2 P0O0.101 Isvel ocity |l oop
3 P0.102 1t velocity i n
constant _
4 P0O.10 3 Isvel ocity deteWhe_n stiffness
- val i d, par amet
5 P0.104 1t orque filter
- - updated to mat
6 P0.105 2"dpbosition |l oop
- val ue
7 P0.106 2"dvyel ocity |l oop
8 P0.107 2"d velocity i n
constant
9 P0.108 2"dvel ocity dete
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|10 |P0109 |2t orque filter |

I f auto gain adjustment is vdl ibdk, mame add rya meotdd rfs
Only ®RBABM2 = 0x00 or O0Ox10, can the gain related |
manual |l y.
Gain related par@mehangetWwiat hdblhe real time gain

No/ParanLabel Val ue

ter

0 PO1l. (Second velocity |l oop in1000ms

1 PO1l. Vel ocity feedforward ga|/30%

2 PO1l. Vel ocity feedforward fi|0O. 50ms

3 PO1l. ]Torque feedforward gain|0

4 PO1. 1]Tor ueeedf orward filter tO0

5 PO1l. ]Position control gain s|10

6 PO1. ]Position control switch/50

7 PO1. ]Position control switch 33

8 PO1. ]Position gain switching|/33ms

yStandard modieer+ ilaarfggee @ 0ad®d@uU}lt ment (P
I n addition to the existing staddered frandcced,i otnh e al

been added so that inertia ratio setting is not

foll owing basi c gaeirs @ettiupgdapeadandlaohidneg to

Stiffneds Setting

No.|ParameilLabel Remar ks

1 PO1.00|1sposition |l oop gai|When st

2 PO1.01|1svel ocity | oop gaij|setting [

3 PO1l.02|1vel ocity integral|parameters

4 PO1.03|1vel ocity detectiolupdated t

5 PO1.04 |15t orque filter stiffness

No.|ParamgLabel Par amegRemar ks

r

1 PO1l. 1(Velocity feed30®. TYPar ameter
constant not c h

2 PO1. 11Vel ocity feedf|{0O.50msjlaccording
constant stiffness

3 PO1. 14Torque feedfor|oO

4 PO1. 13Torque feedfor|O
constant

YyPositioning mode + |l arge inertia free adjustmen:

Based on the origthall atgedandrrmied dadjcustome rhtas ¢
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added. The inertia ratio parameter can be set a
adjustment .

Before setting the stiffness, it i's not necessalt
basi csagtattinng parameters ar e uWidgaitdeidtda ceotrtdiinngg t o
No.|ParameilLabel Remar ks
1 PO1.00|1sposition | oop
2 PO1.01|1vel ocity |l oop
3 PO1.02 |1t velocity i n
constant
4 PO1.03|1svel ocity detelWhen stiffness
5 PO1.04 |15t orque filter|valid, par amet
6 PO1.05|2"%osition | oopjlupdated to mat
7 PO1.06|2"%el ocity | oop/val ue
8 PO1.07(|2"¢ vel ocity in
constant

PO1.08|2"% el ocity dete
10 |PO01.09|2"% orque filter
No |ParanfnLabel Val ue

ter
0 PO1. (Second velocity |l oop in1000ms
1 PO1. l1Velocity feedforward ga|30%
2 POl1. Vel ocity feedforward fi|0O. 50ms
3 PO1l. ]Torque feedforward gain|0
4 PO1. ]Torque feedforward filt]|O0
5 PO1l. ]Position control gain s|10
6 PO1l. ]Position control switch|50
7 PO1l. ]Position control switch|33
8 PO1. ]Positisewigahhng ti me 33 ms
Load calibration type
Used to select the type of |l oad, according to t
characteristics of the mechanical structure
OxO0®t:i ff body
This mode is selected when thgidoag msdasmiagi dl be
The gain strategy gives priority to ensuring thi
structuresoamecdipdedti ghon speed reducer, screw,
other structures.
Ox0large inertia
Sel ehdts tmode when the | oad inertia is | arge (mor.
into account the smoothness and responsiveness of
it is recommended to set the rigidity |l evel not
OXO0OZFlwexible
Sete this mode when the | oad is a flexible struc
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the exact inertia ratio needs to be set for this

smooth operation. Typical structures are | ong be
Label Real time Auto G Mode
P® O Range Ox0~0xFFF Defayg 0x00f Uni't o]
Acti va | mmedi at e I nde| 200 2
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Dat ¢Categ Setti Application
bit
Used tmoptsetn setting mode, which c§g
motion characteristics or setting r
to select mode 1 with good generali
mode 2 when rapid ponoidtei dniamgl imo dree
the requirements, please ch
P00O03 invalid. Gain value mi
0: Manu .
) accordingly.
Mo t i P0003 valid. Quick gain adj
0x00 sett o | . 9a )
chandeiomW®3 sti f fGaeisns svwailtuceh.i n
mode| 1: Stan| . . .
in this mode, suitable for
stability.
P0O0O0O3 valid. Quick gain ad]j
chandgiomW®3 stiffness value.
2: Posit applications requiring quic
for |l oad mounted vertical t
for the POGWE7 using
Used to select t e cloaodad ntgyhpe,t | ahhal(
mechanical structure.
This mode prioritizes systen
0: Ri{(when there is a relatively r
: q struct Typical application ihtghd
oa L
precision gearbox, | ead
O0x0_| type - - - :
sett For applications with higher
1: Hig gain settings take into acc
inert|{responsiveness. Not recommen
for |lhaagd i nerti a.
This mode prioritizes syste
2: Flethereislowrigidity struc
struct applications included b
0x_0Q Reserved
Set up the mode of the real time aut
The setting typlkkexadbdbdinmal ont asdard, as
Setting type ‘ Application t
0X000 Rigid structur
0X001 Rigid structur e
0X002 Rigid structure
0X010 High inertia 4
0X011 High inertia +
0X012 Hi gh i+n eProtsiia i o
0X020 Fl exi ble struct
0X021 Fl exible struct
0X022 Fl exi ble structy
Real time aut o |
Label Mo d e
P0.00 3 adjusting
Range |50 ~ 81 Defayg70 Uni t s}
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-Activalmmediate ‘Inde‘2003
Val i d P@lbes = 1, 2
Low —» Mechanical stiffness -¢——— High
Low ——» Servo gain <+—High
s1s8oF F F I FFFIFIFFLF 706968 I FFF I FF 5150

Low ——»

Responsiveness -¢———— High

T Lower values ensure better system responsiV
vi bration might occur, please set dad¢agr Gainlyg
to the stiffness settings.
T WheROO02 = 0x010, please set stiffness | eve
Basic gain parameter setting table ( sti
15t gain 2d gain
Pr1.00 Pr1.01 Pr1.02 Pr1.04 Pr1.05 | Prl.06 Pr1.07 Pr1.09
7 " . . - . Velocity
(0] Position | Velocity | Velocity loop Position | Velocity .
§ ; . Torque loop integral | Torque
i= loop loop integral time ) loop loop _ ;
9] . . filter . : time filter
gain gain constant gain gain
(0.01ms) constant (0.01ms)
(0.1/s) (Hz) ~ 0.1lms” (0.1/s) (Hz) ~ .
0.1ms
81 20 15 3700 1500 25 15 10000 1500
8 0 25 20 2800 1100 30 20 10000 1100
79 30 25 2200 900 40 25 10000 900
7 8 40 30 1900 800 45 30 10000 800
77 45 35 1600 600 55 35 10000 600
7 6 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
7 3 115 90 600 300 140 90 10000 300
7 2 140 110 500 200 175 110 10000 200
71 175 140 400 200 220 140 10000 200
70 320 180 310 126 380 180 10000 126
6 9 390 220 250 103 460 220 10000 103
6 8 480 270 210 84 570 270 10000 84
6 71 630 350 160 65 730 350 10000 65
6 6 720 400 140 57 840 400 10000 57
6 5 900 500 120 45 1050 500 10000 45
6 4 1080 600 110 38 1260 600 10000 38
6 3] 1350 750 90 30 1570 750 10000 30
6 2| 1620 900 80 25 1880 900 10000 25
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6 1] 2060 1150 70 20 2410 1150 10000 20
6 0 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
5 7| 4490 2500 40 9 5240 2500 10000 9
5 6| 5000 2800 35 8 5900 2800 10000 8
5 5 5600 3100 30 7 6500 3100 10000 7
5 4 6100 3400 30 7 7100 3400 10000 7
5 3 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
5 0 9000 5000 20 5 10500 | 5000 10000 5
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6. Manual gain adjust ment

Due to |limitation of | oaaddj ucsotnnieintti omisg,h ta untootmaatcihci €
expected performance. Control can be i mproved th
The servo system is made up of 3 control |1 oops.
velocity |l oop, current |l oop as shown in the diag
o Velocity «| Torque
7| feedforward ™| feedforward
Command Command N Position + + Velocit +
input iq filter TQ} control }CT)—'} comroly A Sg:]rni;t »| Motor
foecback St 4
A v
— fzgz:fggk: Encoder
l nner control |l oop demands higher responsiveness
pl ease tune in accordance to this principle. Cur
responsiveness demand withouts tdomieng.ndWhemogaitno
control mod e, in order to keep the system stabil
be increased at the same time to make sure the r
| ower than velocity | oop.

Steps to tuninge(PBasitlyi conamadl )

For servo gain, if any one of the parameters is
parameters accordingly. Make sure to the change
bel ow.

1) Increase responsiveness

a) Reduce torque icmemand filter t
b) I ncrease velocity |l oop gain
c) Decrease velocity | oop integral ti me
d Increase position | oop gain
2) Decrease responsiveness, prevent vibration and
a) Reduce position | oop gain
b) Increase velocity |l oop integral ti me
c) Reduce velocity | oop gain
d I ncreasqgque filter ti me
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Label I°position | oop Mo de

ZNONEON) Range 0~30000 Def au 320 Unit|0. 1/ s
Activdgl mmedi at e I nde|2100h
Increase Value

P01.00 — — — position command

. Actual speed
Increase Value

P01.01
Parameter function: Determines the maxi mum
positionf dlolopwcamd change. Maxi mum frequen
Adjust ment met hod:
When the inertia ratio is set correctly, a

parameter to speed up the pesetaberdngr tdme
appropriately.

Under the condition of ensuring that the m
noi se, increase the position | oop gain to
positioning timseivEBowpwesetj oaxteop gain may

vi bration or positioning overshoot.

11 ntegral Time C
Label Mo d e
Vel ocity Loop
Range 1~10000 Defay310 Uni t| 0. 1ms

Activgl mmedi at e I nde/2102h
Decreasevalue —— Actualspeed
P01.02 — — — command speed
Paramketuprcti on: Elimination of speed | oop d
Adjustment met hod: I't is recommended to ta
relationship:
Vel ocity |l oop integration time constant (m

Reducing theotethisgpaabmeter can strength
up the positioning ti me, but the setting v
vi bration, and the setting value is too | a
neverzebeed.

Under the condition that the mechanical sy
reducing the speed |l oop integration time c
reduce the steady state error. hlefr et hes laoad
factor in the mechanical system, the speed
to reduce the function of the integral, ot

resonance.
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Label

I*Torque Filter T|Mode

ERUNNON Range

Torque

0~2500 Defayl26 Uni t| 0. 01n
Actival mmedi at e Il nde|2104h
Actual speed
IncreaseValue  — — —speedcommand
P01.04

Parameter funct ifornequEdncny nnacies eh,i gshuppr ess

Adjust ment method:

The smaller the setting vastpensisyvyenhédesbean
it is |Ilimited by mechanical conditions; th
frequency resonance can be suppressed, but

response bandwi dt h baen dr epcdhuacseed ,marregsi unl ttiong i
I't shoul d be enosfufr efdr eghuaetn ctyh eo fc utthe t or que
highest following frequency of the speed I
100000I0RPARGMAD. 011 4

For example, withPAlvelociity¥8000@. JaHn) , t

this condition.

filter time con®32210t 04dms)l dssathefd

NI Range

Label I°position | oop Mo de
0~30000 Def au[ 320 Unit|0. 1/ s
Actival mmedi at e I nde/2100h

Wi thin

P01.01
Function of the parameter: Determines the
the speed |l oop can follow. When the inerti
frequency that the speed | oop can follow =

Adj ustmetnhod:

positioning time and bring better speed st
parameter setting;

I f mechanical vibratioh oesonsanceseupbeems

— — — speed command
Actual speed

Increase value

the range of no noise and no vibrat

Cauti on:

a .

When vibrat

ion occurs by increasing the
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suppressed by
b. Setti
C . Vi brati
decreasi

ng the val

adjusting the
ue too
on suppression at
ng PO1. 04;

P0O1.04 torque filter
| ar gecuwirlelntr esowlpt; i n re
stopping is requirec

d. I f the motor stops with excessive vibration,
e. However, because the reusptonlse mdch hleartgoerrqguteh
response of the speed | oop, the torque command f
wi || cause the control system to become unstabl e
6.5 Gain switching

Gain switching function can bé&®ntyiggerddundeer na

position
1. Swi tch
2. Switch

ti me
3. Switch
foll owi

or velocity control mode. Foll owing eff
to | ower gain when motor stops to suppr e
to higher gain when motor is moving at
to higher gain when motor is moving at
ng behavior.

Di agram bel ow

Motion

Status

Gain

15%g a i Pn0.1(0R0.10 4)

manu al

i s inval

Command |
velocity

Stop
(Servo enabled)

Low Gain
1st Gain

shows gain

switching when

Time

I
I
Driver ! Stop
| (Servo enabled)
I

under

n&dgnadi Pn2 .1(0F0.10 9 )
positioning
standard

High gain
2nd gain

I
! | Low Gain
| 1st Gain

FO1. 19 settime _>J —

switcbhbahgzednt beoungh
FS0ndi 1t5¢. h iGag nc osnwd ittciho m
mod e .

mode .
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P00. 02 —~ Standard mode
Set P0O0. 02
FO0. 02 — Manual
Positioning mode
Gain
switching
FO1. 15=0 FO1. 15=1
Set POL 15
lFOl.15=3/5/6/9/10
Set
FOL 17~FOL 19
A\ 4
1st gain < —> 2nd gain
Switch gain accordingly
g End )}
Rel ated parameters on gain switching
No.lPar ameLabel Remar ks
o In positi oRO.2Db5at58 o
Posi tcioonmnt r ol| -
1 P0O.115 . . 6a 9a 1 @
switching m . «
I n velocithkO.Llo5Ha D
2 PO117 Position c(Pl easP0.5eR0OL 18
switching
Position |P0.11 70118, driR@X1
3 P0O.118 . )
hysteresis PO0.118
4 P0119 |Position g
switching
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Position control
Label Mo d e
mode
P0.11 &
Range 0~11 Def ayO Uni t| -
Actival mmedi at e Il nde|2115h

Gain switching condition

0 Igain|Fixed orf'ga#i0@le¢malos)
fixed
1 2"dgain|Fixed ormMiwsmMmhyoRED.109)
fixed
2 Reser v|-
When gain 1 is currently in effect
command is greahestehani ) ev®] , +it
When gain 2 is currently in effect
of the torque commahgsterkssesi)i hdad
the delay time period, return to g
Hysteresis
3 Hi gh g Acceleraiion  Constant Deceleration
torque Level speed . .
Set — .. .
Torque :l ::l
slegl
1st ~ 2nd™ 1st
4 Reser y Reserved
Valid for position and velocity co
Switchigaion2when set velocity comma
(level + hysteresis)[r/ min]
Swi t chgaion lwhen set velocity comma
(I etviedt eresis)[r/ min]
5 Hi gh s
vel oci
Set o
Velocity j:l o
st .| 2nd 7 1st
Valid for position control
Swi tchigaion2when pobsobhiabsdeuta val
+ hysteresis)[pul se]
Swi t chgaion lwhen position deviation
(1l elvedt eresis)[pul se]
The unit of 1l evel and hysteresis [
position control
Large
6 posi ti
devi at
Set
Velocity
LeveIHysti
Position >
Deviation
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Valid for position control
Switchigaion2if posiiDi on command
Swi t chgaiofi lpositi oe mao msarFrdudg hout t
of delay ti me.
Pendin
7 posi ti | |
comman | |
Position
Command _ _
st | 2nd ™ 1t
Valid for position control
Switchigaion2if position command i s
Swi t chgaion 1i f posirteiman ncomm&mield @h
duration of delay ti me.
o |Not vy | |
posi ti | |
Position
Command N R
st | 2nd ™ 1st
Valid for position control
Switchigaion2when actual velocity ab
hysteresis)[r/ min]
Swi t chgaion lwhen actual velocity abg
throughout the durat i ehny sotfe rdeesliasy) [tr
Hi gh
9 actual S -
: Level HystereSI_s_|
vel oci \ s
Velocity |
Feedback s
1st [ 2nd
Valid for position control
Swit @higaion if posiiDi on command
Switchgaion 1i f positional command =
del ay time and absolute value of a
-hysteresis) (r/ min)
Posi ti | )
10 | comman SWISC':; Wh?nlfk')l?tg
tactua Position conditions fulfille
vel oci Command
Velocity
Feedback
1st 2nd LT
For position cPoOMtlbeEI3, o de 9, 46t
For velocity ®rPoOMtdbseB, Blo8e, set

** Alcevwaendy st ebtaesi sn corr POAdddd®oséetion control

P0.118

Hysteresis at position control switching.
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Label |[Positiogaconswot dMode
NN Range [0~20000 Def auy50 Uni t|As se
Actival mmedi at e I nde/2117h
Set threshold value for gain switching to
Unit is mode dependent .
Switching condition Unit
Position Encoder pulse count
Velocity RPM
Torque %
Please bystevebki s
Label |Hysteresis at positi|Mode
Def a| 3
Range [0~20000 Uni t|lAs PO
t 3
Actival mmedi at e I nde/2118h
To eliminate the instability of gailnf slweivtec
hysteresis, drive will set internally hyst
Label |Position gain sw|Mode
PO1 Range [0~10000 Def auy33 Uni t{0. 1ms
Actival mmedi at e I nde/2119h
During posi tieomdgzannrdi ffefehce is too | ar
vi bration due to rapid changes in position
For example: -4s2nd PORQD.0Q5)
2"gain
Switching
. ~ duration(ms)
/ PAL19
1% gain
Result of
switching ¢
. Direction "~

switching
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6. 6 Feedforward gain
I n position control, the speed control command r
the internal position command, and the speed fee
speed command calcul ategobytcompdriedd aictk, wiwthth cthh
the position deviation and i mproves the responsi
control al one.
I n addition, the response of the speed control s
torque command regentefirbmrtthkesmeedmcontr ol com
adding the torque feedforward calculated from th
the speed feedback.
Servo drives use two types of feedforward functi
feedforward.
Vel ocitwarfréeddowrbe applied to the position contr
feedf orward function i mproves the velocity c¢omma
deviation at fixed speeds.
I n position control mode, torque fgaedf or ward can
command response and reduce the position deviati
decel eration;
Speed control mo d e, using torque feedforward, ca
response and reduce the speed deviation at fixed
6. 6Vell ocity feedforward
Vel ocity feedforward can be used in position cont
it can increase velocity responsiveness, reduce
vel ocity.

Label Vel ocity feed fqMode

Range 0~1000 Defau 300 Unit|0. 10%

Actival mmedi at e I nde|2110h

Used for decreasing following error caused

cause overshoot or increase in noise if se

Vel ocity feetdi md
Label Mo d e
constant
P01

Range 0~6400 Def au 50 Unit|0. 01mg

Actival mmedi at e Il nde|2111h

Set velocity feed forward | ow pass filter

feed forward command. @fotmewa nuws evd tviah d o wp o ®is

electronic gear ration to smoothen velocit

Position deviation under constant velocity

gain. Please to refer to the equation belo

Set FFEDEM}'[UEH] 100 — Velocity feed foward gain[%)

Position deviation[Uint]=

Position loop gain[H=] * 100
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6. 6.2 Velocity feedforward applicati

SeP0.111 to around 50PQ.0D1® mMsr)gmth etno tlhuingeger val ues
velocity feedforward achieves better performance
deviation in a motion will decrease as the veloc

. L. Velocity feedforward
A Position deviation gain

Motor velocity

* ~
Command

Velocity

50[%] - “+

Steps to tuning:

1. Incr 840 to i pomesaveness but velocity oversho
durinfgdacel eration.

2. By r edRulclilnig velocity feedforward would be more
P0O110 RMIdl1 need to be tuned to a balance.

3. I'f mechanical noi se existisonsdep| ea@6.&lali nevoe &$ @
or use position command filter (1 time del ay/

6. 6.3 Torque feedforward

Position contr ol mod e :

Torque feedforward can increase the responsivene:
position devi ataint-hdhewcel agatbaon.

Vel ocity control mo d e :

Torque feedforward can increase the responsivene:

velocity deviation during constant velocity.
Label Torque feed forwiMode [NV REeSNNeN

Range 0~1000 DefayO Uni t|0. 1%

Actival mmedi at e Il nde|l2112h

Before using torque feed for war0d4.plByasecs
torque feed forward gain, position deviati
reduced toUrndesei d®ald.condition and trapez
of the whole motion can be reduced to clos

exist, hence position deviation can never

Torque feed tfiomews:
Label YNl PP PV HM CSP CsSV
constant

Range 0~6400 Defayo Uni t|0. 01m

Actival mmedi at e Il nde|2113h
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Low pass filter to eliminate abnor mal or h
Usually used when encoder has | ower resolu

Noi se reduces if torque feed forward filte

wiilhcrease at acceleration varied points.

6. 6T.od que feedforward application

SeRP0.113 to around 50PQ.01®msr)gmth etno thuinggger val ues
feedforward achieves better -/pkadelraraamtciea n ,Untdlrea o

deviation in a motionitwylfleadedfcorward agaitmei vel e@a:
Motor velocity
“ Velocity feedforward gain = 100% constant
Position \
deviation ‘.::_‘_ _________________
. Command "' Torque feedforward ‘:‘,
Ty locity o gain "',
',' -+ O [%} \‘
- 50 (%]
'-',' “. Time
%
100 [%]

Steps to tuning:

2. Il ncr@@842 to increase responsiveness but vel oc
durinfgdacel eration.

3. By redRulclilBg torque feedf cerfviaercd iwcu lad db evimcer ever
P0112 RN 3 need to be tuned to a balance and r
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6.7 Model following control
Model following control is a type of closed | oop
constructed and acts as a reference for actual m
foll owing control can be treat &Reefaereanoderdtr ol mo
can be used to improve command responsiveness an
increase responsiveness of the dy satfedne ctto vearcds n
ot her .
Model following control can be used in position
to commands, reduce positioning time and foll owi
in position control mode.

Velocity »| Torque

Position
Command > filter >

Position

MFC

To adj ust

1. Au
Se
PO
Ve

2. Ma
Pl

A 4

feedforward

Position
loop gain

Position

feedforward

Velocity \\ Velocity
feedback loop integral

y time
constant

Current

loop
control

Current
feedback

A

Motor

\ 4

A

feedback

mome | cd ot 1 @Ilw

S

Encoder

adjusted

a |

tomatic adjustment
t model fol |l P@OONOg =b aln dfwoirdtahut o maPt0i0O®@ Oadj ust men
101, model following bandwidth i
|l ocity | oop gain.
nual adjust ment
ease used manual adjustment if
A Automatic adjustment is

A Responsiveness
adjust ment .

not satisfactory.
needs further

i mprovement i

A There is a need to set servo gain or
manual |l y.
Steps t ol ynaamdijad st
St e Content
1 Set up vibration suppression.
2 Set up the right inertia ratio.
3 Manually adjust gain.
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4 Il ncr 89@0 provided that there is no
POOOOPO® 0ils recommended.
Model following bandwidth determines the respons
the value set wildl increase responsiveness and r
be prevented if it is set at a | ower value but r
foll owing banidwhaeattho s hloaurrgden f or mechanical struct
excessive position deviation alarm might occur u
Rel ated Parameters
Label Mod-€bl | owing ban|Mode
AN Range |[0~5000 Defayl Uni t|0. 1Hz
Activagl mmedi at e I ndef2000h

Mod-€&bl |l owi ng

|l oop to improve
The effect is
tuning.

t he
obvious

responsiveness to

emegaeitd mil d al

bandwi dt hf obhl swi kgowanasomo@d®FC) , i

commands,

i st il fofwn easnsgd. mésde

Val uiDescription

0 Di sable the function.
1 Enabl e the function to set bandwidth
applications. PO0OO0O.00=P01.01

2 Reserved

3-9 I nvalid
POO. 00>9f oMobodwing bandwi dth value set by POO. (
10<P00.00<5000: Specifies the bandwidth.
*Recommended settings for belt application: 3
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68Friction compensation function

This function ischangempenshboadnt ®&oreduce the ef
motion. The compensation value is directional

As a function to reduce the effect of friction o

compensation function operates under the foll owi
yThe smuwto be enabl ed.
yThe motor must be in normal rotation and withou
yConditions other than the control parameters ar
counting zero command input prohibition, torque
A
Velocity
command

/ \ Ps6.08

v [ V1 ‘.
/ \

]
I L.
: / Time
| PA6. 09
' |
' |
' |
' |
I Velocity |
| command
Motor off Motor on Motor off
Vertically | oaded axis: A constant eccentric | oal

adj usdt0ieAg, positioning deviation due to differen
reduced.

Beddti ven axis: Due to |l arge rragueal Posidt iwonihn g ytni
del ay and deviation cam0o60e8 RNEUT.ed by adjusting

Rel ated Plarameters

Label |[Torque command a(Mode
LOGK Range | -100~100 Defayo0 Uni t| %

Activgl mmedi at e I nde|2607h
To set torque forward feed additional wvalu
Applicable for | oaded vertical axis, compe
Application: When | oad move along vertical
stop the |l oad atwitthltmoptot i endlarepobwmt not
torque value from d04, use that value as t
val ue)
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compensation val

Range -100~100 DefayO Uni t| %
Actival mmedi at e I nde/2608h
Label Negati ve dlrectl‘MOde
compensation val
P0.60 )
Range -100~100 DefayO Uni t| %
Actival mmedi at e I nde/2609h

Sets the value of the feedforward torque s
Designed to reduce the influence of frictid
di fferent positive and negative compensati g

negative directions of operation.

Exampl e of wuse: Whlen st haet nao tcoorn sstpaent speed,
out put torque, the value of d04 is recordedg
recorded as T2 for negative (|T1_T2|ation, t hen

5

of Tfses vakue of PO0O6.08 and P‘06.09.
Note: Positive and negative compensation di

positive direction torque compensation val(

direction friction tcotnop ennesgaattiiovne v(aP Oube. 0i8s =s €
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6.Mar ameter s

Under different

adj ust ment

control mod e,

under

inertia oreABtuo i @i nnda djaun udaahie n

parameters
adjoust ment s

di f f

adjustm

6. 9P0lsi tion control mo d e

Set -lnpedtiP®00A4Atabter inertia determination.
No.|ParameilLabel

1 P0.100O0 Isposition | oop gain

2 P0.101 Isvel ocity |l oop gain

3 P0.102 Isvel ocity integral time const
4 P0.103 Isvel ocity detection filter

5 P0.10 4 It orque filter time constant
6 P0.105 2"dposition |l oop gain

7 P0.106 2"dyel ocity |l oop gain

8 P0.107 2"dvyel ocity integral time cons/f
9 P0.10 8 2"dvel ocity detection filter
10 |P0.109 24t orque filter time constant
11 PO.110 Vel ocity feedforward gain con
12 PO111 Vel ocity feedforward filter t
13 P0O112 Torque feedforward gain

14 P0O113 Torque feedforward filter tim
15 P0O.115 Position ccamnttrcdli nggaimo d e

16 PO117 Position control switching | e
17 P0.118 Position control switching hy
18 PO119 Position gain switching ti me
Isanddain initial values are obtained by automat
No.|ParameilLabel

1 P0O.100O0 1position |l oop gain

2 PO.101 1vel ocity |l oop gain

3 P0.102 1vel ocity integral time const
4 P0.103 Isvel ocity detection filter

5 P0.10 4 1t orque filter time constant
6 P0.105 2"dpbosition |l oop gain

7 P0.106 2"dvel ocity |l oop gain

8 P0.107 2dvel ocity integral time consi/f
9 P0.108 2"dvel ocity detection filter
10 |[PO109 2% orque filter time constant
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Manually adjusted gain parameters

No.|ParameilLabel

1 P0.100O Isposition | oop gain

2 P0O.101 1svel ocity |l oop gain

3 P0.102 Isvel ocity integral time const

4 P0.10 4 1t orque filter time constant

5 PO.110 Vel ocity feedforward gain con

6 PO111 Vel ocity feedforward filter t

6. 9ved ocity contr ol mo d e

Vel ocity control mode parameters adjustment is p

Except for poB0.10OomaMdbBEP galoaci ty HOelddDf)or ward ga

6. 9To¥y que contr ol mo d e

Parameters adjustment for tidreqwetdarter alntmo e cloan

1. When actual velocity reaches velocity |imit, a
mode . Motor will switch from torque control to

2. When actual velrcecaicthy vded,eosHEixtcye plti rhiotr yetsi ti on | ¢
velocity |l oop gain and feedforward gain, param
control mode .

I f there is no velocity |imit and control is thr

torqgue and notch fitodtemaxsevavetboandyi hecméase Vel
as high as possible.
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6. S&fety Functions

External brake deacti veatFiFon out put signa

Pl ease P@frlr ttaw set up the 1 /0O output function p

ti mcagditions are fulfilled, the set | /O output
Label |[Motor -pbfvedel ay {Mode
Range 0~3000 Defauyl00 Uni t|1ms
Activagl mmedi at e Il nde|2437h

To set delay time for hol di npg woerrakoef ft o obepr

sliding.
Del a time for hj|
Label y Mo d e
rel ease
P043 § .
Range 0~3000 DefayO Uni t{1ms
Actival mmedi at e Il nde|2438h
To set delay time for holding brake to be
current position and input command i s mask
before motor is set in motion.
ON
SRV_ON _OFF] orf
: Brake released
: (BRK_ON)
Brake ; 5 *4
BRK_OFF __ON [« : —
: ' : on ' :
off
Motor Power : : -
Srie— Released : S
Actual holding  graked : g : Braked
brake status : : : i
Motor Lo
Velocity —

* 1 Del ay POi4®h® set in

* 2 Del ay time from the moment BRK_OFF si
brake is released or BRK_ON signal is gi
activated. I't is dependent on the holding
* 3 Decel eration tiome ios dét enmmiome d pleye d
P0439, whichever comes first. BRK_OFF gi v

*4P.0437 set time value.

Del ay time from the moment SRV_ON is givVvs
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BRK_ON, is |l ess than 500ms.
Label |Hol di ngachiriavkaet i on| Mode
Range 30~3000 Def auy30 Uni t|RPM
Activagl mmedi at e Il nde|2439h
To set the activation speed for which hol di
When ®RW signal is given, motor decelerate
is not yet reached, BRK_OFF is given.
BRK_OFF signal is determined by PO06.14 or i
comes first.
Application:
1. Adffitsearbl i ng axis, PO0O6.14 has been reached
BRK_OFF signal gi ven.
2. After disabling axis, PO06.14 has not beg¢g
BRK_OFF signal gi ven.
6. 1&mérgency stop function
Emer genciys suoepd when an alarm occurs or a servo
when servo driver is enabl ed.
Met hod 1P0.4643 tup enable the function
Label |Emergency stop f|Mode
AUV Range 0~1 DefauO Uni t| -
Activagl mmedi at e I ndel2443h
0 Emergency stop is valid, servo driver wi
' Emergency stop is invalid, servo driver
Label |[Driver prohibiti|{Mode
ORI Range 0~2 DefauoO Uni t| -
Activagl mmedi at e I ndel2504h
To set driver prohibition input (POT/ NOT):
0 P O TA Positive direction drive prohibited
N O TA Negative direction drive prohibited
1 POT and NOT invalid
2 Angingle sided input from POT or
I'n homing mode, POT/ NOT invali dd4 pdHietaG=l set
Met hod 2: Using 605Ah object dictionary through
Label | Servo br aksientgt itnog Mode
Range 0~500 Defayo Uni t| %
Activgl mmedi at e I nde|2511h
To set torque | imit for servo braking mode
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6 .

6 .

Me
re
fr
hi
To
1.

IP0511 = 0, wuse torque | imit as under norm

Bet ween max. t®0§ULE, 68FRuahdt osmal! éi mval we

Vibration Suppression

l1Methani cal resonance suppression

chanical system has certain resonance frequencies
sonance might occur at around mechanical resonant
om increasing. I n such situation, nostetch filter ca
gher gains or | ower vibration.

suppress mechanical resonance:

Torque command filter time constant

Set filter time constant to reduce gain at aro
Torque command filteHZblosk/ked frequencies

[ 2IP0.104(0. 01ms)]I 0.00001

Notch filter

Notch filter suppress mechanical resonance by

When notch filter is correctly set, resonance
be increased.

Mechanical Rescnance

Resonance

Fain

Antirescnance

Notch filter Frequency

Gain

Notch

Frequency

The servo dri vdr alpass Fagcrhowps hof3 parameters, n

width | evel and depth | evel. The first and se

parameters are set manually by the wuser; t he

manually or configurped PO. 80=hdapti2y)e tarta whi

parameters can be set automatically by the dri
Not e:

1. Whedr ¢pe@ scy he default value of 4000Hz, t
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2. I f resonance occurs and a trapper is need:¢
If the Adaptive Trap is not effective, then tr

A Notch filter bandwidth
The notch width | evel is used to indicate
notch cent r(effHLr)eq uelncy :
fT trap centre frequesemawn,cei .fa.egmenttani cal |

fHL trap width, indicating the frequency b
attenualdBnrelfati ve to the trap centre frec
Generally, the default wvalwue of 2 can be Kk

A Notch fi'lter depth
The ratio between ierpuftr eqque maupt.put of cent

When depth = 0, center frequency output is t
Hence when notch filter depth is set at | owe
better at suppressing mechanical resonance b
instability.

Width

| t—

r 3
Depth
v

Frequency

Notch frequency properties

— Depth0, width4
5 == ="' Depth50, width4

0 - Depth0, width8
-3[dB] | T~ TR P

£3-10 :
= rd
&S '\\ !
-15 W4
\
-20

i
i
Ml
=25 ‘\\lg:
-30
10 100 1000

Frequency [Hz]

I f the dAmeplutmwdy curve from mechanicl slpowperti
any obvious peak but vibration did occur, it mig
may be that servo gain has reacheHeppsesseadtbyTh
using notch filterndobhbyqghbhey cedwmandgfgbaterati me.

To use notch filter

Adaptive filter use steps:
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1) Set P02.00 ( Adaptive Filter Mode Setting ) t

(2) During servbiopesatiofh,tthp filter parameter
is automatically wupdated, and if P0O2.00 is set
after the update and the adaptive filter will st
(3) I'f the resonance i g®rsuppeéssetjvehel &adaphewer
use the manual trap filter and set the filter fr
the vibration cannot be eliminated for a | ong ti
Manual notch filter

Tere are 2 ways to use manual notch filter.

1. After enahldljiusg isnegl fnotch filteroupeof thiel val siet
group of rrOt20A0ZI0ROR@8) ( see i f resonance is supg
ot her resoPOR20O®e =tshetn set t hgroapues "fgirbomepBs t o 2
of not cPlO20M0.20650.20 6 )

2. Get resonant frequency, notch filter bandwidth an
parameters through Motion Studio.
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6. Ml titurn 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.

When using an absolute value motor for the first time, it is necessary to move the
machine to the home position and set P00.15 (absolute value encoder setting) according
to the actual application. Er153 (absolute value battery failure) occurs when it is first set to
the multi-turn absolute value mode, and it is necessary to zero the multi-turn absolute
position and reset the multi-turn alarm by setting P00.15 from 1 to 9, so as to realise the
home position calibration. There is no need to return to zero in the future (except in the
case of absolute value alarms, etc.). Itis recommended to read the position when the motor
is stationary to prevent the data from jumping dynamically.

6. 1Patameters setting

Label Absolute Encoder | Mode

Range 0~32767 Def au O Uni t -
Actival mmedi at e I nde|2015h
Ol ncrement:al mo d e

Used dscarement al edncroateai.n Dpesinti on dat a
travel di stance.

1Multiturn LLinear mode

Used as a multiturn absolute encoder. Ret
with fixed travel diatameerf had. no mul t it |
2: Multiturm rotary mode

Used as a multiturn absolute encoder. Ret
feedback i AP ®m66t3yeendnd i mited travel di st a
3: Single turn absolute mode:

Used when travel rddwdlawmtcieon sofwittthd nerncode
al ar m.

5Clear multiturn alarm and activate multit
mode once alarm cl eared, if remains at 5
9Clear mmudgiitiuem, reset multiturn alarm aWw
switch to multiturn mode once alarm clear
to ErPl%3%.se disable axis before settin t

Label [Absolute multitu|Mode
I Range 0~32766 Defayo Unit|rev
Actival mmedi at e Il nde|2663h

Used for denominator setting when the abso
Used in conjuncti on wiwhhe nP 0P60.06.31 5f=02r, rfoeteadrby
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ranges from O to [(PO6.63+1)/P06.54] x pul
PO6. 54=0

(Note: Whdn pROG.e®G8 per revolution = P0O0.O08;
revolution = encoder cr gealrutriadn ol. el ectr

6.1 ZRead absolute position

laSt €ps

1) First, select a motor with multiturn absolute
the driver version supports the specific motor;

2) Beobls5.=11 it is the first time of installation
newly install ed and Plpasahome theraxidlaad imtializestheiabsolateé i d .

position of the encoder to zero.
3) When absolute homings pnooi nftauilst sweitt hantdh et hbeartet er

be cleared
4) Finally the user can read tbhee |aobsstolewteen pgds itthie
0

is powered

Install battery

Set
P00.15=1

YES

ome proce
Finishing

Homing process
set @0.15=9

¢<

Read absolute
position

*Noté The newly installed encoder is not
initialized and will alarm

22Read absolute position

When t he r octloorc ktwi rsnes diinr ecti on, the revoluti on
turns in counter c¢clockwise direction, the count
froda767 to +32767. I f the count number reaches A

direction,| theveoBalf&®8k16 0 and vice versa for cl c
direction.
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As for position data, it depends o#A3tl&g lpreci si
23 Dbi8t3886007

Pulse
' count :
-: within |l

| single |
: : : | turn | :
Multiturn m } m=-2 ;| m=-1 m=0 : m=1 : |
| | | | | |
| I | | | |
| | |

B e s o et

0~2==1 | 0-2=-1 0~ 221 0- 231 |
|

A

Read data from 6064h object dictionary
Pl ease read data mnily fwhkehy tseopmwed or it mi g h
errors. Pl ease repeat this step for at | east t\

Mul titurn | inear mode(PO0OO. 15

Mul titurn absolute with memory of position at

dstance is constant, encoder multiturn data wou
In this mode, enco82768aB8a76@angkt fhemvalue eit
Er157 might occur. Set 9 in Pr0.15 to clear mul

Mul ti turn r o{PatOi.drbal= mM@gde
For absolute encoder, mMPu0O1t5 tRPOrE®,3r ctedat it @nanul mo d

upper |l imit) is added on top of incremental m (
feedback multiturn digP @663 +allwa,y sr ebgeatrwdeleens sO o f
of rotation. There is no |Iimit to no. of rotati

No. of cvcles

0 i Position
1)
I

Multiturn absolute
encoder

Position

Actual position {2
{Command position)
Position
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Single turn a(bPs0o0 .ult5 =mo3d)e

Use this mode when the travel distance of the
1. Tar getn pogpiuEt ream@AeT
When us-bhy 28Bsolute encoder, under single turn

ratio =1:1
Homi ng point offset 607ChiE20, target position

Axis is homed, targefi[®bs6®Wjon range = 607Ch
Wheal ectronic gear ratio = 1:1, 607Ch = 0:
-
|
N
M\ RN RS

Position during powebn

Encoder position , 0 28]
Actual position 0 2%
When el ectronic gear ratio = 1:1, 607Ch = 1000/«
-
|
s RN N NN NN
|
| |
: Position during powebn |
| |
| |
Encoder position : 0 221 i
| 1
Actual position ! 10000 (2%%1)+10000 :

3a3Cl ear multiturn position
Before clearing multiturn positiamru,l tdxiugs nneeds

position, revolution count = 0 but absolute posi
will be cleared.

Pl ease make sure the homing point is within th
I nstall ation and setup ofh tthhee huosmei nogf paou xnitl icaarny bf
D21 on the front panel

By seRadlnsg to 9, multiturn position will be cle

Pl ease take notice of motor position during powe
depends on the position @2?Biatheomot eredooidereg pewe
exampl e) .

I f the motor position is as shown below during p
motor is within the range of a single turn of th
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21 L

o «— Single tumn

|
Position

Position during
power-on

P
<

|

|

|

) |

Range of motion I
d|

If power is turned off at position as shown below and power on when motor reaches the
position below. Motor range of motion changes as shown below.

A

ey )

oved after power-
off

> @ l-¢—— Single Turn

-

O Position during Position

power-on

Range of Motion

6. 12b8o0ol ute Encoder Rel ated Al arm

The alarm can determine if absolute value enco
not a motor with absolute encoder, encoder error
error from alarm output or on the fumtiitl palnedm C
i s cleared.
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Al arm output:
Err 153 wil!| be shown on front panel or by I/ 0O AL

Err153 might occur,

" 11 f absolute encoder is used for the first ti
batteries Axi s dnaeadls mud the uhoomelata needs to be ¢
~21f battery voltage is |l ower than 3. 2v. Repl &
"3 1 f battery voltage is | ower than 2.5v or bat

batterdy cwoeerar t he alhbhemhokgdsandensl tbturn data n
cleared.

4a Al arm processing flow chart

Absolute
Encoder

NO

Replace encode
or set P0.15=0

Replace
battery
poweron

Alarm clear

Return to home
point set P0.15=9

‘4

Alarm clear

6.1 3Pr obe

Mot or feedback position | atching function can be
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functSDOnNELCupports up t o 2 i nput s wi t h probe f u
simultaneously, to record the position informati
falling edge. Probe 1 signal comes from CN1 ter mi
2 sigmad fcoom CN1 Hedmi hatepithaPl signal

Label Probe signal pdqMode
SO Range o ~ 3 Def ay 3 Uuni t 0
Activat After restart I ndel 2007

Probe signal polarity settings take effect when P00.01 =9

Set v% Det ail s

0 Probe 1 & 2 polarity inversion

1 Probe 2 polarity inversion

2 Probe 1 polarity inversion

3 No polarity inversion for probe 1 & 2
IfP00.011 BQPO0O7 = Command pulse input mode settings

Command pulse input

CommanComma pad l

Pol ar i nput m Command P
Positive Negati ve
inver settin Mo d e
(P0.00 6 (P0.007)
0 90Aphase d 01
2 phase g A__FET L Ho
or N ::| :I
MPhase A+ B ’::E P
2 - o :I ;:‘
+1 .+'|
5 00 CW pulse s B
1 - 1 2 12
CCW pul se 2 2
Pul se seq
o 30 - it4 th : 14 15
Directiond 616 ®
90Aphase d
0 .ﬂ 1ﬂ 0o
2 phase (A |7 o=
or _ Pl
" PhasePas| B :]:‘ oS
2 it
B
CW pul se s 13
! 1 - 2 12
CCW p wslega e 2 12
Pul se seq
o3 - it 15 T uB
Directi ong © e 6

Command pulse input signal max. frequency and min. duration needed
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Command pul se ir Max.
Pul se se|Differe 500 kHi 2 1 1 1 1 1
interfdopen col 200 kH{ 5 2.92.92.9 2.9 2.4
Please set>0.1es f or the duration between rising and f 4
1 revolution with 2500 pulses 2-phase pulse input when P00.07=0 or 2, P00.08 = 10000;
1 revolution with 10000 pulses 1-phase pulse input when P00.07=1 or 3, P00.08 = 10000
6131 Probe function
Z-zignal Probel Lateh count 60D5h/60D6k
e [ } Prosel enable | semper | Letch count
Bit0-bitT7 latching 60BAh/60BER
Ele} FRTOh Ti/tzfo P ProbeZ enable 15:::?33 Latch count i
Z-signal :|7 60DTh/60D8R
Probe? Latch count
When using EXT1 or EXT2 as probe, please set as
aSet polarity of EXT 1 or EXT 2 as probe. Set the
/P0.00 7. Bit 0 for EXT1 signal, bit 1 for EXT2 si
b Probe function is set ithrfoaghpBGaB&BHE ofBiptr8ob e
Functiong aaoatiwvdifnon trigger signal selection, tr
edge.
Pl ease take note:
" i Triggering mode: Single trigger, rising signal
Continuous trigger, rising and falling edge = va
" i"iAf ter a,cttirviaggern si gnal selection, triggering
be reset and 0x60B9 status will c¢change as wel |l
" i"iRrobe signal | evel F>s bsi ht o w2rs , ibnE X6T2F/D : EXT1
Rel ated Objects
I nde Sub Label Acce Pat g Uni t Range |Def a
I nd g Type
2007, 00h|Probe 1 polar RW Ui nt| - 0~0xFFF 1
2007, 01h|Probe 2 polar RW Ui nt| - 0~0xFFF 1
60B8 0OO0Oh{Probe control RW Ui nt]| - 0~65535 0
60B9 0O0Oh{Probe status RO Ui nt]| - 0~65535 0
Pr obe -sliognaZl 1 Comman| -
60BAl 00hledge | atching RO intJunit 2147483 0
2147483
60BBl 00h/Probe 4di gnal RO i nt 3JComman| - 0



edge | atching uni t 2147483
2147483
Probe i gnalz Comman| -
60BC| 00hledgeatching pdq RO int Junit 2147483 0
2147483
Probe i gnaklz Comman| -
60BD| 00hledge | atching RO int Junit 2147483 0
2147483
Probe d4dignaklz ] 0~42949
60D5/ 00h RO Ui nt 0
edge counter 6
Probe d4dignaklz ] 0~42949
60D6| 00h RO Ui nt 0
edge counter 6
Probe 2sigmal ] 0~42949
60D7| 00h RO Ui nt 0
edge counter 6
Probe 2ignaklz ] 0~42949
60D8] 00h RO Ui nt 0
edge counter 6
6. 12 Signafl BXTplutand EXT?2
EXT:Pi Bland oPFfi nCIN1 t er mi nal
EXT:2 Pinl13 oafndCN1L nt7er mi nal
6. 13 Probe Control Word 60B8h
Bit Definition Det ai |l s
0 Probe 1 enabl e |0-Di sabl e
1-Enabl e
1 Probe 1 mode O—Slng!e trigger mo d e
1-Continuous trigger mode€
2 Probe 1 triggefOEXT1 signal
1-Z signal
3 Reserved -
4 Probe 1 rising|0-Disable
1-Enabl e
5 . O-Di sabl e
Probe 1 fall'ngl-EnabIe
6-7 Reserved -
8 Probe 2 enabl e |0-Di sabl e
1-Enabl e
9 Probe 2 mode O-Slng!e trigger mo d e
1-Gontinuous trigger modge
10 Probe 2 triggef0BEXT2 signal
1-Z signal
11 Reserved -
12 Probe 2 rising|0-Disable
1-Enabl e
13 . O-Di sabl e
Probe 2 falllngl_Enable
145 Reserved -
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6.18 Probe Status Word 60B9h
Bit Definition Detail s
0O-Di sabl e
0 Probe 1 enabl e 1-Enabl e
. . . 10-npot executed
1 Probe 4dignalz r'S'nl—executed
> Probe dignalz falli0O-not executed
trigger l-executed
3-5 Reserved -
6-7 Reserved -
O-Di sabl e
8 Probe 2 enabl e 1-Enabl e
. . . 10-pot executed
9 Probe i gnalz rising cxecut ed
Probe i gnalz falli0-nrot executed
10 .
trigger l-executed
1113 |Reserved -
1415 |Reserved -
6. 18 LRosihti on Regi ster
I ndex Det ail s
6 0BAhD ProbarZsignalri sing edge | atch ¢
6 0BBh ProbaerZgignalf al l ing edge | atch
60BCh ProbaZ8gnalri sing edge | atch ¢
60BDh ProbaeZ8gnalf alling edge | atch
6. 13 Latch Counter Register
I ndex Det ail s
60D5h Proba@Z-signalri sing edge counter
60D6h ProbeZsignalf alling edge count ¢
60D7h ProbarZggnalri sing edge counter
60D8h ProbaZggnalf all ing edge count ¢
6.13.8 Prsbaraction
When bitO/bit8 of the probe functidMhstcomdt rr ol par
( stéayratr)i ous setting conditions (60B8h: bitl to 7
probe action.
To change each setting d&qrddotpiten, amebt{usrhd@mbtifto0/ bi
agai n.
6. PProbe mode
Set bitl/bit9 of o6CBdMYl ePrtobhggmodenpded & = Con
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mode.

" 1"Single trigger mode

Triggers only when the trigger sioghaltchstheal i
position, usdrnd Ondéed 8t of s&t0OB8h to 0, Then set b
sequence diagram is as shown bel ow:

GOBSH
. : _._if h_’ L
bit0/bits \ start v start ‘.

: 1
GOBGN o 3 \
bitd/bits8 I'I_I Lr_
[ 1
GOEYh . m
bitl/bith " -
GOBAW/GOBCh ',."x Value stored position 1 ',,"X Value stored position 3
W 1]
Probe signal n h n h
1 2 3

Rising edge trigger signal

G0RSh
e P L | | (S
bitO/hitg =T I—, start 0 start v
5 \

GORSH ul i '
bit0/bit8 L|_I Lr_

' [}
GOR%h J'm
bit2/bitl0 7 7
GORBh/GORDK e X Value stored position 1 R X Value stored position 3
Probe signal n I'I n I'l

1 2 3

Falling edge trigger signal

" 22Continuous trigger mode
The data saved from signal triggering wild.l b e
Enabling the probe again is not needed. Sequence

GORSh
S s L
biebiy et L :
x - 1

BGOSR o [ | K

bit0/bits

BOHSR
’ al  _

bitl/hit9 s Value stored
GOHAR/GOBCH 1 #X_position | ¥X position 2 WA _position 3

-+ T
Frobe signal n h h n

¥
1 2 bl

Rising edge trigger signal

L E h—
k biil -
bitl/bit stlart :

L 1

BOBG | L

bith/bits

i
GO *
) xl I
bit2bitld & Value stored
GO BOEDR \ ;Ifx position 1 f.x position 2 J‘K position 3
Probe signal n I-I r[ rI
" o 3

Falling edge trigger signal

240



6.1 40t her Functions
6. 1LFubctions under Position mode
El ectronic gear function
I f command frequency from controller is not enc
targeitomalt avel ocity, frequency can be increase:
Label Command pul se co Mo d e
revolution
P0.00 & )
Range |[0~8388608 Defauo Uni t P-
ActivgAfter restart I nde 2008
Pul ses per revolution can be set usindgO0db
has higher priority.
Label |Encoder I ncremejMode PT
I nde
Range 0~2147483647 Def aul 0 Uni tlencode
608 PH
Structl VAR ‘Typ‘UINT32 Mappi| TPDOAcce|{RO
To set encoder resolution
Label |Motor RevolutiofjMode F
I nde
Range 1~2147483647 Def aull Uni t|r
6090H1
Structl VAR ‘Typ‘UINT32 Mappi| RPDOAcce|RW
To séeectronic gear ratio numerator
Label |[Sshaft RevolutiojMode F
I nde
Range 1~2147483647 Def aull Uni t|r
609D
Structl VAR ‘Typ‘UINT32 Mappi| RPDOAcce|RW
To sledcteronic gear ratio denominator
Label EFeed Mo d e F
I nde
Range 1~2147483647 Def au 1000{ Uni t|Co mma/n
609DPH
Structl VAR ‘Typ‘UINT32 Mappi| RPDOAcce|RW
I f 6-09QReed constant) is not equal to 608F
El ectroni c moeade rr ait r/ oréedd&nht s
I f 6-09QReed constant) is equal to 608Fh(Po
El ectgearri cr at-0d F -6092h
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Position command il ter functi on

To smoothen the position command after frequen

Position comman
Label Mo d e
filter
P0.22 .
Range 0~32767 Def au 300 Uni t| 0. 1ms
ActivaAfter stopping I ndel2222h
To set time constant of 1 time delay fil
To set time constant of 1 time del ay fwial
command as show bel ow.
Position
Velocity command Position command Filter
i after filter e
(RPM) before filter switching
| time |
Ve |-—- N >
VeX0.632  — T Position command
smoothing filter set
time(ms)
VcX0.368 - — - A /AZ,ZZ_XQ.;L L.
|
e Time
Usually applied when there is rather sharp
or undershoot. To smoothen command signal,
vi bratioea2 i$§ set too high, overall time w
Label Position comman(¢(Mode
CHOVAVAKY Range 0~10000 Def aul 0 Uni t| 0. 1ms
ActivagAfter disabling I nde 2223h

As shown bel ow, when target velocity Vc sq

t pazoidal wave after filtering.
Position
Velocity command  Position command Filter
(RPM) | before filtering  after filtering switching
\ | time
Ve —- \ >
4sition command
| FIR filter set
time(ms)
)I/PAZ 23x0.1ms
4—‘/>i \<—>

Time

As shown below, when target velocitgcVmesr

wave after filtering.
Position
Velocity command Position command
(RPM) before filtering after filtering

|

Vc I

Position command I .
FIR filterset

time(ms)
PA2.23 x 0.1ms
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Usually applied when there is rather sharp
or undershoot. To smoothen command signal,

vi bratioea3d i $§ ol,t dwer a&lil ti me will be | en

**Pl ease wait for command to stP®dR228nd aft

Filter switPORRPBgset meakFué x 0.1ms + 0. 25m

I n Position

Positioning completed status can be deter mine

position control mode, the absolute value of |
positioning is uPRP0d31the range set in
Label |Positioning comp|Mode
Range 0~10000 Defau20 Uni t| Comman
Actival mmedi at e I nde 2431h
To set position deviation range of | NP1 po
Label |[Positioning compl/ Mode
SEOWRKE, Range 0~14 Defauyl Uni t| -
Activgl mmedi at e I ndel 2432h
Out put conditions of | NP1 positioning comp
Set ve Positioning completed si
0 Signal valid when the poskPiOt4i3dn dev
1 Signal valid when there is no posi
smal | erR0.43hlan
Signal valid when there -spe@ad ¢@lbanm
2 detection (ZSP) signal is ON and t
P0431
Signal valid when there is no posi
3 smal | eR043hlan Si gnal ON whenP®433hi n
ot her wise OFF.
When there is no command, position
4 setP043 3.
Signadld wdhlen there is no position
smal | eR0.43hla.n

Label I NP positioning (Mode
Range 0~15000 Def auyO Uni t| 1ms
Actival mmedi at e Il nde|2433h

To set del a0 .t&8@2me= when

Set veéPositioning completed signal

0 Indefinite delay ti me, signal ON wu
1_1500COFF.within the time set; ON after
position command.
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6. 1FuBctions under velocity mode

Vel ocetaghed out puXPEEDYN al ( AT
ATSPEED signal delivers af aegelmodiotry.vel ocity r e

Label |Reached sppeed) AlMode
HOWRE: Range 10~2000 Defayl000|{Unit|RPM

Actival mmedi at e Il nde|2436h

When motor POdB6 esipteled> out put signal is vali
Detection using 10RPM hysteresis

Speed Motor speed
(RPM)

PA4.36+10
PA4.36-10

-(PA4.36-10) Time

-(PA4.36+10)

Reached speed ON ON
AT-SPEED _|OFF OFF

Vel ocity coincidence output

Vel ocity commadde¢bEbtornei ac) coincides with n
di fference between velocity command and motor

P0435, it is treated as the velocity coincides
Label |velocity coincid{(Mode
SEOWKES Range 10~2000 Defaub50 Uni t|RPM
Activgl mmedi at e I nde/2435h

If the difference between velocityP&dand
Vel ocity coGQlcN)d emnwctep (tV si gnal valid.

Due to 10RPM hysteresis:
Vel ocity coinci-deObet Bnd3oa)( OF/Fmi n
Vel ocity coi nci>decFe thioMidpiugt +@ON) r / mi n

Position command after

Velocity accelerationtime

Velocity settings added PA4.35
(RPM) command Velocity coincidence
\ PR :/ _____________ 1_‘_7 range
[
I : 1
| \ Motor
PA4.35 . I | : speed
Velocity <—"v | :
coincidence \I : : PA4.35
range R : Velocity
: coincidence range
Velocity _ON : : ON
coincidence
V-COIN OFF OFF
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Zero speed position output

I f the absolute value of the velocity feedbacl

out put wi l |l be set to ON.
Label Zero speed Mo d e
ORI Range 1~2000 Def auyb50 Uni t|RPM
Actival mmedi at e I ndel2434h

To set threshold value for zero speed cl amp
Zero speed clamp detection (ZSP) output sigd

setP043 4

- Di sregard the directi anrefctri otnast.i on

- Hysteresis of 10RPM. Please refer t

Speed Positive
(RPM) Direction

PA4.34+10

-(PA4.34-10)

Negative
Direction

ZSP ON

6. 1FuBctions under torque mode

Vel ocity | imit is required under torque mode to
within the | imit
Vel ocity | imit function

During torque comttrroll ,shvedlocibeg within the range

mot or reaches velocity | imit, command control wi
control with velocity |imit
Due to gravitational or other extermiaghtf adcitfofresr,
from the direction of rotation of the motor, vel
in such situaP05dmB, apl sdoepseatg velocity. | f veloc
P0513, Er1A0 might occur and motor will stop.

Label |Overspeed |l evel |Mode

Range 0~10000 Defauo Uni t|RPM

Actival mmedi at e Il nde|2513h

I'f motor s pRGH 3excEerelddssO mi ght occur.

WheR0513 = 0, overspeed | evel = max. motor
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Chapter 7 EtherCAT communication

7.1 Et her CAT principle function

I n comparison to Ethernet protocol which require
moved between master and clients, Ether CAT commu
this systemic Iimitation of Ethernet which requi

package from the master.
The Ether CAT master sends a telegram that passes

sl ave device reads tfohne tdbaeatnafl laydndsreerstsse di ttso diatt a i n
as the frame is moving dowmsltyr ebaym.h aTrhdew afrrea nper oipsa g
del ay times. The | ast node in a segment (or drop

the message back to the ma&tdmulldsidnungl|l  Exhdremdturtee
The tebegmonammum effective dabOa%ratedi doeetasesheto

utilization of the full dupl ex feature, the theo
100 Mbit/s (> 90 % of two times 100 Mbit/ s).
The Ether CAT master is the only node within a se

Et her CAel; falalm ot her nodes merely forward frames ¢
prevents unpredictabl e -tdieheaysamali Igiutairasnnt ees r ea

Et her CAT in standard Ethernet frame

I D number setting of Ether CAT sl ave stat

To set up Ether CAT sl ave Pt0DRUor LDanmdmbBet, rrlgaa
numbekP0.2203 .

Label Et her CAT sl ave | | Mode
Range 0~32767 Def ay 2 Uni t| -

ActivaAfter restart Il nde|2023h

Set I D number ofuntdlee <EItdwea CAtTa moare

Label Source of sl ave Mo d e
Range 0~1 Def ayl Uni t| -

Acti vaAfter restart I nde|2024h

0: Master device automatically assigns a s

1 The sl aR®@023D =
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7.2 Synchronous Mode

7. 2FdA eRaannMaode

I n free moS¥D nCE modseses t he process data sent by
asynchronousl| y. It only applies to asynchronous
protocol position mode, etc

7. 2.2 Distributed clock synchronizat:i

SD BG@opts the synchronous mode of distributed cl
the master station sends process data to the sl a
reads the process data, and then waits for the s
pocess data to act on the driver.

The process dat aSbhuHEE iarer ibed oate tthhe ti me of Sync
drive has completed the analysis of the process
before the arrival ohgSyYyo 0SDeebe@nme &Af el yecei vi

i mpl ements the control action which has a high s
Data Cycle time Data
output output
event event
Syn® Syn®
event event
Data |= 7 > Data | I >
frame frame

Figur2 High performance synchronization n

7. 3 Ether CAT state machi ne

Et her CAT state machi ne, commonly known as " commu
used to manage communication between master and
function mainly includes mail box and process dat
maclkinransition relationship is shown in figure
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Init Low

AN
(P} (p)
Pre-Qoerational | (g)
AN
(P (7
7 L
(@)|| (P|| | saf e-Cperati onal
M PZaN
(0] (»
i N u
Qper at i onal thi/

Figure 7.3 Ether CAT state machine transi

Et her CAT state machine transiti‘ons have the foll

From initializati v etres i ome rmaitsito rbael ,c atrtré eado out
order of inopewmbaiizongl >>psafe operational > oper
and no grade skipping is allowed

When converting from high to | ow, grade skippin

I f state transition request to master station f
message to the master station.
Et her CAT 402 State Machine Communicati on

State and t Communication functio
I nit No mail box darnr aprcomenusri cati on is po
) Mai | box communication is effective
Pr-@per ati orn ) ) )
function is wvalid
Mai |l box communication and sending

Satf erati ol
O TXPDO are valid

Mai |l box communication, receive and
OperationgSD@RXPDO and TXPDO vali
d

7.4 CANopen over Ether CAT (CoE)

7. 4. 1 Net wor IEDstECuct ure of

Figure 7.4 Th8Dsh@twiouke mofdul e

The data link |l ayer is mainly i mplemen$bBd by Eth
ECEt her CAT application | ayer protocol mainly incl
DSP402), object dictionary and communication fun

obect dictionary and communication function can
Object diooBromagey of communication function and
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Communicati o®olframlced meomt ati on of communicati on
etc.)

Appl i catddbhe fpianstp ¢ bief i ¢ function of the device
modul e.
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7. 4.2 Object dictionary

Et her CAT mast eSrD cEbGnitve | sy twrei t i ng and reading de\
/'information. To do twriist,e tpheer admd-tveel g ed ti ehteese ace a d
values. Object dictionary is the collection of t
The8D B®ject dictionary cOmE ariedlsatadd OEtPad 0Rb jaevdt s
standardi zed mannefSD Iptariasmea ecro ldlaetcat isotnr uocft ur es .
The8D B®ject dictionary is the interface with whi
Et her CAT mast erD iE@ptl ieame na asnt r olr ftahcreo uogfh otbhjee citnt e
dictionary.

7.4. 3 Servicé¢SD®)H)a Object

Th8D B@ries supports SDO services. Ether CAT mast
contSbolsE@rvos by using SHBO® tkobhjreatd dindt iwon arei es .
I n conventional CANacSpeOn pDDAr0Ic omhodCeAN only transfe
time to match the data I ength of CAN message. I|n
payl oad data is expanded without changing the pr
protocol uses mail boxes twiutsh ilmpreern ndgatt e el & m@tntsar
efficiency of big data.

7. 4. 4 Procesgs Pbax)a Obj ect

PDO I ntroducti on

PDO is gener altliymeai sceadt & oup d aetad s . 't is divided ir
(RXPDO) and sending PDO (TXPDO).i ThegdBD® B$ream
from master station to slave station, while send

station

The PDO f BDc tEG@mp wrft s bot h synchr onrpoeursi ocdyiccl e mo d e
update mode. When distributed &ldookh smasdlmroni zat
station, PDO wi || update according to the synchr
sel ected, PDO data updates aperiodic.

PDO mapping

Through PDO maptpiimeg ,t rtahnes miesasli on of mapped object
SD BQ@pports simultaneous transmission of 2 sets
Each PDO object can map up to 8 object dictionar
format of PDO mapping content is shown in table

Table 7.2 Format of PDO mapping

Bit 31~16 15~8 7~0
Descr i I ndex of Subindex of Bit | e
object object (Hex)
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Exampl 6040h | 00h 10h(16
Default PDO mapping (consistent with the
Table 7.3 Default PDO mapping
PDO Mapped Objec
PDO M{ Map ey
objeq obj e Sub : Descrip
i nde Sub onte | npde TndelBit I
i nde
01h 604000 00h 10h(16 01h
RXPDO 02h 607A00 00h 10h(16 02h
(1600 03h 60B800O 00h 03h
RXPDO 01h 604000/ 6040H 00h 10h (bl & Control
02h 60FF00| 60FFh 00h 20h (32| Target Vg
(1601 03h 60B200| 60B2h 00h 10h (16| Torque feg¢g
RXPDO 01h 604000/ 6040H 00h 10h(16 Control
02h 607100/ 6071H 00h 10h(16 Target t
(1602 03h 608700/ 6084H 00h 20h (32| Profile dg
01h 604000/ 6040H 00h 10h(16 Control
02h 609800/ 6098H 00h 08h (8 Homi ng me
03h | 609901 6099 o01h | 20h(32| Hi9h hom
vel ocit
RXPDO 04h | 609902 6099H 02h | 20h(32/Low homing
(1603 (o5pn |[609A00] 609AH 00h | 20h( 32 Homi ng
accel era
06h |607C00| 607CH o00h | 20n(32| "°mng po
of fset
07h 606000/ 6060H 00h 08h (8 Operation
01h 603F00
02h 604100
03h 606100
TXPDO
04h 606400
(1A00
05h 60B900O
06h | 60BA0O
07h | 60FDO0O
TXPDO .
No default mapping
(1A01
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PDO dynamic mapping

Different from CIA DS301, CoE uses PDO specified
PDO mampmpgdects (1600h~1603h/1A00h~1A01h) to PDO S

(SyncManager 2/ 3) . PDO specified objects are def
Table 6.4 PDO specifies object definitd.
Sub
Il nde:; Range|Dat a Acces
i nde
00h 0-~4 us=*1) RO *2
RXPDO 01h Uulie RW
(1Cc12 02h 1600h~1 u1ie RW
03h Uuie RW
04h Uuie RW
00h 0~2 us RO
TXPDO 01lh Uie RW
(1Cc13 1A00h~1
02h Uie RW
** 1) U represents unsigned type, such as U8 for
16 bits
2) Access: RO = Read Only, RW = Read and Write,

PDO dynamic mapping setup procedur e

Aa Switch Ether CAT siopteed ama omiane ttdhemr DO map c
configured using SDO.

Ba Clear the PDO mapping objectebfi hEeIhEDD® spec
/ 1@O©DH to O.

Ca Il nvali date the PDO mapping object by assigni
1600h~1603h /1A00h~1A01h.
Da Reconfigure PDO mapping content and write th

in the rafdd~-dHIRGEOALhH~1-GDHL, -ABWOW216DI2,
001h~16BB ( RXPDO mapping caenlt)e;d10h0as -1 A0 160
08h or01LmMO9128K (TXPDO mapping cednlt)ent as fror
according to Table 6.3

Ea Set the total number of PD& mamplpdrmn go fobmemrxpisn
objects -00h o -AGH,D -AGWD,2 -AGBHD,3 -AAWM 00 r-0 A0 1
The tot al number of PDO mapping objects with
to O.

Fa Write valid PDO mapping object index to PDO
RXPDO mapping object inde&1H60@OMchllZBah3ih i nto
writing valid TXPDO mapping objyédbt -Li€dé&x 1AO0

02h.

Ga Set the total number PDO specified objects b
object s-0t0dh B@UBRON13

Ha Switch Ether CADperateonhal Safreabove, the confi
mapping wil/l be valid.
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Chapter 8 Warning and Alarm

8. Bervo warnrwieng

When warning occurs, drivemowiolrlGwssettopr otecti v
movi.ngerror code wil/| be displayed on the front g

Example of warning code:

ATrA 02
L Bit I Subcode
Bit 2 Main code
War ni n
Code Content
Mai| Cod
00 emer genowarsntionpg
01 Overl oad warning
02 Regeneration energy overl oad wa
threshol d)
03 Absolute encoder battery voltage
1
06 Drivetemper ature alarm
08 Positive | imPOTsWwiltiaokiwngl iod. f
A 09 Negative | imit switch valid.
0A Positive and negative |l imit switcg
0B Current position is beyond softwa
panel
0c Current position is beyond softwa
panel
0D Current position is beyond softw
blinking on front pane
OE Parameters reset to factory
13 Encotaltiturn data cannot be cl
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8. Bervo drive al arm

When alarm occurs, driver moitlolr ssetto ppsr ontoevcitnigv e
Error code wil/ be displayed on the front panel

in dwwtnatoring mode, wmehuttHes@llak'biboly sub

Er 150 DL2Er
|—Bit 1 Subcode SG

Bit 22 Maincode |EF 150 n ncCurrentalarm

01150 n NAlarmrecord 1(Latest)

14® n nAlarmrecord 14(Last)

Able to look back at 14 alarm records
Use ¥ e buttons to navigate between
alarm records

Table 9.1 Error Code Li st

Error c Attribut
Main Sub content Save TypegIear
09 0 FPGA communication e 0 2
0~1 Circuit cureremadar det e o} 2
0A 3 Mot or power cable no 0 1 o}
5 DC bus <circuit error 0 2
6 Temperature detectio o} 2
0 Control <circuit powe 2
0b 1 Control circuit powe 2 o}
2 Controlofpfower 2
0Oc 0 DC bus overvoltage 0 1 0
0 DC bus undervoltage 0 1 0
0d 1 Single phasing of ma 0 2 0
2 No main power supply 2 0
0 Overcurrent 0 1
0E 1 I ntelligent Power Mo 0 1
2 Power ut pghorovenchot o o} 1
4 Phase vercurrent 0 1
0OF 0 Driver overheated 0 2
10 0 Mot or overl oaded o} 1 0
1 Driver overloaded o} 1 o}
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2 Mot or rotor bl ocked 0 1 o}
3 Mot or collision faul 0 2 0
4 Driver output overlo 0 1 0
0 Regenerative resisto 0 2
T 1 Hol ding brake error 0 1
2 Regenerative resisto 0 2
3 Regenerative circuit 0 1
0 Encoder disconnected 0 1
1 Encoder communicatio 0 1
2 Encoder i nietriralr posi 0 1
15 3 Mul titurn encoder er 0 2
4 Encoder parameter s 0 2
5 Encoder data overf]l 0 2 0
6 Encoder overheated 0 2 0
7 Encoder counter erro 0 2 0
17 0 Encoder data error 0 1
1 Encoder parameter in 0 2
0 Excessive position d 0 2 0
18 1 Excessive velocity d 0 2 o}
2 Command Position Ove 0 2 0
19 0 Mot or vibration too 0 2 0
1A 0 Overspeed 0 2 0
1 Vel ocity out of cont 0 1 0
0 Bus input signal dit 0 2 0
1 Il ncorrect electronic 0 2 0
Sinyuen absolute val 2
2 the upper and | owetru 0 0
1b position
6 PR mode electronic g 0 2
7 command overfl ow o} 2 0
8 Absolute multituwrfn Id 0 2 0
9 Origin offset settin 0 2 0
0 Both STO failed 0 1 0
1 lst STO failed 0 1 0
2 2nd STO failed 0 1 0
3 STO power supply 1 a 0 1 0
4 STO power supply 2 a 0 1 0
lc 5 STO input circuit 1 0 1 0
6 STOnput <circuit 2 an 0 1 0
7 STO circuit BUFFER 1 o 1 0
8 STO circuit BUFFER 2 o 1 0
9 STO Software Proc 5 1 5

Abnormal ities
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I/ O input interface 0 2 o}
51 I/ O input interfacear 0 2 0
I/ O output interface . 2 .
2 0 0
error
0 EEPROM parameters 1in 2
1 EEPROM hardware erro 2
2 Error saving alarm h 2
3 EEPROM save vendor p 2
24 4 EEPROM save communi ¢ 2
error
5 EEPROM save device p 2
6 EEPROM save, read po 2
i nformation error
26 0 Positive/l noefgarnt g e ei ropuy O 2 0
57 0 Anal og 1 input overr 0 2 0
1 Anal2o0g nput overrun | 0 2 0
28 0 Pul se regeneration | 0 2 0
57 0 Forced alarm input v 0 2 0
0 Mot or code error 2
1 Driver chip select r 2
5 F 3 Drive power selectio 2
4 Mot or volummet dreed|f 3 2
5 Abnor mal mat ching of
mod el
Main | oop interrupte 2
1 Vel ocity | oop interr 2
60 3 Loss of inter-copéi on 2 5
i nteractions
4 I nternal storage ano 2 0
70 0 Encryption error 2
[ Not e: ]

SavB8ave error messages to alarm history.

Type The type 1 and type 2 PAEIA [s$Sopuenmnde atanalba
Clear &blkar abl e alarm by operating the front pane
AFACaAs bel ow. Besides cl earabl e al ar ms, please f
servo driver to clear al ar m.
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PR 000
M

Auxiliary Function

Parameter settings

y Pressg z Button to
choose auxiliary function

Clear Alarm

AF ACL

Press S to enter
operational mode

Press Mto
enter EEPROM
writing mode

EEPROM writing

— Auxiliary Function 1 Operrnaélé)gal
Clear Initial display of
AF ACL Alarm s ACL- alarm clearing function
9 Press NSi toenter Press ¥ button once . Alarm
operational mode . cleared successfully if FinSh
is displayed .
FinSh
Tab8e Alarm and 603F correspondence
Error 100 ETG . .
: 6 03F Al aDmscription
Di spl a] h Cod e
0x31 . .
Er OAO 0x00 Phase A circuit curren
0x31 . .
Er O0A1l 0x01 Phase B circuit curren
0x31 UVW power l'ine broken
Er O0A3 0x0
3 broken
O0x0|0x32 . .
Er ObO 5 Control Ci rcuviotl tpaogwee rt (
O0x 32
Er Ob1 0x06 Control power supply v
Er 0CO O0x0|0x32 DC bus overvol tage
Er 0dO O0x0|0x32 DC bus undervoltage
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0x31 )
Er 0d1 OxOO Mains input voltage ph
0x32 ) .
Er 0d2 OxO2 Mains input disconnect
Er OEO O0x0|0x22 Overcurrent
0x 22 .
Er OE1 OxO2 Intelligent Power Modu
0x 22
Er OE2 OxO8 Power output to motor
0x 22
Er OE4 OxO0 Phase overcurrent
0x 42 .
Er 0Of O OxO0 Driver over heated
Er 100 O0x0|l0x83 Mot or overl oaded
0x83
Er 101 OxOO Driver overl oaded
0x83
Er 102 OxO1 Mot or rotor bl ocked
0x0|0x50
Er 110 1 relay mal functi on
0x0|0x50
Er 111 5 fan mal functi on
Ox77 Regenerative resistor
Er 120 0x81
Ox77 Hol ding brake error
Er 121 0x8
2
O0x77 Regenerative resistor
Er 122 0x83
0x73 Encoder disconnected
Er 150 0x81
0x73 Encoder communicati on
Er 151 0x 8
2
0x73 Encoder initial positi
Er 152 0x 8
3
0x73 Mul titurn encoder erro
Er 153/ HOXxS8 .
5 settings error
0x73
Er 155 0x86 Encoder data overfl ow
0x 73
Er 156 0x87 Encoder overheated
0x 73
Er 157 0x88 Encoder count error
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0 x

73

Er 170 0 x 4 Encoder data error
0x73 . . . .

Er 171 0 x 5 Encodarameter initial
0 x . . .

Er 180 0 x Excessive position dev
8611

Er 181 Excessive velocity dev
0 x

Er 190 0 x Mot or vibration too st
8401
0 x

Er 1AO0 0 x Overspeed
8402
0 x .

Er 1A1 0 x Vel ocity out of contro
8403
0 x :

Er 1bO 0 x Bus input signal dithe
8612
0 x l ncorrect electronic g

Er 1b1 0 x
8503

Er 1cO 0 x 8313 Both STO failed

Er 1c1 0 x 8313 l1st STO fail d

Er 1c2 0 x 8313 2nd STO fail d
0x63 i

Er 210 0 x 1 I/ O input interface as
0x63 i

Er 211 0 x 2 I/ O input interface fu
0x63

Er 212 0 x 3 |l / O output interface f
0x55

Er 240 0 x 0 EEPROM parameters ini-t
0x55

Er 241 0 x 1 EEPROM hardware error
0x55 .

Er 242 0 x 5 Error saving alarm his
0x55

Er 243 0 x 3 Error occurred when sa
0x55 Error occurred when

Er 244 0 x
4 parameters
0x55

Er 245 0 x 5 Error occurred when sa
0x55 . .

Er 246 0 x 5 Data saving erndf duri
0x73 Positivel/ Negative posi

Er 260 0 x .
9 no-homi ng mode

Er 270 Anal og 1 input overrun
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Er 271 Anal og 2 input overrun
O0x72 i

Er 280 0 x 1 Out put pul se hfigdiguency
0x54 .

Er 570 0 x 1 Forced alarm input val
Ox71

Er 5f0 0 x 5 Mot or model no. detect

Er 5f1 0 x O0x11 Driver power modul e de
O0x62 . .

Er 600 0 x 4 Main | oop interrupted
O0x62 - .

Er 601 0 x 4 Vel ocitgt eéooppted ti me
O0x70 .

Er 700 0 x 1 Encryption error
O0x87

Er 73A 0 x A SyncManager 2 | ost
0x87

Er 73b 0 x B SYNCO | ost
0x87 . . .

Er 73c 0 x c Excessive Distributed
0x82/0x00 ) )

Er 801 0 x 1 1 Unknown communicati on
O0x55/0x00

Er 802 0 x 0 5 Memory overfl ow

Er 803 0 x 0x55 RAM out of bound
O0x62 )

Er 805 0 x 5 FOE firmware upgrade f
0x62 )

Er 806 0 x 1 Saved ESI file does no
OxAO0/0x00 .

Er 811 0 x 1 1 l nvalid Ether CAT trans
OXAOQ00Ox00Unknown Et her CAT st at

Er 812 0 x
2 2 request
0x82{0x00 .

Er 813 0 x 3 3 Protection request fro
O0x62 . .

Er 814 0 x 3 Il nvalid firmware
O0x82/0x00 . . .

Er 815 0 x 5 5 l nvalid mail box config
0x820x00 Pr-ep status i s i nval

Er 816 0 x . .
6 6 configuration
0x82 , _ .

Er 817 0 x 7 Il nvalhmadMancagref i gur ati on
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Er 818 0 x 0x82 No valid input dat a
0x 82 .

Er 819 0 x 2 No valid output dat a
OXFF Ox87 . .

Er 81A 0 x 2 A Synchroni zation error
0x82/0x00

Er 81b 0 x B 5 SyncManager 2 watchdog
0x820x00 .

Er 81C 0 x c c I nvalid SyncManager ty
0x82/0x00 . .

Er 81d 0 x D D I nvalid output configu
0x820x00 . : :

Er 81E 0 x E E I nvalid input configur
0x 82 . . :

Er 81f 0 x F Wat c hdomgf i guration i nv
OxAOQ0/0x00 o

Er 821 0 x 3 L Waiting for Ether CAT s
OXAOQ00OxO0O/Waiting for the EtheO®

Er 822 0 x
4 2 state
0OxAO0/0Ox00 o

Er 823 0 x 5 3 Waiting for mastOgpr rdcagw
0x820x00 ) ,

Er 824 0 x 4 4 Il nvalid process data i
0x82/0x00RPDO mapping invalid

Er 825 0 x .
5 5 present, no this prope
0x 82 . .

Er 827 0 x 7 Free running mode is n
0x 82

Er 828 0 x 8 Sync mode not supporte
O0x82/0x00 ) )

EB2b 0 x 0 B I nvalid inputs and out
Ox87/0x00 . .

Er 82C 0 x c c Fat al synchroni zati on
Ox87/0x00 . .

Er 82d 0 x 5 b No synchronization err
Ox87/0x00 ) )

Er 82E 0 x E E Synchronization cycl e
O0x87/0x00/ I nvalid Distributed

Er 830 0 x )
0 0 settings
Ox87/0x00

Er 832 0 x 5 5 DistributiohoCkedkl|l plba
O0x87

Er 833 0 x 3 DC sync | O error
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0x87 .
Er 8314 Ox14 DC sync timeout
0x87
Er 835 0x15 Distribution Cilmpwe&l icd c
0x87/0x00/{I nvalid Distribution (
Er 836 Ox1 .
6 6 ti me
O0x55/0x00 . . .
Er 850 0x80 0 EEPROM is inaccessible
O0x55/0x00
Er 851 0x81 1 EEPROM error
O0x55/0x00 .
Er 852 Ox82 5 Hardware is not ready
OXFF
Er 860 Ox81 Et her CAT frame | ost pe
0x52 Driver eanenabl ed unde
Er 870 0x 8
1 mod e
0Ox 86
Er 890 Ox84 ret-ueero error
8. 3l arm Handl ing
**When error occurs, please solve accordingly.
Ma i Sub |Di spliary :090
09 0 Content s: FPGA communication er
Cause Di agnosi s Sol uti on
Main control |[Check if L1, Ensure that the L
terminal voltterminal volt termlnalarvlltr_agtersn
range, referring
i nput voltage.
FPGA failure,Power on seve|lRepl ace Sservo C
nor mal | y. fault stildl elmanufacturer.
Mai | Sub |Di splEary:06AEr ©0A1l
0A O~1|Cont €ritrrcuit current detection
Cause Di agnosi s Sol uti on
Mot or power (Verify motor Ma k e sur e u, VvV, W t
error wiring properly
Main power si(Verify L1, L2 i
I ncrease main pow
undervol tage |voltage
Driver faul't / Repl ace driver
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Ma i Sub|Di splfEary :0A3
0A 3 Cont eMott:or power cable not conne
Cause Di agnosi s Sol uti on
Mot or power |Verify motor p Measuresi stance Vva
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
Driver faul't / Repl ace driver
Mai| Sub|Di splimary : @A5
0A 5 Content s: DC bus circuit error
Cause Di agnosi s Sol uti on
Whet her the |[Measure the main Repl ace or adj
any two phasfL1/ L2/ (L3) or RST|supply actledi
main circuitlensure thatfadltl oneifspecifications
RST input tespecifications:
too | ow. 220V Servo drive:
Valid vakdeyv 220V
Al l owabl e devi ati
10%~+10% (198V~26
380V Servo drive:
Valid vakhdaeyv 380V
Al l owabl e devi ati
10%~+10% (342V~48
Check whether the
is lighted or not
2. Check drive d27
3k Measure the DC v
P+(Pr), N
bus voltage bet we
meet the requirem
220V drive DC bus
310V
380V drive DC bus
540V
Driver faul't / Repl ace driver
Mai| Sub|Di spliEaryib b
Ob 1 Cont eCotnit rol circuit power supply
Cause Di agnosi s Sol uti on
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The control|{Verify L1C/|Replace or adjust t he
supply volt|ivol tage
the drive i
too high
Driver faul / Repl ace driver
Mai|Sub Di s p IfEary cd
0c 0 Cont eCt :sbus overvol tage
Cause Di agnosi s Sol uti on
Mot or operat.i Ensur e t hian cihrec
) Capture the wa i )
acceleration ) ) vol tage i s wi t |
_ t he commi ssi on|.
decel er ataircen ) i ncrease t he a |
oscill oscope tag )
short and r e( i ) decel eration t
vol tage i s i n i
energy excee/ _ permitted, or
section when i
absorbabl e vi§ regenerative res
exceeds the fau
power f ul one.
Abnor mal reggCheck regener a
drain threshqthreshol d
PO7.32/P07.33 Change PO7.32/P1
P11.32/P11. 33 t
they are correcg
Main power s i Decr e e mai n
Verify L1,L2,L3
overvoltage vol tage
Il nner brake ( / Replace driver
damaged
Driver fault / Replace driver
Mai | Sub|Di s plfEayd®d
od 0 ContenbC bus undervoltage
Cause Di agnosi s Sol uti on
Main power s ) Il ncrease mai n
Verify L1,L2,1L3
undervoltage vol tage
Driver faul't / Repl ace driver
Ma i Sub|Di splitary :0d1
0d 1 Conten$ingle phasing of main poy
Cause Di agnosi s Sol uti on
Main power s , I ncrease mai n
Verify L1,L2,1L3
undervoltage vol tage
Main power s . .
) ) Loose connectiolSecure connectid
wiring error
Driver faul't / Repl ace driver
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Ma i Sub|Di spliary :6d2
od 2 ContenMo main power supply detec
Cause Di agnosi s Sol uti on
1. l ncrease mair
No main poweVerify L1, LR2glILt3gvol tage
2. Secure connegd
Driver faul't / Replace driver
Ma i Sub|Di splitary :06EO
0E 0 Cont eOvte:;r current
Cause Di agnosi s Soluti on
or i Veri fy i f dihreaowei|1 Make s e t he
river power
shor t Circuibetween UVW ter 3 Makg S e mot
shorted to PG. amage
Mot or wiringVerify motor wifReconnect motor
Di sconnect mot o
LiGlﬁl'u:n;)dule Then, enadliever|Repl ace driver
check for overc
Excessive moVerify if motor|1. Reduce | oad
too high 2. Add a gear box
. Verify i f accel g |
Excessive ac . Il nase accel er at i
decel eration du .
and decel er a decel eration dur
too | ow
Connect motor p
. . driver power oul
Mot or W'r'ngresistance val u Repl ace motor
equal and i f th
Ma i Sub|Di spliEayEd
0E 1 Contenltntelligent Power Modul e (
Cause Di agnosi s Soluti on
Oy i Verify if there|;. Make sure the
rrver .powe.rbetween UVW teri2. Make sumet mot
short circui d d
shorted to PG. amage
Mot or wiringVerify motor witReconnect motor
Di sconnect mot o
| GBT _module Then, enable selReplace driver
clrcuilt
check for overc
| GBT modul e / Replace driver
undervol tage
Excesmover IVerify if motor |1 Reduce | oad
too high 2 Add a gear box
. Verify if accel g
Excessive ac Il ncrease accel er
decel eration du .
and decel er 4 decel eration dur
too | ow
Connect motor p
L driver power out
Motwirring Shresistance val u Repl ace motor
equal and i f th

266



Mai | Sub|Di spliEary:0E?2
0E 2 ContenPower output tga ommtdor shor
Cause Di agnosi s Sol uti on
Driver u, V, Di'sconnect mot o 1. Reconnect wir
shorted to gand check for S12 Change motor
bet ween driver '
Connect mod¢abl @
driver power oulf
Mot or shorteresistance val u Repl ace motor
in the range o
Driver faul't / Replace driver
Ma i Sub|Di spliary :06E4
0 E 4 ContenRPhase overcurrent
Cause Di agnosi s Soluti on
Dri MerV, WtDlsconnect mot o 1. Reconnect wir
and check for s
shorted to ¢ . 2. Change motor
bet ween driver
Connect motor p
Mot or shortedr'.ver power OU1Replace mot or
resi stance value
equal and i f th
Driver fault / Replace driver
Mai| Sub|Di splay:0FO0
0OF 0 Contenbriver overheated
Cause Di agnosi s Sol uti on
Temperature |Measure the t|1. | mprove cool ing
modul e expepegdriver radiat|{check installation
i mit 2. Repl ace driver
hi gher power ratin
3l ncrease duration
acceleration and de
4. Decrease |l oad
Mai nSub|Di spliEay000
10 0 Cont emott:or overl oaded
Cause Di agnosi s Soluti on
Verify if actwual ||1. Decrease |l oad
Load too : . . .
maxi mum value all ¢2. Adjust I imit val
Strong_ Look for rrveicbhraantiicl' Adjust gain val_u
mechani ca . 2. Il 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 ding blyer ity holding bricCut off holding bra
engaged
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Mai nSub|Di spliEary020
10 2 Cont eMott:or rotor blocked
Cause Di agnosi s Sol uti on
Mot or r ot . .
bl ocked Look for mechaniciCheck the machinery
Mot or r ot
bl ocking . .
thresholdVerlfy R/ad5u7e o f Adjust R@bu7ze of
too | ow
Mai|Sub| Di splfeEay2 00
12 0 Cont eRetg:ener ati ve resistor over v
Cause Di agnosi s Sol uti on
Regenerativel. Verify if 1 Decrease motor r o]
exceeded caphigh 2. Decrease |l oad ine
regenerative?2. Verify if 3. Add an external r|
Power supelyl. Verify if 1 Decrease power su
too high vol tage is wi]|?2 Il ncrease regener aj
range. value(add external r
2. I nterval r
resistor wvalu
Unstabl suppwVeri fy if pow/Add a surge suppress
vol tage voltage is stlsupply.
Regenerati ve / 1. Add an external rod
di scharge ci 2. Replace driver
damaged
Mai|Sub| Di splfeEay2 10
12 1 Cont edotl:di ng brake error
Cause Di agnosi s Soluti on
Regenerative Replace regenerative
Hol di ng bradisconnected P 9
damaged Hol ding brake|Repl ace driver
damaged
Mai|Sub|Di spliEary2 2 0
12 2 Cont eRetgienerative resistor value
Cause Di agnosi s Soluti on
Extgrnal reg Repl ace the regenera
resistor val . .

. / right resistance vV a
than the min specification of the
all owed by t P

Mai|[Sub |Di splfeay5 0 0
15 0 Cont eemtccoder di sconnected
Cause Di agnosi s Soluti on
Encoder cabl ¢ : Make sure encoder
. Verify encoder ¢
di sconnected connected
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Encoder caebrlrfVerify if encode|Reconnect encoderiH
Encoder dama / Repl ace motor
Encoder meas .
/ Repl ace driver
damaged
Mai|[Sub |Di splfeary5 10
15 1 Cont eemtccoder communi cation error
Cause Di agnosi s Sol uti on
Encoder wire|Verify if encode|Replace with starf
|l ayer is misdgshielding | ayer cabl e
Encoder cabl ¢{Verify if encode|Reconnect encodeiq
Encoder dama( / Repl ace motor
Mai 1Sub/Di spliEary5 20
15 2 Cont eemtccoder initial position err
Cause Di agnosi s Sol uti on
1. Make sure encol
1. Verify if encodVOItage s stable
o? 2. Make sure encol
vol tage ib5s% DC5V
. . . . damaged.
Communicatl2. Verify if esrmdaed
: 3. Make sure encol
data abnorl ayer is not damag .
. . |l ayer i s gamanded
3. Verify if encod
hi plowered power Su4. Make sure encol
from-phoingehr ed power
cabl e
Encoder dg / Repl ace motor
Epcodgr m e / Repl ace driver
circuit dg
Mai nnSub |Di spliEay5 30
15 g ConteMuititurn encoder error
Cause Di agnosi s Soluti on
) , |Perform origin positi
) i Origin cali . i . ) i ) .
I nitial use position initializat:i
perfor med i
coordinate system.
) ) ) 1. Replace the motor
Encoder witlVerify if e
) ) absolute encoder.
mul titurn almul tiabsohut
) ) 2. Be®l5 = 0 to deact
function usd{¢(functi on i
absolute function.
Repl ace bat
Low battery|restart dri|Replace battery
al arm
Al arm not <c/Absolute position | o
Battery has . . .
. |replacing blperform multiturn in
has beemandi o i
restart origin of coordinate
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Mai nSub |Di splfEay540
15 4 Cont eemtccoder parameter settings |
Cause Di agnosi s Sol uti on
Absolute en(Verify if entcwd Modify absol ute ¢
is incorreciabsolute value |settings
Mai nSub |Di splfEay550
15 5 Cont eemtccoder data overfl ow
Cause Di agnosi s Sol uti on
Ver i f if encod
Encoder dat y Initialize multit
damaged
Absol ute val
i i Verify if encodAdjust absappmultieca
application:
) damaged mode, set to turr
rotates in ¢
Mai nnSub |Di spliEay560
15 6 Cont eemtccoder over heated
Cause Di agnosi s Sol uti on
The encoder |[Verify i f motor
i Reduce encoder t ¢
temperature|too high
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Mai nSub |Di splfEay570
15 7 Cont eemtccoder counter error
Cause Di agnosi s Sol uti on
Ver i f if encod
Encoder dat i y Initialize mul tit
damaged
Absolute val . . . .
) . Veridncdder i s Adjust absolute |
application:
) damaged mode, set to turnr
rotates i n ¢
Mai ([Sub |Di spliEay700
17 0 Cont eEmtccoder data error
Cause Di agnosi s Sol uti on
1. Make sure enco/(
1. Verify if encodVOItage s stable
. Q . 2. Make sure encoo(
vol tiasgeDC5 % ;
. . . damaged.
Communicat2. Verify if encod
. 3. Make sure enco/(
data abnorl ayer is not damag .
. . |l ayer i s grounded
3. Verify if encod
hi bwer ed ower Su4. Make sure enco/(
® P from-phoinvgehr ed power
cabl e
Encoder dg / Repl ace motor
E_ncod_er mée / Repl ace driver
circuit dg
Mai nSub |Di splieaay7 10
17 1 Cont eEmtc;oder parameter initialliz
Cause Di agnosi s Sol uti on
Driver anCVerify driver and Repl ace with matcl
not mat chg motor
Error whill' Vefi égcoder cab|Use standard enco/(
2. Verify if encod|the connection of
parameter g.
insul ator, broken and motor, change
encoder .
i mproper contact. necessary
Mai|[SWb |Di splfeaay80 0
18 0 Cont eextc;essi ve position deviation
Cause Di agnosi s Sol uti on
| mproper posiVerify if wvalue offlncrease value
deviation set
Position gainVerify i1iPOYRAPWEO50/Il ncrease PWallowe
| ow too | ow P0.105
Toraque i midt Verify iPOQBIPWESE 20/l ncrease PWDLBe
q too | ow P0522
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1 Verify if accel{l. I ncrease du
decel eration acceleration a
i s It ove. 2. Decrease ro
Excessive extl2 Verify if rotatjvelocity
high 3. Decrease | o
3. Verify if 1l oad
Mai|Sub [Di splitay810
18 1 Cont eextccessi ve velocity deviatio
Cause Di agnosi s Sol uti on
Deviation betw : . 1. Il ncreafP8602Aa)] ue
vel ocity and verify IF)f0'6\0€|u‘2. Be602 to 0O, pos
too | ow .
too great detection off.
Accel eration a : . 1. Il ncreafPb683VRD.2le3
decel eration dVerlfy 'PfO'S\lQIWZ. Adjust wvelocit)y
. /P0313 are too d
set velocity i velocity |l ag errol
Mai|Sub [Di splitay9 00
19 0 Cont eMottwirbrati on too strong
Cause Di agnosi s Sol uti on
Mot or veloci|Ver iHQ00i3f i s to|Decrease PODOBe of
too much
Mai|Sub|Di splitary :d A0
1A 0 Cont eOvtexr speed
Cause Di agnosi s Soluti on
1. Verify if wvelocity |[1. Adjust veloci
2. Verify if simulatedcommand,; 2 P0OIBA &
Mot or wvel|is too high; val ue;
exceeded|3. Verify if par3@metisr/3. Adjust pul se
speed | i]|l ow; frequency and d
(P0321) 4. Verify if input frefrequency coeff
frequency toptufbseienti|ld. Verify encod:/q
5. Verify if encoder i
Mai|Sub|Di splfeary :d A1
1A 1 Cont evetliocity out of control
Cause Di agnosi s Soluti on
Mot or ve|Verify encoder phase s Reconnect UVW ||
out of <c¢c|lcable is connected to|connected. I f s
Excessiyv unsolved, pl eas|
vel ocity technical suppo
Mai|[Sub|Di spliEary :@abo0
1b 0 Cont &Bruts: i nput signal dithering
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Cause Di agnosi s Sol uti on
SynChronlzatISet synchroni zati on
the controlleif di therin stops
high 9 P
SynChronlzatISet a reasonabl e sy

c ¢ | too short duetime

ontro er number of sl g '

synchroni za

di thering Tunseynchroni z
dithering rarlncr@é)leBO.OZBO.OZS
Command del a\y
counts in synSeRP0027 = 2 to incre€
needs to be

Mai|Sub|Di splEary:&db1l
1b 1 Contdmtccorrect electronic gear rg

Cause Di agnosi s Sol uti on
Numer ator or |[Reduce number of pu

Val ues out is zerol/ Set
range

Mai|Sub| Di spltay:dcO
lc 0 Cont eBott:th STO fail ed

Cause Di agnosi s Sol uti on
Verify if ST(Verify 24V STO powe

Both ST®igm|lis nor mal cable connection

val i d Di sconnect s\yYClose switch
connected to

Mai|Sub|Di splEary:dc1l
lc 1 Contedst STO failed

Cause Di agnosi s Sol uti on
Verify i f ST(Verify 24V STO powe

1st STO inis nor mal cabl e connection

val id Di sconnect syClose switch
connected to
Mai|Sub|Di splEay:dc?2
lc 2 Cont emtd: STO failed

Cause Di agnosi s Soluti on
Verify i f ST(Verify 24V STO powe

2nd STO inplis nor mal cable connection

val id Di sconnect syClose switch
connected to
Mai|Sub|Di spliay:dc3

lc 3 Cont eSntO. poswerpl y 1 anomaly
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Cause Di agnosi s Sol uti on
STO power Slverif i ssue
undervoltag y ~ |Pl ease contact manu
for a few tif
overvol tage
Drive ower Check i f ther
P fluctuation {|Add an external vol
stabl e
power supply.
Mai|Sub|Di splifary4d c
lc 4 Cont eSnitO. power supply 2 anomaly
Cause Di agnosi s Sol uti on
STO power Slver i f i ssue
undervoltag y S|Pl ease mamufa@zdet urer |
for a few tif
overvol tage
Drive ower Check i f thert
P fluctuation i|Add an external vol
stabl e
power supply.
Mai|Sub|Di splifary5dc
lc 5 Cont eSnitO: i nput <circuit 1 anomaly
Cause Di agnosi s Soluti on
STOnput cir|Verify issue
anomal y for a few tirPlease contact manu
Mai|Sub|Di splitary :dc 6
lc 6 Cont eSntO: i nput <circuit 2 anomaly
Cause Di agnosi s Soluti on
STO input c|Verify riesstuar
/Pl ease contact manu
anomal y for a few tif
Mai|Sub|Di splEry:dc?7
lc 7 Cont eSnftO: ci rcuit BUFFER 1 anomaly
Cause Di agnosi s Sol uti on
STO circuitivVerify ''SSU€ bl case mamufamdet urer.
anomaly for a few tif
Mai|Sub|Di splifay :4c8
lc 8 Cont eSnTtG: ci rcuit BUFFER 2 anomaly
Cause Di agnosi s Sol uti on
STO circuit|{Verify issue
- /Pl ease contact manu
anomaly for a few tif
Mai|[Sub |Di spliEard 100
21 0 Cont dntO i nput interface assignm
Cause Di agnosi s Soluti on
Il nput signal Verify POUORGBGAI0®P]| Set properP0OvddOues
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t wo or more f|P0444. 47 |P040DP0A4A44. 47
Mai |[Sub Di spliEayt10
21 1 ContdntG i nput interface functi o
Cause Di agnosi s Sol uti on
l nput signal|{Verify WPOUORGCAI0Df|Set pr operPOOu e s
error PO444. 47 PO40B0A4A44. 47
Mai|[Sub |Di splfEary1 20
21 2 Cont dnftO output interface functi
Cause Di agnosi s Soluti on
l nput signal |[Verify WwVOUULRGBGA1DLf |Set pr operP Ovdald0u e s
t wo or more f P0415
. . Verify VPOUURG®BGA1Ef [Set properP OvdaldOu e ¢
l nput siagsagr
P0415
Mai|[Sub |Di splfEard4 0 0
214 0 Cont eErEtPPROM parameters initialliz
Cause Di agnosi s Sol uti on
. Restart after I f parameter not ¢
Error during arameter Verfrestarts |l ease (
of EEPROM patP - P
parameter is sa
Mai|Sub |[Di splitay4 10
24 1 Cont erEtPPROM har dware error
Cause Di agnosi s Sol uti on
EEPROMamag e d Verify if multi|Replace driver/ Up/¢
same
Mai|Sub |Di splitay4 20
24 2 Cont eEmtr:or saving alarm history
Cause Di agnosi s Sol uti on
Powerff durin{(Verify alarmfdflulPower | ost after i
Several diff ¢ : Figure out other
Verify alarm co
a row
EEPROM damaVerlfy |f_ it i|lRepl ace driver/ Up/(
several times
Mai|Sub [Di spliEay430
24 g Cont eemtr:or occurred when saving
Cause Di agnosi s Sol uti on
Powerf f befor | Wait until dat a s
saved before powering of
EEPROM damagqRestart driver Restart driver f ol
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Mai|Sub [Di spliEa440

2 4 4 Error des&rirpti omccurred when
Cause Di agnosi s Sol uti on
Powerf f befor | Wait until data s¢
saved before powering of
EEPROM damagq{Rest artf odriavdrew Restart driver f ol

Mai|Sub [Di splEa450

24 5 Error desErmr@rnioncurred when say
Cause Di agnosi s Sol uti on
Powerf f befor | Wait until data s¢
saved bef poswering off
EEPROM damagq{Restart driver Restart driver f ol

Mai|Sub [Di spliEa460

24 6 Error desRatigptdawi:ng er-nbdbf durir
Cause Di agnosi s Sol uti on
Power off togq- - Upgraoét war e
EEPROM damagq{Restart driver Restart driver f ol

Mai|Sub |Di spliE3600

Error desRaodipttiiwen/: Negative posit
26 0 .
no-homi ng mode

Cause Di agnosi s Sol uti on
Positive/ neg/Verify position I/
position | im

Mai|Sub |Di spliE3800

28 0 Error desQ@Qutiputi omul se frequency
Cause Di agnosi s Sol uti on
Frequency di|Ver imotarf rotati ooReduce t he n
out put exceelthe number of frqfrequency di vi

pul se output are|lor reduce rotat

Mailsub|pijsplimg 700

57 0 Error deskariad oaml:arm input val.
Cause Di agnosi s Sol uti on
Forced alar|{Verify forced gVerify if the inp
signal occu correct

Mai|Sub|pisplEay:6FO0

5 [F 0 Cont eMott:or model no. detection er
Cause Di agnosi s Sol uti on
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Aut omati cal Pl ease contact ol
mot or & oma&tn / support
set motor
Mai|Sub|pj splfary:6F1
5 [F 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
spliEat 00 0
ror desMaiimptlioop interrupted t
agnosi s Sol uti on
eck for inter|Ground driver angd
The motor <c . .
Calculationde:V|ces relea§| interference
el ectromagnetic
overfl ow - -
Restart driver Repl ace driver
Mai | Sub|pijsplEay0 1o
60 1 Error desVYaligpadiitojm:l oop interrupt
Di agnosi s Sol uti on
Verify if encod/ Replace encoder (g
Mot or contr|land that the en
calculation|{too not |l ong (m
overfl ow meters)
Restart driver Repl ace the drive
Mai| Subpj splEay0o0o
70 0 Error desEmdrpyptoinan error
Di agnosi s Sol uti on
Encryption Restart driver Pl ease contact o\
initializat support
powen.
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8. Al arm cl earing

8..46ervo Drive Al arm

For alarm candhbeechear @&d met hod.
Met hod 1

IF By setting bit 7 of 6040h to 1, switches state
compl eti onSwi tNoh foaju.ldti(sabl ed

Met hod 2

Use auxili@Fy A&Cluncti on

IF Pres® Metl ect auxiliary funcFoALCRy #sesan®&ET to
hold to clear the alarm

Met hod 3

Set 1 O input functinpLL&RYr Afarmtol sewrtchpubput 1in

connection to clear the al ar m.
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8 Bt her CAT Communication Al arm

Et her CAT communication related alarms are erasa
hi story.

Clearing Ether CAT communication alarm is similze
Pl ease clear the alarm befforsé¢ aswi.tching to 402 m

Et her CAT communication alarm however, r el
station. Can be solved according to

1 Set bit 4 of ESC control regi st

er

f ol

| owi

0x120

2F The communication alaltmtbhbanf bedbbhekr efl

code register 0x134~0x135 is 0.

3 Bysetting bit 7 of469Hd4dthe tmadhi mevaficdimisf agl t

initi a$wiztach o) .di sabl ed

Mai|Subpj splfay:63A

73 A |[Error des@ynoMdmanger 2 | ost

Cause Di agnosi s Sol uti on
Poor master|- - I ncrease the
performance threshol d
Singheéet drijls it a single unit [Switch drive
probl em in the network

Check the groundavimgnRepl ace t he
Interfere )

qual ity cabl e

Mai|Subpj splfay:33b

73 B |[Error desETYN®Q ilo:ms't

Cause Di agnosi s Soluti on
Poor master|- - I ncrease thr
perfor mance I i mit
Singheét drijls it a osri mullet iwniet {[Switch drive
probl em in the network
) Check the grounding |[Replace the
interfere .

quality cabl e
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Mai|Subpi splEry:d3c
73 C |Error desExdeddiome Distributed ClI
Cause Di agnosi s Sol uti on
Poor master|- - Il ncrease threshol d
performance
I's it a singl|Replace driver
Singhéet dri _ g P
units togethe
probl em
net wor k
Check the gro/Replace network cab
interfere . .
net wor k wirin
Mai [SUbB|pj spragolo
80 1 Error desUWmkmpdwmncommuni cation er
Cause Et her CAT state machine transiti on
The status Al ESM status
error can |
The cuwrtragret i s maintained bel ow t
The result . . .
operation state is switched to tHh
Verify network connection and mas
Solution i )
transition order
Mai|Sub|pj splFEag02o
80 2 Error desMemprtyi over fl ow
Cause CPU failed to request memory
The status Al ESM status
error can |
The current state is maintained R
The result . . . .
operation state iepewatcbpdstat éeh
Solution Ver iSOy B@Gr dware is faulty
Mai|Sub|pj splEag0 30
80 3 Error desRAMPpdutonaf bound
Cause Et her CAT state machine memory add
device is out of bound
The stahes Al communication status
error can |
The result |NO
Solution Verify master device configuratig

280



Mai|Sub|pjispliEag0o5o
80 5 Error deskOE pftiiromware upgrade f ai
Cause Fi r mwaurren err or
The status |BOOT
error can |
The result |Remain in the detection state
Solution Replace firmware/ driver
Mai|Sub|pjsplEag06o
80 6 Error desSfaved B3N file does not
Cause ESI file does not match driver fi
The status |I NIT
error can |
The result |Remain in the detection state
Solution Burn matching firmware to driver
Mai|Sub|pjsplEagtlo
81 1 Error deslcmrvgltiidnEt her CAT transit
Cause Driver received unconvertible reg
The status |AlI ESM Status
error can |
The result The cu.rrent stat.e i s maintained o
operation state is switched to tHh
Solution Verify if the transition informat
Mai|Sub|pjsplEagt2o
81 2 Error desUWnmnkmdwrmnEt her CAT state m
Cause Driver receives a transition reqld
state machine
The status Al ESM Status
error can |
The result The cu.rrent state is maintaineq b
operation stabethe switcbhbpdrati on
Solution Verify transition information fraqg
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Mai|Sub|pispliEagt3o

81 3 Error desRmadtpeadtoinan request from
Cause Driver receives a transition req\
Thetatus oflnitialize the conversion to a bg
error can |
The result |initialization
Solution Verify i f driver software version

Mai|Sub|pispliEagtao

81 4 Error deslcmvgltiidnf:i r mwar e
Cause Firmware not matched with driver
The status |BOOT/ I NIT
error can |
The result |Keeping in the detection status
Solution Return driver to supplier to upda3g

Mai|Sub|pjsplEagts5o

81 5 Error deslcmvgltiidnmai |l box configur
Cause Boot state action not supported U
The status|lnitialize the conversion to a bd
error can |
The result |lnitializati on
Solution Ver iSy B@ftware version supports

Mai|Sub|pjsplFEagt6o

81 6 Error desRm@pptsitoant:us i s invalid f
Cause The synchronizati on marmwa®er i sonih
The status | pr-@eperati on
error can |
The result |initializati on

) 1. Verify if XML file version is
Solution

2. Et her CAT sl ave controller errqo
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Mai|Sub|pispliEagt7o
81 7 Error deslcmyv Pltnicdma ncagref i gur ati on
Cause Synchroni zati on manager configur g
The status | Pr-ep above
error can |
The result |Pr-ep
Solution Vermdyter device configuration/ ES
Mai|Sub|pispliEagtso
81 8 Error desNagiwdliiodh:i nput dat a
Cause The input data is not wupdated for
The status| Al ESM status
error can |
The current state is maintained
Theesult st . . .
operation state is switched to tAh
i 1. Verify if TxPDO is valid
Sol tion . . .
2. Verify master device synchroni
Mai|Sub|pjsplFEagtoo
81 9 Error desNaogiwdliioh:out put dat a
Cause Out put data is not updated for mg
The status| Al ESM status
error can |
The current state is maintained
The result . . .
operation state is switched to tAh
i 1. Verify if RxPDO is wvalid
Sol tion . . .
2. Verify master device synchroni
Mai|Sub|pjsplEay:81A
81 A Error desSyrnhriomi:zati on error
Cause RxPDO amnudd@x@e order failed or on
synec
The status/| Al ESM status
error can |
The current state is maintained R
The result . . .
operation state is switched to tAh
. 1. Verify if PXPDO is wvalid
Solution . . .
2. Verify master device synchroni
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Mai|Sub pi spliEry:81b
81 |b Error desScyrnicpMaincang:er 2 watchdog ti
Cause The RxPDO update timeout i n oper g
The sohtubkdqoperati on
can be det ¢
The result |Safe operation
) 1. Ve3DhDfme@iivork is connected
Solution i )
2. Verify RxPDO update ti me
Mai|Sub|pi splEay:81c
81 c Error deslcmrvgltiidnSyncManager type
Cause Synchroni zation Manager configur g
1. Emai | out put
2. Emai | i nput
3. Process data output
4 . Process data input
The status |Pr-eperation
error can |
The result |l nitialize
Solution Veri fyfiffeXMersion i s consistent
Mai|Sub|pj splfay:81d
81 d Error deslcmvgltiidnaut put configur a
Cause Process data output synchroni zat.
The status |Pr-eperation
error dcetned
The result |l nitialize
) 1. VebiBnchronization manager c(
Solution . . . . .
2. Verify if XML file version is
Mai|Sub|pjsplEay:81E
81 E Error deslcmvgltiidni:nput configurat
Cause Process data input synchronizati g
The status |Pr-eperation
error can |
The result |l nitialize
_ 1. VsbiBgnchronizati on manager c(
Solution

2Verify if XML file version

i s cd
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Mai|Sub|pispliEag21o
8 2 1 Error desWaiitpitingpnf:or Et her CAT st a
Cause Driver waiting for master device
The stabhes | Al ESM status
error can |
The result |Keeping the current state
Solution Verify transition request sent fr
Mai|Sub|pispliEag22o
8 2 2 Error desWaiitpitigpnf:or the Et heQpCAslt
Cause Driver waiting for mAptreaquest ce
The status|Safe operation, operation
error can |
The result |Keeping the current state
Solution Verify trtegueisti esent from master (¢
Mai|Sub|pjsplFEag230o
8 2 3 Error desWaiitpitngnf:or mas tOgpr rdeewiecs
Cause Process data output synchronizat.i
The status |Operation
error dceatned
The result |Keeping the current state
Solution Verify transition request sent fr
Mai |Sub|pjsplEag24o0
8 2 4 Error deslcmvgltiibnprocess data inp
Cause TxPDO i s cwinfhi-ngauprpeadb | e obj ect s
The status|Safe operation
error can |
The result |Pr-eperation
Solution Reconfigure the TxPDO mapping obj
Mai|Sub|pjsplEag250
8 2 5 Error deslcmyvgltiidnprocess data out
Cause RxPDO is conf i-ngauppeadb Iwe tcdb jneont s
The status|Safe operation
error can |
The result |Pr-eperation
Solution Reconfigure the RxPDO mapping ob]j
Mai|Sub|pi splFag28o
8 2 8 Error desfyn@tmmdche not supported
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Cause Sync mode is not supported in thgeg

The status|Safe operation
error can |

The result |Pr-eperation

1. VerHQ ys oSOt evrag ieo n

Soluti on ] i
2. Verify XML version

Mai|Sub|pj splEay:82b
8 2 b Error deslcmvgltiidni:nputs and out pu

Cause No RxPDO and TxPDO updates for mag
The status |AlI ESM status
error can |
The current state is maintained R
The result . . .
operation state is switched to tHh
. 1. Verify if current RxPDO and T«
Solution . . .
2. Verify master device synchroni
Mai|Sub|lpj splfay:82c
8 2 c Error deskatigltioynynchronization er
Cause DC watchdog timer ti meout
The status|Safe operation, operation

error can |

The result |Safe operation

1 Ve3$D flGr iware is faulty

Sol uti . . )
crutton 2Verify DC setting and del ay

Mai|Sub|pj splfay:82d
8 2 d Error desMNaogipyrnomroni zation error

Cause Synchroni zation is invalid

The status|operation
error can |

The result |Safe operation

1Verify if "fatal synchronizati on

Solution . : .
2. Verify master device synchroni

Mai|Sub|pj splEay:82E
8 2 E Error desfTyn@ohromi:zation cycl e ti

Cause Master device synadhmeonisz asteiton oc Yy a

t
mi croseconds
The status|operation

error can |

The result |Pr-eperation

Solution Verify master device synchroni zat
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Mai|Sub|pispliEag30o0
83 0 Error deslcmvagltiidnDi stributed Cl oc
Cause Synchroni zation settings in sync
The status|Safe operation
error can |
The result |Pr-eperation
Solution Verify master device synchroni zat
Mai|Sub|pi splFEag32o
83 2 Error desRirdtprtiimwntti ohoCkedkl| pbasé
Cause Di stributiohoCkedk|l pbasseetting i g
The status|Safe operation, operation
error can |
The retsaitlus Safe operation
Sol ution Verify_magter device Distribution
transmission del ay
Mai [SUDB|pj sppEagsso
8 3 5 Error desRirdtprtiitbont:i on Clock cycl e
Cause Set synchr ontiiznaet iiosn ncoytc Ilper oporti o
The status|Safe operation
error can |
The result |Pr-eperation
Solution Refer to user manual to set a regqg
Mai |Sub|pj splEag36o0
8 3 6 Error deslcmvgltiidnDi stribution CIl o
Cause The synchronization cycle ti me s¢g
1 125us2520us 50Q@us
4 750us10500u2060us
7 4000us
The status |Safogperati on
error can |
The result |Pr-eperation
Solution Verify master device synchroni zat
Mai|Sub|pj splEag500
85 0 Error desgEERRPO®Moins i naccessible
Cause Et her CAT sl ave controller failed
Thetatus ofAll ESM status
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error can |
The result |Keeping the current state
Sol ution 1. Ve$[_DfE§aGa:rtiware i s fau_lty
2. Verify i f master device rel eas
Mai|Sub|pispliEags1o
85 1 Error desgEERBPOMoerr:r or
Cause EEPROM operation of Ether CAT sl ay
The status Al ESM status
error can |
The result |Keeping the current state
Solution Verify if master device released
Mai|Sub|pj splFEag52o0
85 2 Error desHarigpwdroem:i s not ready
Cause Data communication | ost
The status |AlI ESM status
error can |
The result |Keeping the current state
Solution Ver iSy H@Gr dware is faulty
Mai |Sub|pj splEag60 o0
8 6 0 Error deskEtrhernCAh:frame | ost per
Cause Et her CAT frame | ost per uni t00h me
The status |All sstatu
error can |
The result |Keeping the detection state
Solution Change to network cable with high
Mai|Sub|pjsplFEag700
87 0 Error desRrmiiypdiri om@anenabl ed under
Cause Enable drumeuppodeed mode
The status |All status
error can |
The result |Maintain status
Solution Switch to the correct control mo
Mai|Sub|pjsplEag900o
89 0 Error desHamiprtd olbrr or
Cause Di agnosi s Sol uti on
Homing velociVerify if homiiDecrease homing
Passed homingtoo high. Or sincrease homing 3
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before signalhoming velocit

Ver iifryputf si gn signal
Homi ng mode isensors are cgaccordance
coincide withthe demands of

homi ng mode

Ver i f i f i mprilResel ect homin m
Unsupported f y p I

mode is set in
mo d e . .

dictionary 609
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