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First of all, thank you for choosing TECO Motor Servo Drive JSDE2 Series (hereinafter referred
to as “JSDE2”) and Servo Motor.

JSDE2 can be operated by the digital panel manipulator or through the PC man-machine
program to provide various functions that enable the product to further address customers’ different

application requirements.
Before using JSDE2, please read this Technical Manual; main contents of this Manual include:
B Inspection, installation and wiring procedures of the Servo System.

B The operating procedures, state display, error alarms and handling counter-measures

description of the digital panel manipulator.
B Servo System control function, trial run and adjustment steps.
B Description of all Servo Driver parameters.
B The rated specifications of the standard model.

In order to facilitate routine inspections and maintenance and to understand the cause of the error

and the counter-measures, please keep this Manual in a safe place for access at any time.

Note: Please deliver this Manual to the end user for the maximum effectiveness of the Servo

Driver.

B Warnings and Pre-cautions:

A Warnings

* Do not conduct wiring work when power is turned ON.

* Do not touch the circuit or replace parts after the input power is turned OFF but before the
state of the Servo Driver displays the CHARGE LED light is OFF.

* The output terminals U, V, W of the Servo Driver must not be connected to the AC power.

* Motor overheat protection is not provided.
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A Attention

* When the servo driver is installed in the control panel, if the ambient temperature is too
high, please install a cooling fan.

* Do not conduct pressure resistance test on the Servo Driver.

* Before the machine starts to operate, confirm whether or not the emergency stop switch can
be started at any time to stop the machine.

* Before the machine starts to operate, the user parameter setting value must be coordinated
with the machine. Failure to adjust to the matched correct setting values may result in a
loss of control or failure of the machine.

* Before the machine starts to operate, make sure to confirm the parameter Cn030: serial
model settings, and select the correct Driver and Motor matching combination! Confirm
the parameter Cn001 control mode selection.

B Safety Pre-cautions:

Please read this Manual thoroughly before installing, operating, maintaining, and checking. Only

a professional qualified personnel can perform assembly line work.

The safety pre-cautions in the Manual are divided into two items: “Warnings” and “Pre-

cautions”.
. Indicating a dangerous situation that may result in death or serious injury
Warnings : o
of personnel if ignored.
Indicating a possible hazardous situation that may result in a less serious
A Pre-cautions | : or minor injury of personnel and damage of machinery equipment if not
resolved.

Therefore, this Technical Manual shall be read in detail before

using this Servo Driver.
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1-1 Product Inspection

This servo product has been completely functional tested before shipping off the factory, to prevent

the product from non-conforming caused by negligence during delivery process, please check the

following items in detail after unpacking:

Check the model numbers of servo driver and servo motor are the same as the model ordered.
(Please refer to the following chapters for model number description)

Check whether or not the appearance of servo driver and servo motor are damaged or scratched.
(Do not wire or connect to power when there is damage during shipping! )

Check whether or not there is any poor assembly; loose parts and components in the servo driver

and servo motor.
Check with the hand whether or not the servo motor rotor shaft can rotate smoothly.

(Servo motor attached with mechanical brake cannot be rotated directly! )

If there is any failure or abnormal indication mentioned above, please contact TECO Electric &

Machinery sales representatives or local distributors immediately from whom you have purchased this

product.

12 TECO



1-1-1 Servo Driver Model Verification

JSD G2S-15 A-E

TECO AC Servo

Driver Product Number

Driver Series:
G2: G2 Series
G2S: G2S Series

Driver Model

Output Power List by Servo Model

Optional model
(communications)
E:EtherCAT

AC Input Voltage:
A: AC 200V Single-
phase/Three-phase
A3: AC 200V Three-phase
B: AC 400V Three-phase

200V Class 400V Class
10A: 100W 75A3: 3.0kW 10B: 750W 75B: 5.5kW
15A: 400W 100A3: 4.4kW 15B: 1.0kW 100B: 7.5kW
20A: 750W 150A3: 5.5kW 25B: 2.0kW 150B: 15.0kW
30A: 1.0kW 200A3: 7.5kW 35B: 3.0kW 200B: 22.0kW
50A3: 2.0kW 300A3: 15.0kW 50B: 4.4kW
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1-1-2 Servo Motor Model Verification

JSM A-P U C 04 A 3 K B

—— —— —— —— —— —— — T
Mechanical Brake:
TECO AC [1: No Brake
ServoMotor Product B: With
Number Mechanical Brake
Motor Series = - -
Key sl 1 seal
A Series Coding ey slot | Oil sea
O No No
IP67 Rating - K Yes No
(except Axis and Joints) (e} No Yes
A Yes Yes
Motor Inertia:
S/U: Ultra low inertia
L: Low Inertia Encoder Specifications:
M: Medium Inertia || 7: 17 bit (incremental)
H: Medium Inertia 3: 23 bit (incremental)
I: Medium Inertia 5: 15 bit (absolute type)
B: High Inertia A: 17 bit (absolute type)
W: 23 bit (absolute type)

Motor Rated AC ;lzlxlé\;gl;:,ge:
Rotational Speed: B: AC 400V
A: 1000 rpm
B: 2000 rpm
C: 3000 rpm
H: 1500 rpm

Motor Rated Power:

P5: 50 W i 18: 1.8 kW

01: 100 W 20: 2.0 kW

03: 300 W i 29: 2.9 kW

04: 400 W i 30:3.0 kW

05:550 W i 44: 44 kKW

08: 750 W { 55:5.5kW

09: 850 W 75: 7.5 kW

10: 1.0 kW :110: 11.0 kW

13: 1.3 kW {150: 15.0 kW

15: 1.5kW i
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1-1-3 Servo Driver and Servo Motor Matching Comparison Table

AAttention

* Before the machine starts to operate, make sure to confirm the parameter Cn030: serial
model settings, and select the correct Driver and Motor matching combination! Confirm
the parameter Cn001 control mode selection.

Users can use dn-08 to check the driver/motor combination set in the driver currently. If the

displayed combination differs from actual condition, please reset parameter Cn030 (Serial model

setting) according to the following table and set Cn029 (Parameter reset) as 1 to stop power supply to

reset driver parameter; users may also consult their local distributors.

200V Class
. Motor dn-08 Displayed Value / Cn030
U A(8)) 0 FS T 0D s Specifications S[;tt?ng Value
WO bl Encoder Specifications
(The last code represents the
. . (The last code represents the
MatChl-ng dlff:;zlclicg c(;fﬁt:::lcs())der Power | Speed | gifference of encoder specifications)
Capacity | | emental type: 7 (17bit) / 3 (23bit) s (rpm) I:f):zﬁi:tt;lpteypg (17 5%;;’}2 /(ng;}’;;)
Absolute type: 5 (15Bit)/ A (17bit)/ W (23bif)
(23bit)

JSMA-PSCP5AD 0.05 3000 H101o
JSMA-PUCP5AQO 0.05 3000 H1050
JSMA-PSCO01AD 0.1 3000 H1020
10A JSMA-PUCO01AQO 0.1 3000 H1060
JSMA-PBCO1AD 0.1 3000 H107o
JSMA-PUC02A0 0.2 3000 H1080
JSMA-PBC02A0 0.2 3000 H1090
JSMA-PSCO01AQO 0.1 3000 H111o
JSMA-PSC02AQ0O 0.2 3000 H1130
JSMA-PUCO02AO 0.2 3000 H1190
JSMA-PBC02A0 0.2 3000 H11AD
15A JSMA-PLCO03ADC 0.3 3000 H1120
JSMA-SC04AQD 04 3000 H114o
JSMA-PSC04AQn 04 3000 H1150
JSMA-PUC04AO 04 3000 H11Do
JSMA-PBC04AQD 04 3000 H11Eo
JSMA-SCO04AC 0.4 3000 H1220
JSMA-PSC04AC 0.4 3000 H1260
JSMA-PMAO5AC 0.55 1000 H1240
20A JSMA-PMHO05AC 0.55 1500 H1250
JSMA-PLCO08AC 0.75 3000 H121o
JSMA-PSCO08AD 0.75 3000 H1230
JSMA-PUCO08AD 0.75 3000 H12Do
JSMA-PBCO08AC 0.75 3000 H12EC
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. Motor dn-08 Displayed Value / Cn030
U2 LTS s Specifications Sl:ttg’ng Value
WHCHEE b Tl Encoder Specifications
. (e l (R CIO TEDTEEINSIUIC (The last code represents the
Matchl.ng dlff:;(;rclicgc:fﬁeor:lcs())der Power | Speed | gifference of encoder specifications)
Capacity | | @ omental type: 7(17bity/3 23bity | KW) | (rpm) I:;Zf,ﬁ‘l‘t’ztt’;'p?pse(f S%Zt;’/ig /(1(;1()?3}’;;)
Absolute type: 5 (15Bit)/ A (17bit)/ W (23bit)
(23bit)
JSDG2S Matching Motor 1\f[0t0r. dn-08 Displayed Value / Cn030
Specifications Setting Value
Motor Model Encoder Specifications
. (The last code represents the (The last code represents the
Matching | gifference of encoder specifications)y | Power | Speed | gifference of encoder specifications)
Capacity | Incremental type: 7 (17bit) / 3 (23bit) | (kW) (rpm) Incremental type: 7 (17bit) / C (23bit)
Absolute type: 5 (15Bit)/ A (17bit)/ W Absolute type: 5 (15Bit)/ A (17bit)/ D
(23bit) (23bit)
JSMA-PSCO08AD 0.75 3000 H1310
JSMA-PUCO08AC 0.75 3000 H13BO
JSMA-PBCO08AD 0.75 3000 H13Co
JSMA-PBHO09AO 0.85 1500 H13Eo
JSMA-PMA10ADC 1.0 1000 H1320
30A JSMA-PMB10AO 1.0 2000 H1330
JSMA-PMH10AO 1.0 1500 H1340
JSMA-PMC10AC 1.0 3000 H1350
JSMA-PUC10AC 1.0 3000 H13Fo
JSMA-PLC10AD 1.0 3000 H5310
JSMA-PBC12A0 1.2 3000 H5320
JSMA-PBHO09AO 0.85 1500 H15B0O
JSMA-PUC10AQO 1.0 3000 H15D0o
JSMA-PLC10AD 1.0 3000 H5510
JSMA-PBH13AO 1.3 1500 H15Co
JSMA-PMAI15AD 1.5 1000 H1510
50A3 JSMA-PMBI15A0O 1.5 2000 H1520
JSMA-PMC15A0 1.5 3000 H1530
JSMA-PLC15A0 1.5 3000 H15EO
JSMA-PMB20AO 2.0 2000 H1540
JSMA-PMC20AC 2.0 3000 H1550
JSMA-PLC20AC 2.0 3000 H5520
JSMA-PBH13AC 1.3 1500 H1740
JSMA-PBH18AC 1.8 1500 H1750
JSMA-PBH18-18A0 1.8 1500 H1760
JSMA-PLC20AD 2.0 3000 H5710
75A3 JSMA-PMB30AO 3.0 2000 H171o
JSMA-PMC30Ac 3.0 3000 H1720
JSMA-PMH30AC 3.0 1500 H1730
JSMA-PIH30AC 3.0 1500 H177o0
JSMA-PMB40AO 4.0 2000 H178o
JSMA-PMB45A0 4.5 2000 H1790
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. Motor dn-08 Displayed Value /
DG2S Matching M . . .
UL I BTN Specifications Cn030 Setting Value
Motor Model Encoder Specifications
. (The last code represents the (The last code represents the
Matching | gifference of encoder specifications) | Power | Speed | gifference of encoder specifications)
Capacity | Incremental type: 7 (17bit) /3 (23bit) | (KW) (rpm) Incremental type: 7 (17bit) / C (23bit)
Absolute type: 5 (15Bit)/ A (17bit)/ W Absolute type: 5 (15Bit)/ A (17bit)/ D
(23bit) (23bit)
JSMA-PBH29AO 2.9 1500 H1850
JSMA-PHH30AC 3.0 1500 H1830
JSMA-PMH44A0O 4.4 1500 H1820
100A3 JSMA-PIH44AnO 4.4 1500 H1860
JSMA-MA44AQ0 4.4 1500 H18Do
JSMA-MB45A0 4.5 2000 H187o
JSMA-MBS5AD 5.5 2000 H1840
JSMA-PHH44AD 4.4 1500 H1930
JSMA-PBH44AnO 4.4 1500 H1940
JSMA-PMHS55A0 5.5 1500 H1920
150A3
JSMA-PIH55A0 5.5 1500 H1950
JSMA-PBH55A0 5.5 1500 H19Bo
JSMA-PMB70AO 7.0 2000 H19Co
JSMA-PBH55A0 5.5 1500 H1A3D
JSMA-PMH75A0 7.5 1500 H1Alo
200A3 JSMA-PBH75A0 7.5 1500 H1ASO
JSMA-PIH75A0 7.5 1500 H1A6D
JSMA-PIH110AO 11 1500 H1A70
JSMA-PIH75A0 7.5 1500 H1B8Oo
JSMA-PBH75A0 7.5 1500 H1BSo
JSMA-PMH110AO 11.0 1500 H1B1o
300A3
JSMA-PIH110AC 11.0 1500 H1B70
JSMA-PMH150AC 15.0 1500 H1B2o
JSMA-PIH150AC 15.0 1500 H1BBO
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400V Class

LADEZ2 0 BUE D I LS Spelc\;lifl)ct::ions dlggg;())issl:eltglfg \‘77;111‘11: /
Motor Model Encoder Specifications
. (The last code represents the (The last code represents the
Matching | gifference of encoder specifications)y | POWer Speed difference of encoder specifications)
Capacity | Incremental type: 7 (17bit) /3 (23bit) | (kW) (rpm) Incremental type: 7 (17bit) / C (23bit)
Absolute type: 5 (15Bit)/ A (17bit)/ W Absolute type: 5 (15Bit)/ A (17bit)/ D
(23bit) (23bit)
JSMA-PUC04BO 0.4 3000 H201o
JSMA-PBC04Bo 0.4 3000 H2020
108 JSMA-PUC08BO 0.75 3000 H2030
JSMA-PBC08BO 0.75 3000 H2040
JSMA-PUCO08BO 0.75 3000 H211o
JSMA-PBC08BO 0.75 3000 H2120
158 JSMA-PBH09BO 0.85 1500 H2130
JSMA-PMB10BO 1.0 2000 H2140
JSMA-PMB10BO 1.0 2000 H221o
JSMA-PLC10Bo 1.0 3000 H2260
JSMA-PBH13BCO 1.3 1500 H2220
258 JSMA-PMB15B0O 1.5 2000 H2230
JSMA-PLC15Bo 1.5 3000 H2270
JSMA-PMB20BO 2.0 2000 H2250
JSMA-PLC15BO 1.5 3000 H2370
JSMA-PBH18BO 1.8 1500 H2320
JSMA-PBH18-18B0 1.8 1500 H2360
JSMA-PMB20BC 2 2000 H2310
35B JSMA-PLC20BO 2 3000 H2380
JSMA-PMB30BC 3 2000 H2330
JSMA-PMH30BO 3 1500 H2340
JSMA-PIH30BO 3 1500 H2350
JSMA-PBH29BO 2.9 1500 H2440
JSMA-PMB30BC 3 2000 H2400
JSMA-PMH30BO 3 1500 H2410
S0B JSMA-PIH30BO 3 1500 H2450
JSMA-PMH44B0 4.4 1500 H2420
JSMA-PIH44B0 4.4 1500 H2460
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JSDG2S Matching Motor Spelc\;Iifl)ct::ions dlggg;())issl:eltglfg \‘77:111‘11: :
Motor Model Encoder Specifications
. (The last code represents the (The last code represents the
Matching | gitrerence of encoder specifications) Power Speed difference of encoder specifications)
Capacity | Incremental type: 7 (17bit) /3 (23bit) | (kW) (rpm) Incremental type: 7 (17bit) / C (23bit)
Absolute type: 5 (15Bit)/ A (17bit)/ W Absolute type: 5 (15Bit)/ A (17bit)/ D
(23bit) (23bit)
JSMA-PMH44B0O 4.4 1500 H2500
JSMA-PBH44B0O 4.4 1500 H2520
JSMA-PIH44B0 4.4 1500 H2570
75B JSMA-PMHS5BO 5.5 1500 H2510
JSMA-PBHS5BO 5.5 1500 H2530
JSMA-PIHS5BO 5.5 1500 H2580
JSMA-PIH75B0O 7.5 1500 H2590
JSMA-PBH44B0O 4.4 1500 H2650
JSMA-PBHS5BO 5.5 1500 H2660
JSMA-PIHS55BO 5.5 1500 H26BO
100B JSMA-PMH75B0O 7.5 1500 H2610
JSMA-PBH75BO 7.5 1500 H2670
JSMA-PIH75B0O 7.5 1500 H2690
JSMA-PIH110BO 11 1500 H26AD
JSMA-PBH75BC 7.5 1500 H271o
JSMA-PMH110BC 11 1500 H2720
150B JSMA-PIH110Bo 11 1500 H2780
JSMA-PMH150BC 15 1500 H2730
JSMA-PIH150BC 15 1500 H27AC
JSMA-PMH150B0C 15 1500 H2810
2008 JSMA-PIH150BO 15 1500 H2850
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1-2 Servo Driver Appearance

(1) JSDG2S-(E)-10A/15A/20A/30A (200V Class)

Heat Sink -—-------ft—

Function varies by model
JSDG2(S)-E: EtherCAT

Communication Connector
r— JSDG2S: RS-485/CANopen

Communication Connector

RS-485 Communication Connector

Monitor Cover

USB Communication Connector

Control Power Input Connection ____1

Terminal .

Main Power Input Connection

Terminal

External Regenerative

Resistor Connection Terminal ™~ 1_|

Internal Regenerative Resistor —---

Connection Terminal

Control Signal Connector

—
CN2

Motor Connection Terminal

Ground FG Connection Terminal

Motor Encoder Connector

&) @
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Full Closed Loop Encoder Connector
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(2) JSDG2S-(E)-50A3 / 75A3 (200V Class)
JSDG2S-(E)-10B/15B/25B/35B (400V Class)

Heat Sink

Monitor Cover

Control Power Input
Connection Terminal
200V:1, s

400V: 24V, 0OV 1

Main Power Input

o|B8UU00

000000

IPEELE
080000
0B8R0

CNé
|
!

CN5
|
|

>

]
m
=]
]

[wr]

Connection Terminal

External Regenerative
Resistor Connection

Internal Regenerative Resistor =

Connection Terminal

Motor Connection Terminal

Ground FG Connection Terminal

[o]
r
: I
R
s
"
-~ | 5]
rc | Il
P4 I I3
Ll || N T
1., .
e
| [ m Iz
AA
—

1-11

Function varies by model
JSDG2(S)-E: EtherCAT
Communication Connector
JSDG2S: RS-485/CANopen

Communication Connector

USB Communication Connector

RS-485 Communication Connector

Control Signal Connector

Motor Encoder Connector

Full Closed Loop Encoder
Connector
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(3) JSDG2S-(E)-100A3 / 150A3 (200V Class)
JSDG2S-(E)- 50B/75B (400V Class)

(o N« _ _ | s s Y e s | s f s s
[=—=J:= s} o=} e } s }f s | s f oot m
CoOoE OO, /e
CDOOme MmO /]
CODOOOEeE DO OO Eo e
COOOOa O E e

Heat Sink ®

| Function varies by model
JSDG2(S)-E: EtherCAT
Communication Connector JSDG2S:
RS-485/CANopen Communication

Connector

I CN5 CN8

Monitor Cover

USB Communication
Connector

Control Power Input

Connection Terminal RS-485 Communication Connector

i

200V:1, s IHI
400V: 24V, OV I

Main Power Input Control Signal Connector

Connection Terminal

External Regenerative
Resistor Connection

Motor Encoder Connector

Internal Regenerative Resistor —
Connection Terminal

|5 Full Closed Loop Encoder Connector

Motor Connection Terminal

Ground FG Connection Terminal
,\

ICIEIZIZEEISIEISIC]
|l§ B R
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(4)  JSDG2S-(E)-200A3 (200V Class)
JSDG2S-(E)- 100B (400V Class)

Heat Sink

il
Il
Il
8
i

il
I
B
00
il

[—— N —— N smmy—m=N-m-- =]

il

1]

i 3
- 3
®
o
Monitor Cover
9 0000

Main Power Input
Connection Terminal

|

External Regenerative

Resistor Connection —]

Internal Regenerative —

QIE=IR Bl

Control Power Input

Connection Terminal "I

200V:1, s
400V: 24V, OV

Motor Connection Terminal

Ground FG Connection Terminal

— Function varies by model
— JSDG2(S)-E: EtherCAT

Communication Connector
JSDG2S: RS-485/CANopen

Communication Connector

USB Communication
Connector

RS-485 Communication Connector

Control Signal Connector

Motor Encoder Connector

Full Closed Loop Encoder
Connector
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S))

JSDG2S-(E)-300A3 (200V Class)

JSDG2S-(E)- 150B/200B (400V Class)

USB Communication
Connector .

Control Power Input
Connection Terminal
200V, s

400V:24V, OV

Main Power Input
Connection Terminal = =

H

RS-485
Communication Connector

&Wu

IIDe - - - -
mEEE

= 5-digit Display

Main Power
Connection Terminal

1-14

]
Function varies by model

JSDG2(S)-E: EtherCAT
Communication Connector
JSDG2S: RS-485/CANopen

- . .
Communication Connector

— Control Signal Connector

Motor Encoder Connector

Motor Input
Connection Terminal

Grounding Terminal

TECO



1-3 Servo Driver Operation Mode Introduction

This Driver provides several operating modes that can be selected by the user, the detailed modes are

as follows:

Mode Name

Mode Code

Description

Mode

Single

Position Mode
(External Pulse
Command)

Pe

The driver is a position loop and performs positioning
control, the external pulse command input mode is to
receive the pulse command output by the Supervisory
Controller to achieve the positioning function. The
position command is input by the CN1 Terminal.

Position Mode
(Internal
Position

Command)

Pi

The driver is a position loop running positioning control.
The internal position command mode offers users the
function of setting position command value to 32 sets
command register and plan the digital input connect to
switching corresponding position command

Speed Mode

The driver is a speed circuit offering 2 types of input
command; users can use digital input connect to switch
the internal pre-set three-stage speed command or use
analog voltage (-10V ~ +10V) command signal for speed
control.

Torque Mode

The driver is a torque circuit, and the torque command
performs torque control by external input analog voltage
(-10V ~ +10V).

Turret Mode

Pt

Match the driver with communication absolute type
encoder servo motor for CNC servo tool
magazine/turrent tool selection control. Monitor through
DI/DO can achieve a maximum of 64 diving sets.

CANopen
Complete mode

Cob

The driver is in CANopen communication mode; the
command input mode refers to the condition when the
supervisory controller controls by commands output by
CANopen interface.

#2JSDG2(S)-E does not support this control mode

CANopen
Simple Mode

CoC

The driver is in CANopen communication mode; the
command input mode refers to the condition when the
supervisory controller controls by commands output by
CANopen interface. State machine can switch to
Operation enabled rapidly under simple mode.

2 JSDG2(S)-E does not support this control mode

EtherCAT Mode

EC

The driver is in EtherCAT communication code; the
command input mode refers to the condition when the
supervisory controller controls through commands output
by EtherCAT interface.

< JSDG2S does not support this control mode

Mixed Mode

Pe-S

Pe and S can be switched via digital input pins.

Pe-T

Pe and T can be switched via digital input pins.

Pi-S

Piand S can be switched via digital input pins.

Pi-T

Piand T can be switched via digital input pins.

S-T

S and T can be switched via digital input pins.

1-15
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Pe-Pi Pe and Pi can be switched via digital input pins.
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1-4 Servo Driver Installation Environment Conditions and

Methods

1-4-1 Installation Environment Conditions

The environment where the servo driver is installed has a direct impact on the normal function of

the driver and its service life, therefore, the installation environment of the driver must conform to the

following conditions:

Ambient temperature: 0 ~+ 50 “C; ambient humidity: under 90% RH (without condensation

conditions).

Storage Temperature: - 20 ~ + 65 °C; Storage Humidity: 90% RH or less (without condensation
conditions).

Vibration: 2G or less.

Prevent rain dripping or humid environment.

Avoid direct sunlight.

Prevent oil mist and salt erosion.

Prevent corrosive liquids, gas.

Prevent the intrusion of powder dust, cotton wool or fine metal chips.
Keep away from radioactive materials and combustibles.

When installing several servos in the control panel, please leave sufficient space between each
device to ensure enough air for heat dissipation. Meanwhile, please add heat dissipation fan to

keep ambient temperature of servos under 50 degrees Celsius.

When installing, please mount the driver in the way of vertically standing, with the front facing

forward and the top facing up to facilitate cooling.

When assembling, pay attention to avoid drilling debris and other foreign objects falling into the

driver.
When installing, make sure to fix with M5 screws.

When there is a vibration source nearby (punching machine), please use a vibration absorber or

install a vibration-proof rubber gasket if the vibration cannot be avoided.

When there are large magnetic switch, fusion splicer and other noise interference sources near the
driver that is easy to cause error operations for the driver due to external interference, at this
time, a noise filter needs to be installed. However, the noise filter will increase the leakage of the
current, therefore, it is necessary to install an insulation Transformer at the input end of the

driver.
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1-4-2 Installation Direction and Spacing
JSDG2S-10A/ 15A / 20A / 30Av

Fan

More than
10 mm

. ., R ", 03
. . . -

— X " — KB 2 —
More than "8 LB More than " More than " More than
30 mm LB LB 5mm LB 5mm st I | 30 mm
n " n n

[] B [] [] VE
g R B B o
T More than
Ventilation direction Ventilation direction 10 mm

JSDG2S-50A3 / 75SA3 / 100A3 / 150A3 / 200A3 / 300A3
JSDG2S-10B/15B /25B /35B /50B /75B / 100B / 150B / 200B

Fan

More than
10 mm

More than
30 mm

More than
25 mm

More than
30 mm

Ventilation direction Ventilation direction 10 mm

T I More than
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1-5 Servo Motor Installation Environment Conditions and
Methods

1-5-1 Installation Environment Conditions
*  Ambient Temperature: 0 ~ + 40 °C; Ambient Humidity: 90% RH or less (without condensation
conditions).

»  Storage Temperature: - 20 ~ + 60 °C; Storage Humidity: 90% RH or less (without frosting

conditions).
*  Vibration: 2.5G or less.
*  Places in the area of good ventilation, low moisture and dust.

*  Environment without corrosive, pyrophoric gas, oil vapor, cutting fluid, cutting powder, iron

powder, etc.

*  Area without water vapor and direct sunlight.

1-5-2 Installation Methods

1. Horizontal installation: To prevent water, oil and other liquids from flowing into the motor from

the motor outlet wire end; please place under the cable outlet.

Pre-cautions

Mechanical Brake

iy

2. Vertical installation: If the motor shaft is installed upwards with the reducer attached, care must

be taken to prevent the grease inside the reducer from passing through the motor shaft and into

the inside of the motor.
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1-5-3 Other Pre-cautions

1. In order to prevent the oil in the reducer from penetrating the inside of the motor through the
motor shaft, please use a motor with an oil seal.

2. The connection cable needs to be kept dry.

3. Inorder to prevent the cable from falling off or breaking due to mechanical movement, the
connection cable shall be securely fixed.

4. The shaft extension space must be sufficient, it is easy to cause vibration when the motor moves

if the extension space is insufficient.

Wrong Example Correct Example

=
.

Mechanical Brake

Mechanical Brake
—

5. When installing and removing the motor, please do not hit the motor with a hammer, otherwise it

may cause damage to the motor shaft and the rear encoder.

Pre-cautions

o

-
A mptﬁug— I
ok
aeIg [BOIUBYIIN

I

ml =k =
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2-1 System Assembly and Wiring
2-1-1 Wiring diagram of Servo Driver Power Supply and Peripheral

Devices
200V Class
Input Power )
Single-phase or Three-phase JSDG2S : CANopen / RS-485
AC 200V~230V JSDG2(S)-E : EtherCAT
(Varies by model) Servo Driver

200V

No Fuse
Breaker (NFB)

Communication type
controller/PLC

CN6 Communication
ouT JSDG2S : RS-485

Noise Filter
CN5 Communication CANopen
N JSDG2(S)-E : EtherCAT
CN4
Communication
Connector
!ﬁt Magnetic
b .l Contactor RS-485
t'..ao (MC) ’
Personal Computer
TECC @ CN3 . .
e Communication
r [ | T2 Connector USB
S u :
R u CN1
S 4 I/0 Signal
T [ ] Connector
P o
PC "]
P1 " CN2 PLC/PC BASE or
L] Encoder Motion Controller
U Connector
\%
e \\/
External Brake Resistor
Connect to both ends of P-PC :
Pc-P1 must be open. g
%/
CN8 Full
Closed-loop
- 1

Second Group
Feedback/Linear Scale

Servo Motor
JSMA
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400V Class

Input Power

Three-phase AC 380V~480V

No Fuse
Breaker (NFB)

\\ J/
( )
_‘ p | Noise Filter
\ £t ’/ /
DC +24V
Control
Power
*.'! E ,I ki Magnetic
b .l Contactor
“‘ aass (MC)

External Brake Resistor
Connect to both ends of P-PC
Pc-P1 must be open.

Servo Driver
400V

JSDG2S : CANopen / RS-485
JSDG2(S)-E : EtherCAT

Communication type

CN6 Communication

controller/PLC
JSDG2S : RS-485

ouT
CN5 Communication CANopen
IN JSDG2(S)-E : EtherCAT
cN3 uUsB
Communication
Connector
Personal
cNa Computer
Communication
Connector RS-485
CN1

1/0 Signal Connector

CN2

Encoder Connector

CNS8 Full
Closed-loop

Servo Motor
JSMA

PLC/PC BASE or
Motion Controller

(

2-3

Second Group
Feedback/Linear Scale
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2-1-2 Servo Driver Wiring Instructions

The wiring materials shall be used in accordance with the "Wire Specifications."
Wiring Length: Within 3 meters of the Command Input Wire.
Within 20 meters of the Encoder Input Wire.
Please connect with the shortest distance when wiring.
Wiring in accordance with the Standard Wiring Diagram, do not connect to the unused signals.

Please make sure to install IEC-standard or UL-certified circuit breakers and fuses between the
input power supply end and the servo driver.

The maximum short-circuit current capacity at the maximum input voltage must be 5000 Arms or
less, if there is any doubt for the power short-circuit current exceeds the specifications, please
install a current limiting device (circuit breaker, fuse, transformer) to limit the short-circuit

current.

The servo driver output end (U, V, W motor terminals) must be connected properly. Otherwise, the

servo motor will not operate normally.
The isolation wire must be connected to the FG terminal.

Please use the third type of grounding (grounding resistance of 100Q2 or less) for grounding and
must be single point grounding. Please ground the motor if between the motor and the machine

1s to be in insulated state.

Do not install capacitors or overvoltage (surge) absorbers and noise filters at the servo driver

output end.

For the relay installed in the control output signal, the direction of the diode used for its
overvoltage (surge) absorption must be correctly connected; otherwise, it will cause a failure to

output the signal and may also affect the protection circuit of emergency stop.
In order to prevent erroneous operation due to noise, please use the following measures:
Please add an insulation transformer and noise filter devices on the power supply.

Please wire the power lines (strong electric circuit such as power cables, motor wire, etc.,)
more than 30 cm away from the signal wires and do not place them in the same wiring

conduit.

In order to prevent incorrect operations, an "Emergency Stop Switch" shall be installed to ensure

safety.
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After completing the wiring, check the connection status of each connector (such as cold

soldering of solder joints, short circuit of solder joints, improper pin sequence, etc.), press the
connector to make sure whether or not it is properly connected with the driver and whether or not

the screws are tightly fastened, and cannot have any conditions of cable damage, pulling or heavy

pressure,

etc.

X In particular, pay special attention to the polarity of the servo motor connection cable and the

encoder connection cable.

*  Under normal conditions, it is not necessary to add external regenerative resistors, if there is a

need or doubt, please contact the dealer or manufacturer.

2-1-3 Electric Wire Specifications

Connection End

Driver Specifications and Used Wire Specifications mm2 (AWG)

Connection
End

Mark
(Symbol)

Connection
End Name

10A | 15A

20A

30A

50A3

75A3

100A3

150A3

200A3

300A3

R,S, T

Main Power

Supply
Terminal

1.25
(16)

2.0

(14)

3.5
(12)

5.5
(10)

14.0
(6)

Motor
Connection
Terminal

1.25
(16)

2.0
(14)

35
(12)

5
(1

5
0)

8.0
®)

14.0
(©)

22.0
4)

TB
Terminal
Base

Control
Power
Terminal

1.25
(16)

P, Pc

External
Regenerative
Resistor
Terminal

1.25
(16)

2.0

(14)

35
(12)

5.5
(10)

14
(6)

FG L

Ground Wire

2.0(14) or Higher

Connection End

Driver Specifications and Used Wire Specifications mm2 (AWG)

Connection | Mark Connection
End (Symbol) End Name 10B 15B 25B 35B 50B 75B 100B 150B | 200B
s T Maslﬁ P(;WCr 1.25 2.0 35 55 | 55 | 140
- PPly (16) (14) (12) 10) | (10) | (6)
Terminal
v w Colr\l/;oeté’trion 1.25 2.0 5.5 80 | 140 | 22,0
T ) (16) (14) (10) (8) (6) 4
Terminal
T TB 1 Control 125
crmina 24V, 0V Power :
Base . (16)
Terminal
External
P Pc Regenerative 1.25 2.0 3.5 5.5 14.0 | 14.0
’ Resistor (16) (14) (12) (10) (6) (6)
Terminal
FG L | Ground Wire 2.0(14) or Higher
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Connection End

i Used Wire Specifications
Conélﬁ(citlon Pin Number Pin Name P
Analog speed command/Limit
26 (Note 7) (SIC)
Analog torque command/Limit
27 (Note 7) (TIC) 0.2mm? or 0.3mm? and analog
. grounded double twisted pair
30, 31 (Note Analog monitoring output 1, 2 wire
7N (MONI, MON2) (with isolation wire)
33, 34 (Note Power output +15V & -15V
7) (+15V, -15V)
28, 29, 32 Analog Grounding End (AG)
1~12 Digital input 1~12 (DI1~12)
N1 18~25 Digital output 1~8 (DO1~8)
Control 43 Origin Signal Output (ZO)
Signal 47 a4 Digital input/output common end
Connector ’ (DICOM/DOCOM)
45 24V power supply (IP24)
46, 48 24V ground end (IG24) 0.2mm? or 0.3mm? and double
Absolute type encoder power twisted palr w1re.of o
49 (BAT+) grounding wire
(with isolation wire)
14-17 Pulse position command input
(Pulse, Sign, /Pulse, /Sign)
35-40 Encoder Signal Dividing Output
(PA, /PA, PB, /PB, PZ, /PZ)
Open collector pulse command
41, 42 input power 1, 2
(EXT1, EXT2)
1,2 5V power output (Vcce)
Power Supply Output Grounding
3,4
CN2 (GND)
0.2mm? or 0.3mm? double
Motor 13 SD . .
Encoder tWISFed palr wire
Connector 14 /SD (with isolation wire)
11 Battery Power Positive Polarity
12 Battery Power Negative Polarity
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Connection End
i Used Wire Specifications
SIS Pin Number Pin Name .
End
Connection End
Used Wire Specifications
[Connection End | Pin Number Pin Name
1 VBUS
CN3 ) D
Computer - USB 2.0 A Male-Mini 5P Anti-
Connection 3 D+ interference signal Wire
Communication (Length of 1.0M or less)
4 ID
Connector
5 GND
CN4 5 D+
2 2 1
RS-485 7 D- 0.2mm? or 0.3mm 'double twisted
Communication pair wire
3 GND (with isolation wire)
connector
2,6,8 -
1 TX+
CN5/ CN6 2 TX-
EtherCAT 3 RX+ Standard internet cable (CAT5¢)
Communication For JSDG2-E / JSDG2S-E
connector 6 RX-
4,5,7,8 -
1 CAN H
CN5 /CN6 2 CAN L
CANopen 3 GND Standard internet cable (CAT5¢)
Communication For JSDG2S
connector 7 GND
4,5,6,8 -
3 GND
CN5/ CN6 4 D+
RS485 5 D- Standard internet cable
Communication For JSDG2S
connector 7 GND
1,2,6,8 -

Note: 1. When using multiple drivers, please pay attention to the capacity of non-fuse switch and

power filter.
2. CN1 is 50 Pins SCSI Connector.
3. CN2 is 20 Pins SCSI Connector.
4. CN3 is 5 Pins Mini USB Connector.
5. CN4 is 8 Pins Mini-Din type Connector.
6. CN5/CNG6 is 8 Pins RJ45 Connector.

2-7
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7. JSDG2S-E does not have TIC, SIC, MON1, MON2, +15V and -15V

28 TECO



2-1-4 Motor Terminal Outlet Wire

e Motor Power Outlet Wire Table

(1) General Connector:

Terminal . .
Symbol Wire Color Signal
1 Red U
2 White Vv
3 Black w
4 Yellow/Green FG
Mechanical Thin White 1 ov
Brake Control
Wire Thin White 2 DC +24V

oel
QS

(2) Military Specifications Connector (without Mechanical Brake):

Terminal . .
Symbol Wire Color Signal
A Red u
B White A%
C Black W
D Green FG

(3) Military Specifications Connector (with Mechanical Brake):

%;ﬁ::ﬁl Wire Color Signal

B Red U
G White A%
E Black AW
C Green FG
A Thin White 1 | Mechanical ov

Brake
F Thin White 2 | Control | pDC +24v

Wire
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e Motor Encoder Outlet Wire Table

> Communication Encoder:

(1) General Connector:

Terminal Wire Color Signal
Symbol Agi‘l)ll:;te Incremental A{)}:I(l)ll:;te Incremental
1 Red White + 5V VCC
Black ov GND
3 Brown -- VB + -- @ @ @
4 Brown/Black -- VB - -- @ @ @
5 Blue SD
6 Blue/Black Purple /SD @ @ @
7 - -
8 - -
9 Shield FG
(2) Military Specifications Connector:

Terminal Wire Color Signal

Symbol A{)}::l):l:te Incremental Ag;(l)::;te Incremental
B Red White + 5V
I Black ov
A Brown -- VB + --
C Brown/Black -- VB - --
H Blue SD
D Blue/Black Purple /SD
G - -
E - -
F Shield FG
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2-1-5 TB Terminal Description

Terminal . . e
Name Symbol Detailed Description
r 200V
» Connect External AC Power.
Input End 24V 400V

» Connect external DC power.

grounding terminal

oV » Single-phase 24VDC £10%
200V
g » Connect External AC Power.
. . » Single / Three Phase 200~230VAC +10 ~ -15% 50/60Hz
Primary Circuit Power +50
0
Input End . 400V
» Connect External AC Power.
» Three Phase 380~480VAC £10% 50/60Hz £5%
External Regenerative p When using the external regenerative resistor, the capacity can
Resistor Terminal be increased according to requirement. Please refer to Cn012
. . resistance to set up.
Regenerative Terminal PC X . . .
Common Point X When external regenerative resistor is not .used, PC-P1
must be shorted and do not connect any wire to P.
Internal Regenerative . X When using e'xterna.l regenerative resistor, please add
Resistor Terminal the regeneratnre resistor between PC-P and do not
connect any wire to P1.
U Output to motor U phase power, motor terminal wire color is
red.
Motor Power Output v Output to motor V phase power, motor terminal wire color is
Terminal white.
W Output to motor W phase power, motor terminal wire color is
black.
Motor casing FG The motor casing ground wire contact, motor terminal wire

color is green or yellow-green.
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TB terminal maximum screw locking strength table

Servo Model Number

Maximum screw locking strength (kgf-cm / in-lbs)

Control Circuit

Primary Circuit Other

Terminals Terminals
JSDG2S-(E) - 10A/ 15A/20A/30A | - (Pluggable Terminal)
JSDG2S-(E) - 50A3 / 75A3 .
JSDG2S-(E) - 10B/15B/25B35B | T (Pluggable Terminal)
JSDG2S~(E) -100A3 / 150A3 130
JSDG2S-(E) - 50B/75B :
JSDG2S~(E) - 200A3
JSDG2S(E) - 1008 18/15.6 30/26
JSDG2S~(E) - 300A3
JSDG2S-(E) - 150B/200B 15713 30726

2-1-6 Motor with Mechanical BRAKE Wiring Instructions

If you wish to disable the mechanical brake, please connect the thin white wire of JSMA small

motor series to DC +24V (no polarity difference). For JSMA medium and large capacity series, the

output is from “A” & “F” pins of motor power connector and must be disabled to make the servo

motor operate normally.

JSMA-U/S/B/L

(=

Encoder

Mechanical Brake

— Thin white wire
~———Thin white wire

2-12

JSMA-M/H/I [ F

_‘j

Mechanical Brake
Encoder
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2-1-7 Recommend specification of circuit breaker/ fuse/noise filter
*  Please make sure to install IEC-standard or UL-certified circuit breakers and fuses
between the input power supply end and the servo driver.

* To avoid any environmental interference caused by servo driver operation, the combination

of appropriate noise filter can effectively

decrease EMI as well as eliminate environmental interference.

Recommend specification of circuit breaker/ fuse/noise filter

Servo Model Circuit Fuse Noise Filter
Number breaker | gpecification| Recommended model Recommended model
JSDG2S-10A 10A 20A Bussmann 20CT Schaffner FN3258-16
JSDG2S-15A 10A 20A Bussmann 20CT Schaffner FN3258-16
JSDG2S-20A 15A 20A Bussmann 20CT Schaffner FN3258-16
JSDG2S-30A 15A 20A Bussmann 20CT Schaffner FN3258-16
JSDG2S-50A3 30A 40A Bussmann 40FE Schaffner FN3258-16
JSDG2S-75A3 30A 40A Bussmann 40FE Schaffner FN3258-16
JSDG2S-100A3 50A 63A Bussmann 63FE Schaffner FN3258-42
JSDG2S-150A3 50A 63A Bussmann 63FE Schaffner FN3258-42
JSDG2S-200A3 75A 100A Bussmann 100FE Schaffner FN3258-42
JSDG2S-300A3 125A 100A Sensata QFS25U-100 Schaffner FN3258-100
JSDG2S-10B 10A 4A Bussmann KLM-4 Schaffner FN3258-16
JSDG2S-15B 10A 4A Bussmann KLM-4 Schaffner FN3258-16
JSDG2S-25B 10A 10A Bussmann 10CT Schaffner FN3258-16
JSDG2S-35B 15A 20A Bussmann 20CT Schaffner FN3258-16
JSDG2S-50B 20A 20A Bussmann 20CT Schaffner FN3258-42
JSDG2S-75B 30A 40A Bussmann 40FE Schaffner FN3258-42
JSDG2S-100B 30A 50A Bussmann 50FE Schaffner FN3258-42
JSDG2S-150B S0A 80A Bussmann FWP-80B Schaffner FN3258-100
JSDG2S-200B S50A 80A Bussmann FWP-80B Schaffner FN3258-100
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2-2 1/0 Signal terminal description

The servo driver offers 7 sets of connection terminals, including CN1 control signal connection
terminal, CN2 encoder connection terminal, CN3/ CN4/CN5/CN6 communication connection
terminal, and CNS full- closed loop encoder connection terminal. Refer to the following diagram for

pin mapping.

CN5/6 Communication Connector

1 8

CN3 Male Connector

Connector)

5 CN4 (8 pins Female
a:} Communication Connector

1»
®
©
0®9

°o

CN1 Male Connector

[

m 1 [7) 26
.
3]
i
: 25 | L) 50

CN2 Male Connector
1 11

H B

[

CN8 Male Connector
- WARNING - 1 O 20

AVERTISSEMENT 2 % P 1
8 7
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2-2-1 CN1 Control Signal Terminal Description

(1) CN1 Terminal Configuration Diagram:

Error Alarm Code 3

Pin| Name Function
. SIC Analog Speed
1 DI-1 Digital input 1 26 (Note 3) | Command/Limit
L TIC Analog Torque
2 DI-2 Digital input 2 27 (Note 3) | Command/Limit
L Analog Signal
3 DI-3 | Digital input 3 28 AG Ground End
L Analog Signal
4 DI-4 | Digital input 4 29 AG Ground End
MONA1 Analog
5 DI-5 | Digital input 5 30 Monitoring
(Note 3)
MON2 Analog Output 1
6 DI-6 Digital input 6 31 Monitoring
(Note 3)
Output 2 Analog Signal
7 DI-7 | Digital input 7 32 AG Ground End
T +15V | +15V Power
8 DI-8 | Digital input 8 33 (Note 3) Output
PR -15V -15V Power
9 DI-9 | Digital input 9 — 34 (Note 3) Output
Digital input Dividing
10 | DI-10 9 10 P 35| PA |Output Phase
Digital input A Dividing
11| DI11 9 11 P 36| /PA Output /
Diaital input Dividing Phase A
12| DI-12 gita’ Inp 37| PB |Output Phase
12 L
B Dividing
13 e 38 /PB Output /
Position Pulse Dividing Phase B
14 | Pulse Command 39 Pz Output Phase
Input (+) Position Pulse z Dividing
15 | /Pulse Command 40 PZ Output /
Position Sign Input (-) Open gollecﬁor Phase Z
16 | Sign Command 41| ExT1 |Pulse Command
i ; Power Input Open Collector
Input (+) Position Sign (Pulse) pDireCﬁon
17 | /Sign Clﬂrgg??r;d 42 | EXT2 |- mand Power
iqi : iqin Si Input (Sign)
18| DO-1 Digital output 43 70 Origin Signal
1 Output
19| DoO-2 Digital output 44 | DOCOM DO Power
2 Common End
. +24V Power
20 | DO-3 | Digital output 3 45 P24 Output
21 DO-4 D|g|tal40utput 46 1G24 z;24V Zogvedr
Digital output 5 DI P round En
Torque in ower
22 | DO-5 . R‘if.”““"c”i, i 47 | DICOM Common End
rror Alarm Code Digital output 6
23 | DO-6 | PinOperation’ 48 | 1G24 | F24V Power
Digital output 7 Error Alarm Code 1 Absolute Ground End
Drive under
24 | DO-7 prohibition/ 49 [ BAT+ Encoder
Error Alarm Code 2 Digital output 8 Power
25| DO-8 BASE BLOCK/ 50 _— |

Note: 1. For the terminals not used, please do not connect or use as relay terminals.

2. The shielding wire of the I/O signal wire shall be connected with the connector casing.

3. JSDG2S-E does not have TIC, SIC, MON1, MON2, +15V & -15V
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(2) CN1 Signal Name and Description:

(a) General I/O Signal Description

Function Sienal Pin | Wiring | Function Sienal Pin | Wiring
Code g No. | Mode Code g No. | Mode
DO1-pog | eI g s
DI1~DI12 | Digital input 1~12 | 1~12 —
101 70 Origin Signal | 43 | 1)
Output
DI Power DO Power
DICOM Common End 47 DocoM Common End 44
Pulse N 14 PA Dividing Output 35
Position Pulse Phase A
Command Input vidi
Pulse p 15 PA Dividing Output / 36
Phase A
Sign N ' 16 PB Dividing Output 37
Position Sign Phase B
Command Input 103 Dividing O / 104
. 1viding Output
/Sign 17 /PB Phase B 38
EXT1 Open collector 41 PZ Dividing Output 39
pulse position Phase Z
command power Dividing Output /
EXT2 input 1, 2 42 /PZ Phase 7 40
SIC Analogspeed Absolute type
(Note) command/limit 26 BAT+ encoder power 49 107
TIC Analog torque 27 105 +15V +15V power 33
(Note) command/limit (Note) output end
AG Analog Signal | 28,29, -15v -15V power 34
Grounding End 32 (Note) output end
Analog
MONI1 . +24V Power
(Note) momtornllg output | 30 1P24 Output 45
Al 106
nalog
MON2 1\ fonitoring 31 1G24 24V Power | 40 1g
(Note) Ground End
Output 2

Note: JISDG2S-E does not have TIC, SIC, MON1, MON2, +15V & -15V
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Function

Code Signal Name Mode I/0 Operating Function Description
Pulse Position Pulse The Driver can receive the following three different
/Pulse Command Input types of pulse commands:
Si . ) Pe/Pt | ¢ Pulse/ Sign
1gn Position Sign ¢ CCW/CW pulse
/Sign | Command Input ¢ A/ B phase pulse
EXTIL Open collector pulse When the position commands uses open collector type
EXT2 position command Pe/Pt | input, users can connect the external power or internal
power input 1, 2 24 power to this pin.
When using external analog speed command (set
Analogspeed digital input connection as SPD1=0OFF, SDP2=OFF
comminrc)l S | (Notel)) under speed mode, the input voltage range is
-10V ~ +10V. Sn216 can be used to set the motor
SIC speed command when input voltage is 10V.
(Note 2) When using external analog speed limit (set digital
input connection as SPD1=0OFF, SDP2=OFF (Note
o 1), parameter Tn101.2=0) under torque mode, the
Analogspeed limit T input voltage range is -10V ~ +10V. Tn109 can be
used to set the motor rotational speed limit when input
voltage is 10V.
When using external analog torque limit (set digital
Pi/Pe input connection machine TLMT=0ON (Note 1))
Analogtorque limit PUS under non-torque mode, input voltage range is -10V ~
+10V. Tn103 can be used to set motor torque limit
(NT{CZ) when input voltage is 10V.
ote
When using external analog torque command (set
Analogtorque T parameter Tn101.1=0) under torque mode, input
command voltage range is -10V ~ +10V. Tn103 can be used to
set motor torque command when input voltage is 10V.
o According to Cn006.0, analog monitoring output
(11\\1/[3?21) ?lial;)tglmomtormg ALL | setting value turns the monitoring value into voltage
p output.
o According to Cn006.1, analog monitoring output
(11\\1/13?22) gﬁ?li‘% é\/[ onitoring ALL | setting value turns the monitoring value into voltage
P output.
Dividing Output
PA Phase A
/PA Dividing Output /
Phase A Output the motor's encoder signal after being
Dividing Output processed through the Division Ratio. The number of
PB Phase B pulses per revolution can be set in Cn005.
idi ; ALL | When Cn004 is set to 1, it is a CCW rotation viewed
/PB DﬁVI ing Output from the motor load end with the Phase A leading the
P ‘a‘se‘B Phase B by 90 degrees.
PZ Dividing Output The Output Signal is with Line Driver Method.
Phase Z
Dividing Output /
/PZ Phase Z
70 Origin Signal Output | ALL |Is the Output Contact of Phase Z Open Collector.

2-17
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Flgloc(tileon Signal Name Mode I/0 Operating Function Description
. Analog signal grounding: Grounding end of analog
AG é?;ll‘r’l%ilg%anl q ALL | voltage pin, including Pin 26, 27, 28, 30, 31, 33, 34 &
8 49 of CNI.
+15V +15V power output
(Note2) |end power outpy ALL | Provide £15V output power (Max. 10mA) ; can be
] used on servo driver external voltage command.
-15V -15V power output ALL | Recommend using variable resistors above 3kQ.
(Note 2) |end
DI Power Common .
DICOM End ALL | Digital Input Power Supply Common End.
DOCOM EDnOdPower Common ALL | Digital Output Power Supply Common End.
1P24 +24V Power Output ALL |+24V Power Output End (Max. 0.2A).
1G24 Eﬁﬁv Power Ground | 11 | 154V Power Grounding End
BAT+ pAf\i:;lrute type encoder ALL | Absolute type encoder power end

Note: 1. Please refer to “5-6-1 Digital input/output contact function planning” for setting.

2. JSDG2S-E does not have TIC, SIC, MON1, MON2, +15V & -15V

(b) Digital I/O Signals Description:

Due to the requirements of the servo driver application, the digital input/output pin functions

used by each operating mode are also different, in order to provide more functions with the limited

pins, this driver provides multifunction pin settings, from which the users can conduct function

settings for each pin in accordance with the application requirements.

The digital input pin offers 12 (Pin1~12) plannable pints and the digital output pin offers 4

(Pin18~21) plannable pins.For related parameter setting, please refer to “5-6-1 Input/output contact

function planning”.

2-18

TECO




(3) CN1 Interface Circuit and Wiring Mode:

The following will introduce the interface circuit of each CN1 contact and the connection method

with the Supervisory Controller.

(a) Digital Input Interface Circuit (I101):

The Digital Input Interface Circuit can be controlled by relay or open collector transistor circuit.
The relay needs to select a low-current relay to avoid poor contact. Use a maximum external voltage

up to 24V.

NPN Transistor,
(SINK Mode) using Internal Power Supply

NPN Transistor,
(SINK Mode) using External Power Supply

Servo Driver
DC 24V

IP24| 45 T

DICOM| 47 56KQ

DI1~DI12

d
¥ 1G24] 48

5 O DI12

Servo Driver

DICOM |47 5.6KQ

DC 24V

DI1~

PNP Transistor, (SOURCE Mode) using
Internal Power Supply

PNP Transistor, (SOURCE Mode) using
External Power Supply

Servo Driver

DC 24V
IP24| 45 T

DICOM |

5.6KQ

1G24] 48

DI12
O e
DC 24{0/

T

Servo Driver

DI~

DICOM
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(b) Digital Output Interface Circuit (102):

When using an external power supply, pay attention to the polarity of the power supply, reverse

polarity will cause damage to the driver. The digital output is an Open Collector method, the

maximum external voltage is limited to 24V, and the maximum current is 10mA. In terms of load,

when using a relay or other inductive loads, it is necessary to add a diode in parallel with the inductive

load, if the polarity of the diode is reversed it will cause damage to the driver.

NPN Transistor, (SINK Mode) using

NPN Transistor, (SINK Mode) using
External Power Supply

Internal Power Supply
Servo Driver
DC 24V
T 45 | 1P24

1895 | Do1-pog A ' Lead

44 L DOCOM

48 L 1G24

Servo Driver

DO1~
D08

Load
DOCOM | |
|

DC 24V

PNP Transistor, (SOURCE Mode) using

PNP Transistor, (SOURCE Mode) using
External Power Supply

Internal Power Supply
Servo Driver
DC 24V
T 45 | 1P24

DOCOM

DO1~DO8

Load
48 1 1G24
U

Servo Driver

DO1~
: D08

DOCOM |
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(c) Pulse Command Input Interface Circuit (103):

We recommend using Line Driver input to accurately pulse.....command; maximum input
command frequency is 4000kpps. The use of Open Collector Input Method will cause the input
command frequency to decrease and the maximum input command frequency is 200kpps. The Servo
Driver only provides 24V power and other power supplies need to be self-prepared. If the power
supply polarity is reversed it will cause damage to the driver. The maximum external power supply
(Vce) is limited to 24V, and the input current is about 8~15mA, please refer to the following examples
to select the resistor R. Please refer to [5-4-1 External Pulse Command Mode] for Pulse Command

Input Time Sequence Waveform.

Differential Input Pulse Command Open the Collector Input Pulse Command
(Line Driver) (use Internal 24V)
Servo Driver
IP24 l 45 —PC 24V
Servo Driver EXT1 I 41
S | 1e. 1500 ExT2 | 42

||¥ } |>° 1-2K0ﬁ 1500
3 /Pulse | 15 fEd¢

/Pulse | 150 —=== Pulse . 4 R
/Sign. | 17+ t— /Sign I 17 _:'_[ﬁz.z 3¢
Sign-_| I 1KQ

| 1G24 46

The maximum input command frequency of T IG% 4\
Differential Command is 4000kpps

The maximum input command frequency of
Open Collector Command is 200kpps

Open Collector Input Pulse Command Open Collector Input Pulse Command
(use External Power Supply) (use External Power Supply)
Vce
SEWO Driver Servo Driver
EXT1 | 41 ,
16 150Q I
»—:n—lj—%—? | ‘ EXT2 I 42
+ 1.2KQm
& | I —— DC 24V 150Q |
[Pulse /Pulse L 15 Y3

/Sign (. D
Pulse /SignI 497 it 1[}
i \/ o—__

Sign+_| 1KQ

The maximum input command frequency of Open
Collector Command is 200kpps

Vee=12V The maximum input command frequency of
Vee=24V Select Vee=5V Open Collector Command is 200kpps
Select R=2KQ R=7500 Select R=100Q2
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(d) Dividing Output Interface Circuit (104):

For the Dividing Output Interface Circuit of Line Drive Input Method, please connect the
terminal resistor (R=200-330Q) to the Line Receiver Input End.

I AT N 7aY

-+t Interface Circuit (Line Driver)

35| PA
Servo Driver 37 | PB Controller
39

36
38
40

(e) Analog Input Interface Circuit (105):

Because of the internal power supply of the driver sometimes it will carry a ripple, therefore,
use an external power supply as much as possible. When the polarity of the external power supply is
reversed, will cause damage to the driver. The maximum external power supply voltage (Vc) shall be
12V or less, the terminal input voltage shall not exceed 10V, excessive input voltage will cause
damage to the driver. When using the driver's internal power supply, select the resistor R with a
maximum current of 10 mA or less (it is recommended R is 3KQ or higher).

SIC Input Impedance: 20KQ
TIC Input Impedance: 20KQ

Analog Input Interface Circuit

Servo Driver

ovl SIC | 26 -
TIC| 27
et e
10v 10kQ
‘ AG| 28
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(f) Analog output interface circuit (106):

Maximum drive current of analog output is SmA; please select a measuring device with larger
impedance.

Analog output interface circuit

Servo Driver

Output £10V

Max. SmA
— 30| MONI
—— 31| MON2

29| AG

(g) Absolute position encoder battery interface circuit (I07):

If the battery is already installed in the encoder or on encoder wire, please DO NOT make
this circuit connected.

Battery Specification
*  Labeled Capacity: 2400mAh
*  Labeled Voltage: 3.6V
*  Operating Temperature Range: -40~85C

*  Maximum Continuous Discharge Current: 100 mA

Absolute position encoder battery interface circuit

Servo Driver

49 BAT+

+

29AG T Battery

2
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2-2-2 CN2 Encoder Signal Terminal Description

(1) CN2 Terminal Configuration Diagram (communication type encoder configuration diagram):

10

Pin| Pin Function
No.| Code P
ower Battery Power
1 Vee Output End " VB+ Positive Polarity
Power Battery Power
2 Vce 12| VB- Negative
Output End =) Polarity Serial Data
3 | GND G Ovéeé d 13 SD Output Positive
- Power round En Serial Data Polarity
o] N i
4 | GND Ground End 14 /SD utp;élaﬁg{atlve
5| — 15| — S
6| — 16| —
9 7 — _— 17| — -
8| — | — 18| —
9o — | — 19| — | ——
10| — - 20| —

Note: Please do not connect to any wiring to unused terminals.

(2) I/O Signal Name and Description:

Pi Functi Encoder output wire color
NI: Signal Name 131: dleon Incremental Absolute Pin Function Description
type
! Power Output End Vcee White Red The encoder uses a 5 v
2 power supply (provided by
the driver), when the cable
is more than 20 meters, two
power cables shall be used
3 separately to prevent the
4 Power Ground End GND Black Black encoder voltage from
decreasing. When more than
30 meters, please consult
with the Supplier.
1 Batt‘e'ry Power' VB+ Brown Battew Power Positive
Positive Polarity Polarity
12 Batter‘y Power‘ VB- Brown/Black Battew Power Negative
Negative Polarity Polarity
13 Serial Pata Output D Blue Blue Serlal. Data Output Positive
Positive Polarity Polarity
Serial Data Output Serial Data Output Negative
14 Negative Polarity /SD Purple Blue/Black Polarity
Other Unused Please. DO NOT connect to
any wire.
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2-2-3 CN3/CN4/CNS/CN6/CN8 Communication Signal Terminal

Description
CN3 Terminal Configuration Diagram:
Pin Name
5 1 VBUS
2 D-
i 3 D+
4 ID
5 GND

CN4 Terminal Configuration Diagram:

Pin Name Function
o
o S
@ @ 3 GND Signal grounding end
® @06 I —
@ @ 5 D+ Serial data transmission +
6 | e
7 D- Serial data transmission -
8 | e

Note: Please do not connect to any wiring to unused terminals.
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JSDG2S CN5/CN6 Terminal configuration diagram (CANopen communication):

Pin Name
1 CAN H
; 8 2 CAN L
3 GND
4 -
5 -
6 -
7 GND
8 -

JSDG2S CN5/CN6Terminal configuration diagram (RS-485 communication):

Pin Name

1 -

1 8 2 -

hd
3 GND
4 D+
5 D-
6 -
7 GND
8 -

JSDG2(S)-E CN5/CN6Terminal configuration diagram (EtherCAT communication):

Pin Name

1 TX+
; 8 2 TX-

3 RX+

4 -

5 -

6 RX-

7 -

8 -

TECO




CNB8 Full-closed loop signal terminal configuration diagram:

Pin Name

+5V

A

ov

/A

/B

/

| Nl n|h|W|IN|~
w

/Z

Note 1: Support encoder of A/B phase signal and 5V voltage only.

Note 2: Maximum resolution for encoder support is 1000000 pulse/rev (pulse equals to the

corresponded full-closed loop 4-time maximum when the motor rotates 1 cycle).
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2-3 Control Signal Standard Wiring Diagram

2-3-1 Position Control (Pe Mode) Wiring Diagram (Line Driver)

Power S

T ',L( Filter T

s, OV
FG

Control Power

I
yiiil

1P24 45

r, 24V

Driver Content

DC24v

+24V Power Output

DI Power Common End [ DICOM | 47

-

Servo Start (SONg—O O D1

N

—
Y3
-

Error Alarm Clearing, DI-2
(ALRSY o O

PIP Switching (PCNT—O O S gt ¥

]
CCW Direction Drive Prohibited DI-4 4 Y3
cowLg—_ O 2

DI-5

[6)]

[ RT—FRo5

1T >

CW Direction Drive Prohibitedg——Q O
(CWL)

External Torque Limi 55 DI-6
xternal orqli_eru{/ln_'ll_l;‘ O

)
g

CR—Fo
I«»]

Pulse Error Clearing (CLR)o—O/O DI-7

TR

Position Command Prohibited DI-8
(INH)"_O/O

Emergency Stop, ol DI-9
(EMC) O

© |© |V |o

—0O0—0O0—0O0—0—0O0—0—0O0—0—— 00—
w

(R
I+J
-

17>

Start to Return to Origi DI-1OI1O
o RN S—C O

External Reference Origin, O/ O DI- I
(ORI é) I
Control Mode Switching, D/ DI-12 2
(l\lllD('l,‘ ) O

— =
)
|+J'

{RT—FR55

I
e

+24V Power Ground End 1G24 £5

Pulse/CW/A Phase (+).
Pulse/CW/A Phase (-).

I

Sign/CCW/B Phase (+)

Sign/CCW/B Phase (-

@—;ﬁﬂ

Regenerative
Resistor a

[

17>

45 | P24

18 L DO

*Note 1

Torque Limit (+10V)
Analog Signal Ground End:><>\/

MON1 L 30

Analog Monitoring Output 1 I

32
Analog Signal Ground End:x>%<>< AG I

31
Analog Monitoring Output 2 MON2 O

Maximum Output Current 5mA‘

+15V Power Supply Output +15V 33
(Between AG)
-15V Power Supply Output -15v 34

(Between AG)

Maximum Output Current 10mA ‘

1QI DO-2

ZOI DO-3

21 I DO4

221 DO5

P Positioning Completion Signal (INP)

231 DO6

24I DO7

251 DO-8

o

43 Z0

44 L DOCOM

48 | 1G24

FG

Linear Scale

(External

Encoder)

Dividing Output Phase A
Dividing Output / Phase A
Dividing Output Phase B
Dividing Output / Phase B
Dividing Output Phase Z

Dividing Output / Phase Z

Servo Ready (RDY)

p Servo Error (ALM)

P Return to Origin Completion Signal (HOME)

P Torque in Restriction / Error Alarm Code 0

P in Operation / Error Alarm Code 1

Drive under prohibition / Error Alarm Code 2

P BASE BLOCK/ Error Alarm Code 3

[RA}— +Vc Origin Signal Output

When Ve=5V, R4 is 1.0KQ

Maximum Working Voltage 24 V
Maximum Output Current 40mA

Isolation Wire Grounding End

*Note 1: JSDG2S-E model does not have the framed functions

*Note 2: Function of multifunction DI1~DI12 can be set by Hn601~Hn612
*Note 3: Function of multifunction DO1~DO4 can be set by Hn613~Hn616

(Connection Casing)
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2-3-2 Position Control (Pe Mode) Wiring Diagram (Open Collector)

NFB

s 5'% Power S
T Fiter T Driver Content

Control Power

= DC24v
+24V Power Output 1P24 45 T
DI Power Common End DlCOMI 47

-
Servo Start O O DI-1 J 1 | 1Q

(SON) I _Z
R
Error Alarm Clearing ,_O/O DI-2 2 ! _I_Q
(ALRS) (R} —=x
PI/P Switching o o—2k8 I 3 i &IQ

(PCNT) I -

— . - DI-4 «» 1|
CCW Direction Drive Prfglcl:\}ﬁd) O O 4 | :»:ﬁj

CW Direction Drive Prohibited DI-5 5 ) 15, Linear Scale
(cwL) —L O I 22 B (External Encoder)

>—-—F# =1
External Torqtﬁﬂ_’\iﬂn}i; 55 DI-6 6 | _?»_Q
oA
Pulse Error Clearing 55 DI-7 7 LRI} |¥1Q
(CLR) =5
Position Command Prohibited DI-8 8 LRi} &I{I
im0 O :*:{: 354 PA Dividing Output Phase A
Emergency Stop 3/ DI-9 9 Y3 Ié I
(EMC) © ::: 36 [PA Dividing Output / Phase A
Start to Return to Origi o o—2Lk10 10 {RT} ?*l I
T showe) S ; :»:{: 7, PB Dividing Output Phase B
i 41 L 11 () >3
Extomal Reference 0ot ¢—o— o—L2111 1834 381 /PB Dividing Output / Phase B
] 39
Control Mode Switching (MDC1) $—C O— 2112 I 2 ! _*_Q % Pz Dividing Output Phase Z
4 -
+24V Power Ground End 1G24 iS5 J; g IPZ Dividing Output / Phase Z
Ve DC24V
Pulse 14 45 1P24
l;—> ‘ ( @—F;; N
Voo T - Pulse / CW / A Phase ’ /g.mse I 15 !_tg oG 18 I DO-1 [TOAD}—4 Servo Ready (ROY)
24V 2KQ ) 'on 16 —— ! _*_K,_. 19 I DO-2|_”_'
12V 1KQ 2 /Sign 17 @I ! 837, I [ TOAD]—# Servo Error (ALM)
2 T>M ¢ | )
_5v 200 § I}:*: 1 20 DO3 LOAD]—# Return to Origin Completion Signal (HOME)
Sign / CCW / B Phase ¥y ] 21 I DO-4 !
l}_;fl LOAD]—# Positioning Completion Signal (INP)
FNote 1 [ 27 F== - ZZIDO5 LOAD|—<-T in Restriction / Error Alarm Code 0
ote - TIC >0 orque in Restriction / Error Alarm Code
Torque Limit AG I = @—‘> :}:2, | 231 DO6 b ‘
Analog Signal Ground End :}1 T I LOAD |—< P in Operation / Error Alarm Code 1 —_
) _Ei—- 24 | DO-7 [
; MON1 I 30 <| l '}_; f {_COADT—4 Drive under prohibition / Error Alarm Code 2
-Analog Monitoring Output 1 Y30 [ I o |
Analog Signal Ground End AG I 32 :}‘;*I 25 , DO8 51§ sase BLOCKS Error Alamm Code 3
E<( RS0 ¢
Analog Monitoring Output 2 MONZE Sil <| ,—}me [ 431 Z0 o Ve origin Signal Output
+ yIQ 44 XDOCO
48 L 1G24
l % Maximum Working Voltage 24 V/
+15V Power Supply +15V 33 Maximum Output Current 40mA —
Output (Between AG)
-15V Power Supply Output -15V | 34
(Between AG) FG
Isolation Wire
Maximum Output Current 10mA ‘ Grounding End
(Connection Casing)

*Note 1: JSDG2S-E model does not have the framed functions
*Note 2: Function of multifunction DI1~DI12 can be set by Hn601~Hn612
*Note 3: Function of multifunction DO1~DO4 can be set by Hn613~Hn616
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2-3-3 Position Control (Pi Mode) Wiring Diagram

Power

Filter

Control Power

Driver Content

= DC24v
+24V Power Output /P24 45 I
DI Power Common End DlCOMI &
o
DI-1 I 1 30
Servo Start (SON) 9—O O 1530
RT —
o Di2 I 2 R .hp
Error Alarm Clearing (ALRS) O ——=1
. . Dk3 I 3 R
Internal Position Command Selection 1 11>
(POS1) —0 O -
{R1} .y
Internal Position Command Selection 2 DI-4 4 | 1{'
(Pos) -0 I -
" ' 7
Internal Position Command Selection 3 DI-5 5 b hd(]
o 4—CQ O _+_f.:
B pngeny
Internal Position Command Selection 4 DI-6 I 6 |-¥1£I
Posn—0O O I == {j
Internal Position Command Selection 5 3/ DI-7 7 |’¥+ |
(POSS5) & I TR :fj
Internal Position Command Trigger (PTRG) P—C(O DI-8 I 8 ! :_Q
>
- ]
Emergency Stop (EMC) D—C(O DI-9 I 2 ! :_KJ
!
- 1
Start to Return to Origin (SHOME) §—— O— 210 iy ! _*_{'1
—R—y
- |
External Reference Origin (ORG) »—C(O DI-11 (i ! 3_11
—R—
Internal Position Command Hold (PHOLD) >—C(O DI-12 2 ! :_Q
+24V Power Ground End 1G24 l 5 47
*Note 1
Torque Limit TIC i ;; E—‘>
Analog Signal Ground End% AG 0, l
0
Analog Monitoring Output 1 MON1 & <I
Analog Signal Ground End:><>%<>< AG I H2
31
‘Analog itoring Output 2 MON2 O <‘
v
Maximum Output Current 5mA ‘
+15V Power Supply +15V | 33
Output (Between AG)
-15V Power Supply Output -15V 34
(Between AG)
Maximum Output Current 10mA ‘

*Note 1: JSDG2S-E model does not have the framed functions

§
Resistor A
PC

—_——

Encoder

__ Linear Scale
BB (External Encoder)

Dividing Output Phase A

Dividing Output / Phase A

Ié 37I PB Dividing Output Phase B
38 I [PB Dividing Output / Phase B
D% s I PZ Dividing Output Phase Z
a0 74 Dividing Output / Phase Z
45 I IP24 When Vc=5V, R4 is 1.0KQ
18 I DOA1
A [ TOAD |—# Servo Ready (RDY)
?3_&1_. 19 I Dozl—”—'
3‘; ‘I LOAD |—0 Servo Error (ALM)
3y | 20 I pos—=>——1
31; A LOAD I—" Return to Origin Completion Signal (HOME)
';j‘.—- 21IDO—4 S .
3,, A LOAD |—¢ Positioning Completion Signal (INP) 7
: ;:L,—- 22 I DO-5 ' o
3* A LOAD |—0 Torque in Restriction / Error Alarm Code 0
: ;:L.—- 23 I DO-6 - )
3* A @—4 P in Operation / Error Alarm Code 1
p ;Q—- 24I DO-7 '
3.; 'I { TOAD 19 Drive under prohibition / Error Alarm Code 2
22 () 25 I pos >—1
3‘;" LOAD |—$ BASE BLOCK/ Error Alarm Code 3
d—y 43 20 )
:_}_1_[;; m ) ER" '_ + Ve Origin Signal Output
48 1G24 Maximum Working Voltage 24 V
Maximum Output Current 40mA
FG

Isolation Wire
Grounding End
(Connection Casing)

*Note 2: Function of multifunction DI1~DI12 can be set by Hn601~Hn612
*Note 3: Function of multifunction DO1~DO4 can be set by Hn613~Hn616
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2-3-4 Speed Control (S Mode) Wiring Diagram

NFB
R é |b R
S Power S .
81— Fiter T Driver Content
r24vf | ¥
Control Power sovi T
FG =
I
= PC ———_1
DC24v P1
+24V Power Output 1P24 45 T U
DI Power Common End DlCOMI 47 v
{ w
>—-—F¥ >y FG
Servo Start (SON) —O O Di-1 I { ! _*_Q
——
Error Alarm Clearing (ALRS) O O DI-2 I 2 '_*_Q R
’ et
PI/P Switching (PCNT) $——C O DI-3 g ! _*_Q
. >_-_§ ] Linear Scale
CCW Direction Drive Prohibited (CCWL) ¢—Q O Di-4 I 4 ! _*_Q (External Encoder)
y —
CW Direction Drive Prohibited (CWL) ¢—0 O DI-5 I g ! _*_Q
DI-6 I 6 LR
External Torque Limit (TLMT) ¢—— O - 0>
>—-—F# ] 35 -
Speed Command Inverse (SPDINV) ¢ O DI-7 I 7 | }_Q Dividing Output Phase A
—=1 I% I L
Servo Lock (LOK) ¢—— O—2>D18 I 8 II*_:_Q 361: [PA Dividing Output / Phase A
>—-—§ 7 37 PB A
Emergency Stop (EMC) —CO O DI-9 I J ! 3_Q I? n Dividing Output Phase B
Internal Speed Command Selection 1 5 DI-10 I 10 LR} &1&} /PB Dividing Output / Phase B
(SPD1) o e pnfeid 39 Pz PR
Internal Speed Command Selection 2 oNle! DI-11 11 ) iQ Ié Dividing Output Phase Z
(5PD2) - 230 40 Pz Dividing Output / Phase Z
Control Mode Switching (MDC1) ¢—— O DI12 TN
+24V Power Ground End 1G24 1 48 47 DC24V
45 P24 When Vc=5V, R4 is 1.0KQ
" 1 ' _1"} g % DO LOAD |—1 Servo Ready (RDY)
ote sic . | ==‘I [ 19 I DO2 LOAD]—¢ Servo Error (ALM)
Analog Speed Command Input | _+_£ | >
(*10V) > @_‘> o 20 DO3 {TCOAD}—$ Return or Origin Completion Signal (ZS)
Analog Signal Ground End AG 29 l §:=Q— 21 I DO-4 @—‘; Speed Reached Sianal (INS _
Torque Limit TIC I, 27 @_{> :}}_Q_ . I o5 P Speed Reached Signal (INS)
?3_" I @—0 Torque in Restriction / Error Alarm Code 0
3 | >
MONA o :}=1=1| iz I Ezj @—4_ P in Operation / Error Alarm Code 1
Analog Monitoring Output 1 I <‘ :}:1:0 {"TOAD}—$ Drive under prohibition / Error Alarm Code 2
Analog Signal Ground End AG 2 — g 2 I o8 @—‘; BASE BLOCK!/ Error Alarm Code 3
Analog Monitoring Output 2 MON2 il <| :}}:Q_ 43 I 20 I_”_._
- et [R&}— +VC Origin Signal Output
Maximum Output Current 5mA ‘ ?_* K’I 44 HI"-:DOCOM
48 1G24 Maximum Working Voltage 24 V
+15V Power Supply +15V | 33 l Maximum Output Current 40mA
Output (Between AG)
-15V Power Supply Output -15Vv 34
(Between AG) 7 .

Isolation Wire
Grounding End
(Connection Casing)

Maximum Output Current 10mA ‘

*Note 1: JSDG2S-E model does not have the framed functions
*Note 2: Function of multifunction DI1~DI12 can be set by Hn601~Hn612
*Note 3: Function of multifunction DO1~DO4 can be set by Hn613~Hn616
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2-3-5 Torque Control (T Mode) Wiring Diagram

NFB
R 4Ty R
= % Fower S Driver Content

T
r24vp | Moo= ___
Control Power sovy T
FG
P Regeneralive
L bc "
- —_—
DC24v il
+24V Power Output IP24 L\ 45 —l_ U
D|COMI vy
DI Power Common End a7 W
> 7] A€ B Encoder
Servo Start (SON) ¢—O O DI I 1 ! _’_Q
> Tliliiiiiiiiiiiiiiiiiioiiiiiiiiiiioics
Error Alarm Clearing (ALRS) b—({@ D2 I Z ! _*_Q
R ’—-—F* >
PIP Switching (PCNT) ——C O or3 g ! _’_Q
Ry
CCW Direction Drive Prohibited (CCWL) ¢——) Di4 I 4 ! _*_Q 35 Dividing Output Phase A
N I e D# 3GI [PA Dividing Output / Phase A
CW Direction Drive Prohibited (CWL) ¢——Q O D5 g ! _’_Q 9 Pulp
I > 37 PB Dividing Output Phase B
External Torque Command Forward (O DI-6 6 | *Q
/ Inverse Selection 1 (RS1) ppans 38 /PB o
External Torque Command Forward / )/ DI-7 7 | 1@ Dividing Output/ Phase B
Inverse Selection 2 (RS2) o -1 39 Pz -
DI-8 8 *E' Dividing Output Phase Z
Torque Command Inverse (TRQINV) ’-C(O - ! g I? 40 Pz
D9 I 9 _;fl Dividing Output / Phase Z
Emergency Stop (EMC) >—O/O = g
Internal Speed Command Selection 1 ro DI-10 I 10 L RI] |-¥_1_ﬁ
(SPD1) ==
Internal Speed Command Selection 2 D/O DI-11 1 |¥IQ DC 24V
(SPD2) -
D12 L 12 ‘;g‘, 45 L 1P24 When Ve=5V, R4 is 1.0KQ
Control Mode Switching (MDC1) ¢——3 O - et ™ 18 1 DO-1
I 48 3— —*I I LOAD]—# Servo Ready (RDY)
1G24 ! L,_ p
+24V Power Ground End 47 _4}_,' 19 DO-2 [ TOAD]—# Servo Error (ALM)
:=L’—‘ ’ 20 I DO-3

LOAD]—e Torque Reached Signal (INT)

Y
KN

21 I DO-4

*Note 1 goeeq Limit nput (£10v) SIC 26 @_{>

Analog Signal Ground End —l
Torque Command (+10V) Tic D, 27 @—‘>

22 | DO5 @_‘; Torque in Restriction / Error Alarm

Code 0
23I DO-6 q
LOAD}—# P in Operation / Error Alarm Code 1

24 | DO-7  Dri ibiti
TOAD rive under prohibition / Error Alarm
T e
25 | DO-8

IRl

LOAD | — BASE BLOCK/ Error Alarm Code 3

i T i ak
'Tr_\

{"R&}—— +Vc Origin Signal Output

43 Z0
-Analog Monitoring Output 1 MONT 30 <l

44 ZDOCO
Analog Si :>Og<>< AG I 32 I
g Signal Ground End I
-Analog Monitoring Output 2 MON2 O Sil <l 48 \9, 1G24

]
1oy

LOAD |—0 Speed Reached Signal (INS) —

Maximum Working Voltage 24 V
Maximum Output Current 40mA

4_

Maximum Output Current 5mA‘

+15V Power Supply Output +15V 33
(Between AG) FG
-15V Power Supply Output -15V 34 C Isolation Wire
(Between AG) — Grounding End
(Connection Casing)

Maximum Output Current 10mA ‘

*Note 1: JSDG2S-E model does not have the framed functions
*Note 2: Function of multifunction DI1~DI12 can be set by Hn601~Hn612
*Note 3: Function of multifunction DO1~DO4 can be set by Hn613~Hn616
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2-3-6 Tool Magazine Mode (Pt Mode) Wiring Diagram

S Power S
T & Filter

5% T Driver Content
r, 24V
Control Power s, OV m-———=—-
FG
= P Regenerative
be2ay pC ;
1P24 -
+24V Power Output o2 I P
U
DI Power Common End DICOMV 47
\
w
’—-—F¥ >
Servo Start (SON)g—0 O—21 i ! 1239 FG & Encoder
R ’—-—F¥ > ‘
Error Alarm Clearing (ALRS)! D—O/O DI-2 2 ! :_Q ____________________
- slriiiniiiziiiniiiziziniiiziiiiiiiniiins
Tool Position Command Selection 14—~ () D13 I 3 | IQ
(POS1) I R
Tool Location Command Selection 2_,_(% DI-4 4 ! }_Q
(POS2)
R [ o
Tool Location Command Selection 3§ 5~ 5 DI-5 I 5 ] IQ 5B Dividing Output Phase A
(POS3) [ RT] ——7 Ié SGI ividi
Tool Position Command Selection 4 55 DI-6 I 6 — &IQ I [PA Dividing Output / Phase A
(POS4) [ R} == 37 PB s
Tool Position Command Selection 3 o O DI-7 I 7 |¥1Q I% I Dividing Output Phase B
(POS5) pumpany o
Tool Position Command Selection 6 DI-8 I 8 {RI} '¥1€| 38 /PB Dividing Output / Phase B
Poset—CO O I s 3QI pz Dividing Outout Phase Z
- ¥~> vidin utpu ase
Emergency Stop (EMC) »—O/O DI-9 9 ! 3_Q I% 40 I =y 9
I ! Dividing Output / Phase Z
Internal Position Command Trlgger (O DI-10 10 ) *Q
(PTRG) -=
A
Turret Control Mode Switching 2 DI-1 1 11 &<
wmpc)—O O ;:Ki
Turret Control Mode Switching 1 D/O DI-12 12 | 1{}
(MDC1) - DG24V
1G24 48
+24V Power Ground End 47 45 | P24
18 X DO-1
Pul e A LOAD Servo Ready (INP
Pulse/CW/A Phase (+) 5 ulse A ﬂ}*ﬂ ?1@ - . I o2 :l—<_ y (INP)
Pulse/CWIA Phase (-) (use g’ ==3 [TOAD}—4 Servo Error (ALM)
Sign/CCW/B Phase (+) Sign EI—!;"] o 20 I DO-3 q
> ==3 LOAD Tool Position Display 6 (P6
Sign/CCWIB Phase (-) XX /Sign X 17 >l ?_*_E' [ o I o4 |—< ool Position Display 6 (P6)
R0 I {"TOAD}—¢ Tool Position Display 5 (P5)
==g‘t—- 22 | DO-5 [ Tool Position Display 4
* A TOAD |—4
Note 1 Torque Limit TIC ‘ 27 %’?_D ?.*_Q— - I D06  (Pé)Ermor Alarm Code 0
) AG I 29 ==3 [ToAD}— ool Position Display 3
Analog Signal Ground End O Y3 | (P3)/Error Alarm Code 1
——¢ 24 | DO-7 e ‘ool Position Display 2
:}+{' {Tomn} | (P2)/Error Alarm Code 2
b 25 | . DO-8 Tool Position Display 1
MON1 | 30 <ij ?1@ [TOAB1 4 (P1)/Error Alarm Code 3
- 43 20 R
A R4 }— + Vc Origin Signal Output
1234 44 XDOCOM o e

nalog Monitoring Output 1 I
Analog Signal Ground End AG £
L MON2 I 31
8

nalog Monitoring Output 2

Maximum Output Current 5mA ‘

+15V Power Supply +15V 33
Output (Between AG)
-15V Power Supply Output -15v | 34
(Between AG)

Maximum Output Current 10mA

When V=5V, R4 is 1.0KQ

48 O 1G24 Maximum Working Voltage 24 V
Maximum Output Current 40mA

FG

C Isolation Wire
Grounding End
(Connection Casing)

*Note 1: JSDG2S-E model does not have the framed functions

*Note 2: Function of multifunction DI1~DI12 can be set by Hn601~Hn612
*Note 3: Function of multifunction DO1~DO4 can be set by Hn613~Hn616
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2-3-7 CANopen mode (Cob CoC Mode) wiring diagram Applicable to
JSDG2S

NFB

Power

Filter T Driver Content
r, 24V
ssov{|{( | | Teeee——

FG

Control Power

Regenerative
Resistor a

Jp———

DC24v PC
1P24

D>
Il
4

+24V Power Output

I
=
c

DICOM

DI Power Common End

=

— '{{Q FG
:{Q
:{Q
:{Q

Not Used (NULL)

Encoder

DI-2

N

Error Alarm Clearing (ALRS)

—C O
O O

PIP Switching (PCNT) ¢——( O D3
S
L0 O

w

DI-4

CCW Direction Drive Prohibited (CCWL)

CW Direction Drive Prohibited (CWL) Di-5 2 o ;{Q
External Reference Origin (ORG) —O O D6 6 ! iﬁ
Emergency Stop (EMC) $——O O DI7 ’ : :ig

Not Used (NULL) ¢—G O—D1-8 8 - ! }_ﬁ

Not Used (NULL) ¢— 5 (—DI-9 9 ! _fﬁ

—O0—0O0—0—0—0—0—0—0—0—0O0—<
N

R =
Not Used (NULL) $——0 O—2110 10 '-tQ DC24V

{RI} ]
Not Used (NULL) ¢—— o—DI-11 il i }_Q 45E P24
—R— . 18 1 DO-1
Not Used (NULL) $¢——F O—D112 I 2 ! _"_Q :}_1_( | i . I bo2 TR P Servo Ready (RDY)
Y LOAD S Ei ALM
+24V Power Ground End 1G24 I 48 J, Bit | | 20 I DO-3 :'_‘ ervo rror‘ (' ) . .
( ?1@ LOAD |—< Return to Origin Completion Signal (HOME)
:<>:1| - 2 DO-4 LOAD}— Positioning Completion Signal (INP) —_
*Note 1 ' ::Kz—- 22 I Do-5—>——+ o
MON1 30 §+ i TOAD]— Torque in Restriction / Error Alarm Code 0
Analog Monitoring Output <‘ B ’ 23 I DO-6 [
AG I 32 7 [ TOAD]—9 P in Operation / Error Alarm Code 1
Analog Signal Ground End I ?;Q . 24 I DO—7I_N_'
- MON2 31 >l @_‘ Drive under prohibition / Error Alarm Code 2
‘Analog Monitoring Output O <I ?j_ . 25 I DO—Sl_N_-
v E‘;‘ {"TOAD]—¢ BASE BLOCK/ Error Alarm Code 3

Maximum Output Current 5SmA ‘ :*:' L 431 2
1230 44 5DOCO

{TR&}— + Vc Origin Signal Output
When Vc=5V, R4 is 1.0KQ

48 C 1G24 Maximum Working Voltage 24 V
Maximum Output Current 40mA

FG Isolation Wire

B o C Grounding End
JSDG2S (Connection Casing)

*Note 1: JSDG2S-E model does not have the framed functions
*Note 2: Function of multifunction DI1~DI12 can be set by Hn601~Hn612
*Note 3: Function of multifunction DO1~DO4 can be set by Hn613~Hn616
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2-3-8 EtherCAT mode (EC Mode) wiring diagram *Applicable to JSDG2(S)-E

r, 24V

Control Power

+24V Power Output

DI Power Common End

Touch Probe1 (NULL)
*Note 1
Touch Probe2 (NULL)

PI/P Switching (PCNT)

CCW Direction Drive Prohibited (CCWL)
CW Direction Drive Prohibited (CWL)
External Reference Origin (ORG)
Emergency Stop (EMC)

Not Used (NULL)

Not Used (NULL)

Not Used (NULL)

Not Used (NULL)

Not Used (NULL)

+24V Power Ground End

R
er S
T
s, OV
| FG
1P24 45

Driver Content

DC24v

DICOMI 47
I —
-
D2 I 2 234
D3 | 3 ]
o4 | 4 5y
DISI 5 R0 {23
DI-6 I 6 =t 244
DI7I 7 — ¥2(
DI-8 I 8 i 231
DI-9 I 9 R 23
pro L 10 | TR
D11 L 11 )
D2 | 12 _1_(,}

IG24I 48

r 3

C|

N

5]

C|

N

6]

Regenerative

§ [ e |
Resistor

PC 1

P1

g Encoder

45 | P24

18 [ 0O-1 [ TOAD}—# Servo Ready (RDY)

i I DO-2 @—4 Servo Error (ALM)

20 I DO-3 @—‘ Return to Origin Completion Signal (HOME)

2l I DO-4 @—4 Positioning Completion Signal (INP)

22 I DO-5 @—4 Torque in Restriction / Error Alarm Code 0

25 % DO-6 @—4 P in Operation / Error Alarm Code 1

24 o7 @—‘ Drive under prohibition / Error Alarm Code 2
Do-8 @—4 BASE BLOCK! Error Alarm Code 3

431 zo

{"R& }— + Vc Origin Signal Output
44 5DOCOM When Vc=5V, R4 is 1.0KQ
48 C 1G24 < Maximum Working Voltage 24 V

Maximum Output Current 40mA

FG Isolation Wire

C Grounding End
(Connection Casing)

*Note 1: For multifunction DI1~DI2, please maintain the digital input function as NULL
*Note 2: Function of multifunction DI3~DI12 can be set by Hn603~Hn612
*Note 3: Function of multifunction DO1~DO4 can be set by Hn613~Hn616
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3-1 Driver Panel Operating Instructions

This Device contains five LED seven-segment displays, four operating keys and a CHARGE
Indicator, as shown in the following Figure. When CHARGE indicator (red) is on, it means power

still exists in the primary circuit of the device when the power is switched off. Users must disconnect

the cables until this indicator completely goes out.

5-digit LED

HHHHA.

7-segment display

CHARGE
OOOO 4 operation keys
‘ MODE & W ENTER B
LED light
Key Symbol Key Name Key Function Description

o

Mode Selection

. Select from 12 parameters offered by this device. The

parameter will rotate by each press.

m
<
—
m
A

(ENTER) Key

Key . . .
WODE (MODE Key) 2. When setting the data screen, click to jump back to the
parameter selection screen.

() Number Up Key |1, Select each parameter item.

A (UP Key) 2. Change the number data.
() Down Key 3. Press the ~ and - keys at the same time to clear the
= Error Alarm State

- (DOWN Key) .

' . 1. Data Confirmation; Parameter Item Confirmation.
() Data Setting Key

2. Move left to adjust the number of digits.
. End the setting data.
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When the power is on, users can use MODE key to select from 12 parameters, described as

follows, offered by this device.

Operation | LED Display Screen . e
Steps Key after Operation Description
1 Turn on ‘ _ [l ‘ When the power is turned on, Enter the Status
Power 1 Display Screen.

) () U i I :—: I ﬂ Press MODE Key once to enter Status Display
MODE = = Parameters.

3 © [I:I —I- :—: ] I Press MODE Key once to enter Diagnostic
MODE =1 Parameters.

4 () EID s r.] Press MODE Key once to enter Error Alarm History
OB 1 L [ [ Parameters.

5 @ [[ . :—: :—: ] ﬂ Press MODE Key one time to enter the System
MODE == Parameter.

6 © U— . I :—: I ﬂ Press MODE Key once to enter Torque Control
MODE = Parameters.

7 () [|:| - El :—: ] ﬂ Press MODE Key once to enter Speed Control
MODE = = 7 Parameters.

3 () [P - :‘ :—: ] ﬂ Press MODE Key once to enter Position Control
MODE == Parameters.

9 @) al _lalm] 1) Press MODE Key once to enter Point to Point
OO UL ] |\) Position Control Parameters.

10 © KI:I - C :‘: I\ Press MODE Key once to enter Shortcut
MODE L Hj= By Parameters.

1 © KH A EI :‘: I\ Press MODE K-ey once to enter Multifunction
MODE | =1 Contact Planning Parameters.

2 @ CIr ||__| Sl o) Pre-ss MODE Key once to enter Rotary Cut and
OO ety Flying Shear Parameters.
K\I — — AN Z.

13 () U— w _‘ & I Press MODE Key once to enter CiA402 parameters.
MODE = =L —

14 © ‘ _ L ‘ Press MODE Key once to enter Status Display
MODE o Screen. Cycle through in sequence.
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The following provides a setting example. All key functions are used. Users can operate once to

understand the function of each key, for example, to set Sn203 (Internal Speed Command 3) to

100rpm, please follow the steps below:

Operation | LED Display Screen . e
REEE Key after Operation LG
1 Turn on ‘ _ | ‘ When the power is turned on, Enter the Status
Power 1 Display Screen.
5 () [[ Sl l} Press MODE Key 6 times to enter Speed Control
SHOBE Jrje ) 1 Parameters.
i , [E il \j} Press UP Key 2 times to select the Speed Control
A e Parameter Items.
4 [m S rq After press and hold the ENTER Key for 2 seconds to
EATER ) L) e () ) enter Sn203 Setting Screen,
5 [m i ) rq Press ENTER Key 1 time, move left to adjust the
Kt I number of digits (flashing LED).
6 [m |—| \j I rq Press ENTER Key 1 time, move left to adjust the
SER S L) o [ U number of digits (flashing LED).
7 (@ [m =1 rq Press DOWN Key 2 times, to adjust the hundredths
v 0 L) ] S digit number 3 downwards to 1.
. \I_ e B Press and hold the ENTER Key for 2 seconds until -
AN [— | :: : —} SET- appears, indicating the current set value has been
8 AN saved and after the -SET- appears once, jumps back to
ENTER [EI C E‘ e the current parameter item selection screen
= —7 immediately.

When entering the setting screen and don't want to make any setting adjustments, simply press

the MODE Key 1 time to jump back to the Parameter Selection Screen.

Operation | LED Display Screen < e
Steps Key after Operation Description
1 Turn on ‘ _ | ‘ When the power is turned on, Enter the Status
Power . Display Screen.
) O [E =il l} Press MODE Key 6 times to enter Speed Control
SGHE ] (g (S Parameters.
» — nilE \—|/ Press UP Key 2 times to select the Speed Control
3 b e Parameter Items
A 7~ *
4 (@ [m liElE I_I} After press and hold the ENTER Key for 2 seconds to
e S L) ) A ) enter Sn203 Setting Screen,
5 O [E mlElE Press MODE Key 1 time to jump back to the
SODE Jrjcp Parameter Selection Screen.
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Some parameters of this Device are displayed in Hexadecimal, if the highest digit of the setting

screen shows H, indicating that this parameter is set in Hexadecimal. Setting Example Description:
Suppose Pn317 (Return to Origin Mode Setting)=0212, then the Display Screen is

N /
NI
i
poob T P31

Hexadecimal i i L77777777£Q371j;17=71
| o _Pn317.2=2
| Pn317.3=0

The Positive / Negative Values of this Device are displayed as follows:

If the settable range is more than 5 digits, the Enter Key can
be used to switch between high and low digits, the decimal
points of all digits are ON when the negative value is
displayed, for example, Pn402 (Internal Position Command
1 - Number of Pulses).

.o . . . o . Positive Value Negative Value

Positive / Negative Sign Display Description Display Display

If the settable value range is less than or equal to 4 digits, 3000 -3000
the highest digit will display a negative sign when the - -
negative value is displayed, for example, Sn201 (Internal [:_: :‘ :_: :_: :_:} E_ :‘ :_: :_: :_:}
Speed Command 1). —— == ————

If the settable range is equal to 5 digits, the decimal points 30000 -30000
of all digits are ON when the negative value is displayed, N -
for example, Pn401 (Internal Position Command 1- [:I I l_l} [:l T l_l}
: I I,
Number of Revolutions). a 7

30000 -30000

Higher 5 Digits:

Higher 5 Digits:

N s

e e

h

SIIn)

|_|}
I_l
Lower 5 Digits:

7~
AN

7~

Lower 5 Digits:

A4

EN

EREEm

7 N

7~

300000

-300000

Higher 5 Digits:

Higher 5 Digits:

AEEEE

GRENE

Lower 5 Digits:

AN

ol

7~

Lower 5 Digits:

N 7

(oIl

7~

3-5
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The negative setting of this Device is explained as follows:

(1) If the settable value range is less than or equal to 4 digits, for example, set Sn201 (Internal Speed
Command 1)=100 to -100

Operation | LED Display Screen . e
REEE Key after Operation Description
1 Turn on ‘ _ o ‘ When the power is turned on, Enter the Status
Power I Display Screen.

2 () [E - 0 ] l} Press MODE Key 6 times to enter Speed Control
HOE ] (g (S Parameters.

3 O [:—: T m After pressing, hold the ENTER Key for 2 seconds to
B == - enter the Sn201 setting screen.

4 () [ﬁ T I_I} Press the ENTER Key 4 times to move the adjustable
eema L] D U [ digits 4 places to the left, that is, to the highest digit.
©
NIV _ Press the UP Key or DOWN Key 1 time, the negative

5 or - :_: I & :_:} sign appears. If pressing one more time, then the
©) 7 negative sign disappears.

v
SRR Press and hold the ENTER Key for 2 seconds until -
AN — | :: : —} SET- appears, indicating the current set value has been

6 () AN’ saved and after the -SET- appears once, jumps back to

ENTER: Fl M E‘ & } the current parameter item selection screen
- 7= immediately.

(2) If the settable range is equal to 5 digits, for example, set Pn401 (Internal Position Command 1-
Number of Revolutions)=0 to -10000.

m
4
-
m
A

N[ ——

Operation | LED Display Screen ..
Steps Key after Operation Description
1 Turn on ‘ _ (1 ‘ When the power is turned on, Enter the Status
Power L Display Screen.
) @ [Cl Tl ] f} Press MODE Key 8 times to enter the Point to Point
RBDE ey Position Control Parameters.
/-\ — — — \_/
3 (@ [:_: :_: :_: N :_:} Qﬁt:rr tphr:s;na;l(;ilhé)elf[it it;le ;ENTER Key for 2 seconds,
ENTER — g SCreen.
4 () U—: :—: :—: N :—:} P're'ss ENTER Key 4 times, to move the adjustable
e === = digits 4 places to the left.
AR I _ Press DOWN Key 1 time, to adjust the 10,000th digit
5 © [ I :_: :_: : : :_:} down to 1, and the decimal point of all digits is ON,
b 7 indicating that the current setting value is negative.
() =TT Press and hold‘the' ENTER Key for 2 seconds until -
6 2/ [— == —} SET- appears, indicating the current set value has been

saved and after the -SET- appears once, jumps back to

3-6
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Pl

the current parameter item selection screen
immediately.

(3) If the settable range is more than 5 digits, for example, set Pn402 (Internal Position Command 1-
Number of Pulses)=0 to -100000.

Operation | LED Display Screen < .
REEE Key after Operation Description
1 Turn on ‘ _ {1 ‘ When the power is turned on, Enter the Status
Power 1 Display Screen.
) @ ol Tl ] |/ Press MODE Key 8 times to enter the Point to Point
NODE U=, Position Control Parameters.
3 Ol Tl \_I/ Press UP Key 1 time, to select the Item of Control
a 1 1pon C Parameter Item for Multi-position Control.
4 () U_: :_: :—: :—: :—ﬂ Press and hold .the ENTER Key for 2 seconds, to enter
ENTER e e S the Pn402 Setting Screen.
5 () U_I :—: :—: :—: :—:} P.re.ss ENTER Key 5 times, to move the adjustable
T SIS digits 5 places to the left.
() A — Press DOWN Key 1 tirpe, to a@just the 1 Q,QOch digit
6 2/ £|—|. i J down to 1, and the decimal point of all digits is ON,
v 7 indicating that the current setting value is negative.
e Press and hold the ENTER Key for 2 seconds until -
®©) L_ ] [mg Uy _J SET- appears, indicating the current set Yalue has been
7 \\ % s saved and after the -SET- appears once, jumps back to
ENTER [F' M LI I EI the current parameter item selection screen
— = immediately.
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When the power of this device is on, the screen of LED display will indicate device status by bit data

and status display codes. Definitions of speed control mode, torque control mode and position control

mode differ from the displayed content under status display screen. The following are the descriptions:

(1) Speed/Torque control mode:

This Bit Indicator is
always ONin Torque__/,
Control Mode

BASE BLOCK— 1«

Bit Data

Status Display Code

~ T~

\ -——

/"/'/'

Speed Reached
Speed Command Input Reached
Torque Command Input Reached

The Display Codes related to Bit Data and Status are described as follows:

Description
Bit Data
Bit Indicator ON Bit Indicator OFF
BASE BLOCK In Servo OFF Status In Servo ON Status
Speed Reached Motor speed larger than Cn007 Motor speed smaller than Cn007
(INS) (Speed reached determined value) (Speed reached determined value)

Speed Command
Input Reached

Speed command input value larger
than Cn007 (Speed reached
determined value)

Speed command input value smaller
than Cn007 (Speed reached
determined value)

Torque Command

Torque Command Input Value higher

Torque Command Input Value lower

Input Reached than 10% of Rated Torque than 10% of Rated Torque
Status Display .
Code Description

In BASE BLOCK

In Servo OFF State (Motor in Non-excitation State)

Servo-excitation in Operation

In Servo ON State (Motor in Excitation State)

CCW Direction Drive Prohibited

Digital input contact CCWL operation

CW Direction Drive Prohibited
Digital input contact CWL operation

3-8
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(2) Position Control Mode:

Positioning Reached L —

Bit Data

~ T~

Status Display Code

BASE BLOCK — [ e

|
\

Speed Reached
External Pulse Command Input
Pulse Error Clearing

The Display Codes related to Bit Data and Status are described as follows:

Completed (INP)

(Positioning completed determined

value)

Description
Bit Data
Bit Indicator ON Bit Indicator OFF
BASE BLOCK | In Servo OFF Status In Servo ON Status
e Position error smaller than Pn307 Position error larger than Pn307
Positioning

(Positioning completed determined
value)

Speed Reached
(INS)

Motor speed larger than Cn007
(Speed reached determined value)

Motor speed smaller than Cn007
(Speed reached determined value)

External Pulse
Command Input

With External Pulse Command Input

Without External Pulse Command Input

Pulse Error

Digital input contactCLR(pulse error

Digital input contactCLR(pulse error

Clearing clearing) operating clearing) not operating
Status Display .
Code Description

In BASE BLOCK

In Servo OFF State (Motor in Non-excitation State)

Servo-excitation in Operation
In Servo ON State (Motor in Excitation State)

CCW Direction Drive Prohibited
Digital input contact CCWL operation

CW Direction Drive Prohibited
Digital input contact CWL operation

39
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3-2 State Display Function Description

The user can use the Status Display Parameter to know all information of the current driver and

motor operations, please refer to [7-3-11 Monitoring Parameters] for detail description:

Parameter . . . . RS-485
Code Display Content Unit Description Address Index
For example: The display of 120 indicates that the
Un-01 Actual Motor Speed IpM | rent Motor Speed is 120 rpm. 0601H 2801H
Expressed by the percentage of Rated Torque. For
) o example: The display of 20 indicates that the
Un-02 Actual Motor Torque % Motor Torque Output is now 20% of the Rated 0602H 2802H
Torque.
Un-03 Regenerative Load o The average percentage of Regenerative Power 0603H 2803H
Rate Output.
Un-04 Effective Load rate % | The average percentage of Power Output. 0604H 2804H
Un-05 Maximum Load Rate o The maximum value of Effective Load Rate has 0605H 2805H
ever appeared.
Un-06 Speed Command rpm For example: The dlsplay.of 120 indicates that the 0606H 2806H
current Speed Command is 120 rpm.
Position Error . ..
Un-07 % The Range is more pulse leference between Position Command and 0607H 2807H
. Position Feedback. 0608H
than 5 digits
External Analog . o
Un-09 For example: The display of 5.25 indicates that
(Note 1) zz;:laege Command v the External Voltage Command is 5.25V. 060BH | 2809H
Main Circuit (Vdc Bus) For example: The display of 310 indicates that the
Un-10 Voltage v Main Circuit Voltage is 310V. 060CH | 280AH
Un-11 External Analog For example: The display of 5.25 indicates that
(Note 1) | Voltage Limit Value v the External Voltage Command is 5.25V. 060DH 280BH
External CCW For example: The display of 100 indicates that the
Un-12 Direction Torque Limit % | current External CCW Direction Torque Limit 060EH 280CH
Command Value Command is 100%.
External CW Direction For example: The display of 100 indicates that the
Un-13 Torque Limit % | current External CW Direction Torque Limit 060FH 280DH
Command Value Command is 100%.
Motor Feedback - When the power is on, the value will return to
Number of Pulses in zero; display the number of pulses in one motor
: . 0610H
Un-14 one Rotation pulse | rotation. 0611H 280EH
% The Range is more % When conducting the Servo internal Return to
than 5 digits Origin operation will clear to 0
Motor Feedback - When the power is on, the value will return to
Un-16 Number of Rotations oy | 2619 display the cycles of motor rotation. 0613H 2810H
n= % The Range is more % When conducting the Servo internal Return to 0614H
than 5 digits Origin operation will clear to 0
Pulse Command -
Number of pulses in After power is on, count the number of pulses in 1 0616H
Un-18 one rotation pulse | rotation of pulse command input under Servo ON 0617H 2812H
X The Range is more condition. (After the power is on, the value is 0)
than 5 digits
Pulse Command - After the power is on, count and display cycle
Number of Rotations P > . play cy 0619H
Un-20 « . rev | number of pulse command input under Servo ON 2814H
X The Range is more Iy . . 061AH
. condition. (After the power is on, the value is 0)
than 5 digits
. . Multi-revolution Absolute Position of the
Multi-revolution L
Position Information of Communication Encoder Motor
Un-24 OSIHO ormation o rev | XAbsolute type: Absolute Number of Revolutions | 061FH 2818H
the Communication Data
Encoder Feedback XTncremental: 0
Communication type . . ..
Un-25 encoder feedback pulse Single Relvol}mon Absolute Position of the 0620H 2819H
. .. Communication Encoder Motor 0621H
Position information in

3-10
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Parameter . . Ao RS-485
Code Display Content Unit Description Address Index
single rotation
% The Range is more
than 5 digits
Un-27 Communication — | Feedback communication type encoder status 0623H | 281BH
Encoder Message
Expressed by the percentage of Rated Torque. For
) o example: The display of 50 indicates that the
Un-28 Torque Command % current Motor Torque Command is 50% of the 0624H 281CH
Rated Torque.
Un-29 Load Inertia Ratio 0.1 IC)Illsé)zl?ys the current default Load Inertia Ratio of 06250 | 281DH
Displays the Status of Digital Output Contact
Digital Output Contact __ | (DO) in Hexadecimal
Un-30 1 12 tus (DO) For example: HOOXX (0000 0000 DO-8/7/6/5 0626H | 281EH
DO0O-4/3/2/1)
Displays the Status of Digital Input Contact (DI)
Digital Input Contact __ | in Hexadecimal
Un-31 Status (D1) For example: HXXXX (0000 DI-12/11/10/9 DI- 0627H 281FH
8/7/6/5 DI-4/3/2/1)
Un-43 Motor Electrical Angle | deg | Motor Current Electrical Angle Position 0633H | 282BH
xx read by
communication type __ | For example: The display of H1267 indicates that
Un-44 encoder the Motor Cn030 Number is H1267 0634H 282CH
Motor Model
OnLine AutoTuning For example: The display of 100 indicates that the
Un-45 Inertia Estimation 0.1 Load Inertia Ratio is 10 times. 0635H | 282DH
Un-46 g[if;lne_Tunlng — | OFFLine Tuning Operating Status 0636H 282EH
bit.0: 1 is inertia estimation status, 2 is gain
OFFLine_Tuning Error | | estimation status
Un-47 Code bit.2: 1 is load estimation fail, 2 is gain estimation 0637H 282FH
fail
Un-49 | Driver Temperature deg | Driver Temperature 0639H 2831H
External Encoder When using the fully closed loop function of the
Un-50 Number of Pulses ulse External Encoder, after the power is turned on, the | 063AH 2830H
n- %The Range is more P value will return to zero and start displaying the 063BH
than 5 digits External Encoder Position.
The Error of External
Encoder and Motor The Error of External Encoder and Motor 063DH
Un-52 | Encoder pulse | Encoder When Operating with a Fully Closed 2834H
. . . 063EH
% The Range is more Loop Function
than 5 digits
Un-53 Current Alarm Number | — For example: The dlsp}ay of 01 indicates that the 063FH 28350
current alarm number is ALOO1
EtherCAT PDO Packet __ | Monitor the quality of communication is normal
Un-54 Loss Counter and generate AL049 if abnormal 0640H 2836H
Svstern Multi- System Multi-revolution Position
Un-55 M . . rev | X When conducting the Servo internal Return to 0641H 2837H
revolution Position .. . -
Origin operation will clear to 0
System Single . . o
: . System Single Revolution Position
Un-56 .R.evolutlon P951t10n pulse | ¥ When conducting the Servo internal Return to 0642H 2838H
X The Range is more .. . 5 0643H
. Origin operation will clear to 0
than 5 digits
Un-88 ServoOn total time hour | ServoOn total time 0663H N/A
Un-89 PowerOn total time hour | PowerOn total time 0664H N/A

Note 1: JISDG2S-E does not have this function

3-11
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3-3 Diagnostic Function Description

The user can use the Diagnostic Parameters to know the current system information, as

described below:

Parameter S
Name and Function Communication
Code
Address
dn-01 Current Control Mode Display OFO1H
dn-02 Digital Output Contact Signal Status 0F02H
dn-03 Digital Input Contact Signal Status OFO3H
dn-04 CPU Software Version Display 0F04H
dn-05 Jog Mode Operation N/A
dn-06 Reserved N/A
dn-07 Automatic adjustment of external analog voltage offset OFOTH
(Note 1)
dn-08 Display Serialized Models OFO8H
dn-09 ASIC Software Version Display OFO9H
dn-11 Automatic Detection of Magnetic Angle Position OFOBH

Note 1: JISDG2S-E does not have this function
Note 2: JISDG2S does not have this function

3-12
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\ dn-01 (Current Control Mode Display) \

The user can use dn-01 to know the current Control Mode of this Device, Control Mode and

Panel Display Comparison Table is as follows:

dn-01
Cn001 Control Mode (Current Control Mode Display)
- p
0 Torque Control - T I
L J
1 Speed Control — S L'
-
2 Position Control (External Pulse Command) — Pe I_I 5
L il
r — | — —)
3 External Position / Speed Control Switching — Pe/S I_I I_ - I_I
= — —
4 Speed / Torque Control Switching — S/T I_I - I
5 External Position / Torque Control Switching — Pe/T I_I I_ - I
L — J
6 Position Control (Internal Position Command) — Pi I_I I
7 Internal Position / Speed Control Switching — Pi/S I_I I - I_I
il
— —
8 Internal Position / Torque Control Switching — Pi/T I_I I - I
9 CNC Tool Magazine Automatic Selection Control — Pt E I_I I ]
A Internal / External Position Switching — P1/Pe U_I I - I_I I_]
B CANopen-Complete (JSDG2S function) — Cob ‘ I I I_l ‘
C CANopen-Simple (JSDG2S function) — CoC ‘ I _ |_}
D EtherCAT Mode (JSDG2-E/JSDG2S-E function) — EC ‘ I_ I }
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\ dn-02 (Digital output contact signalstatus) |

Users can use dn-02 to check current digital output contact signal status. The following is the
description of panel display:

4 3

LED No.
8 7 6 5 -

When a digital output contact signal status is ON, the corresponding LED will light up. When a
digital output contact status is OFF, the corresponding LED will not light up. The following
comparison table shows LED No. and digital output contact code. DO-1~D0O-4 are multifunction
planning contact and can be set by Hn613~Hn616. They can also be set as switch in conduction or
open under ON status. Please refer to “5-6-1 Digital input/output contact function planning” to set
their functions. DO-5~DO-8 are digital output contact with determined functions.

LED No. Output Contact Code
DO-1
DO-2
DO-3
DO-4
DO-5
DO-6
DO-7
DO-8

N[N DN B [WIN |~
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\ dn-03 (Digital input contact signal status) |

Users can use dn-03 to check current digital input contact signal status. The following is the

description of panel display:

4 3

2

LED No.
1] -———

10 9 8 7 6 5

When a digital input contact signal status is ON, the corresponding LED will light up; when a
digital input contact signal status is OFF, the corresponding LED will not light up. The following
comparison table shows LED No. and digital input contact code. DI-1~DI-12 are multifunction
planning contact and can be set by Hn601~Hn612. They can also be set as switch in conduction or open
under ON status. For detailed setting information, please refer to “5-6-1 Digital input/output contact

function planning".

XFor DI-11 & DI-12, please monitor through Un-31 digital input contact status (DI).

LED No. Digital input contact code
DI-1
DI -2
DI -3
DI -4
DI -5
DI -6
DI -7
DI -8
DI -9

DI -10

O | 0 [ Q| N | DN | B |W [N —

—_
o
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‘ dn-04 (Software Version Display) ‘

The User can use dn-04 to know the current Software Version of this Device, the Panel Display

Description is as follows:

Operation | LED Display Screen .
RIS Key after Operation Description
1 Turn on ‘ _ | ‘ When the power is turned on, Enter the Status
Power L Display Screen.
) O [ TR ] l} Press MODE Key 2 times to enter Diagnostic
SSODE o i 1 Parameters.
) =T
3 [I:I Al '—ﬂ Press UP Key 3 times to select dn-04 Item.
‘ — Y
() Sl Press .and hold the ENTER.Key for 2 seconds, enter
4 \\ % i the Display Software Version Screen, the Software
ENTER — Version is 2.80.
@ | S Press MODE Key 1 time to jump back to the
> o ) ) Parameter Selection Screen
MODE — .

| dn-05 (JOG Mode Operation) |

/\ Attention
* The JOG speed is based on Sn201 (Internal Speed Command 1) to operate; therefore,
Sn201 must be set before executing this function.
* No matter the motor is excited by using digital input contact SON or not, it will be excited
immediately after entering JOG mode.
The User can use dn-05 to operate JOG operation, the operating instructions are as follows:
Operation | LED Display Screen . .
RIES Key after Operation RESEPLuE
1 Turn on ‘ _ (1 ‘ When the power is turned on, Enter the Status
Power I Display Screen.
) @ [ TR Press MODE Key 2 times to enter Diagnostic
el g b Parameters.
) e
3 © [I:I Al ':J Press UP Key 4 times to select dn-05 Item.
‘ — /_\
{®) -
4 (@ ' : - [ : _l_ Press and hold the ENTER Key for 2 seconds to enter
ENTER e e ) JOG Mode, and the Motor is excited immediately.
V= \ I — p .
5 © ] ] Press and hold the UP Key, the Motor rotates in the
A el e currently defined positive direction.
(@) - ;
6 O ] ] Press and hold the DOWN Key, the Motor rotates in
v U= = ) the currently defined negative direction.
(@) == i :
. @ [I:I =10 _J Is’ress MODE Key 1 time, jump back to the Parameter
NGDE SIES election Screen, the Motor releases excitation.
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\ dn-07 (Automatic adjustment of external analog voltage offset ) \ %JSDG2S-E does not have
this function

When the External Torque or Speed Analog Command Input is 0V, the Motor may still rotate
slowly, the User can use dn-07 to automatically adjust and correct the Analog Command Offset, the
External Voltage Offset can be checked with Un-09 and Un-11 after automatically adjusted, and the
Automatic Adjustment Procedure is described as follows:

Operation | LED Display Screen

REEE Key after Operation

Description

Please confirm the status is Servo off before adjustment; Input 0V voltage command
1 | from the supervisory controller or external loop to analog command connect SIC
(CN1-26) & TIC (CN-1-27).

5 Turn on ‘ _ e ‘
Power It

When the power is turned on, Enter the Status
Display Screen.

Press MODE Key 2 times to enter Diagnostic

|
cijrt Parameters.

I

B

 Jide

o

I:I = :_: '_” Press UP Key 6 times to select dn-07 Item.

—q Press and hold the ENTER Key for 2 seconds, enter
! dn-07 setting screen.

E
E
T
E

ENTER <
6 » I l} Press UP Key 1 time, the value of 1 represents the
i i U] L) L Offset Automatic Adjustment to be executed.
Press and hold the ENTER for 2 seconds until -SET-
S A N S appears 1 time then jump back to the current
AN — | :: : —} parameter item selection screen immediately, the
7 () SR NNID Offset Automatic Adjustment Sn217 (Analog Speed
ENTER [I:I A= '_” Command Offset Adjustment) and Tn104 (Analog
—= Torque Command Offset Adjustment) settings are
completed at this time.
Before Offset Adjustment A
Input Voltage I .

V) ( ’

// o
7 —* Offset Voltage b 1 C
4 /
Torgue Command 7 T
(%) or Speed d (
Command (rpm) d C
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\ dn-08 (Display Serialized Models) \

Users can use dn-08 to check driver/motor combination set in the driver currently. If the displayed
combination differs from actual condition, please refer to “1-1-3 Matching list of servo driver and motor”

to reset parameter Cn030 or consult local distributor.

\ dn-09 (ASIC software version display) \

The User can use dn-09 to know the current ASIC Version of this Device, the Panel Display

Description is as follows:

Operation | LED Display Screen o e
REE Key after Operation Description
1 Turn on ‘ _ 1 ‘ When the power is turned on, Enter the Status
Power L Display Screen.
/—\ — N Z . . .
5 @ [I:I Ny ﬂ Press MODE Key 2 times to enter Diagnostic
MODE = 0 Parameters.
o) =T=
3 [I:I = & '—ﬂ Press UP Key 8 times to select dn-09 item.
‘ — /_\
() S Press .and hold the ENTER-Key for 2 seconds, enter
1 =2/ Sl o the Display Software Version Screen, the Software
ENTER — Version is 2.80.
5 O [ 0T Tr \D} Press MODE Key 1 time to jump back to the
SODE S| ) ) Parameter Selection Screen.
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| dn-11 (Automatic detection of magnetic angle position) |

The Magnetic Angle Detection refers to detecting the electrical angle coordinates (electrical angle

phase) of the Servo Motor. If the servo system does not correctly know the servomotor's electric angle

coordinate position, the servomotor cannot be controlled normally. For the automatic alignment function

of the Encoder Magnetic Angle, the operation steps are as follows:

1.
2.
3.

Motor U, V, W are wired in accordance with TECO Phase Sequence
Connect the Encoder Wiring
Motor No-load Condition

After the Driver is powered ON, set the Parameter dn-11=1, it will enter the excitation state

automatically at this time, (Display the word of "auto" during the process).
After the completed auto-alignment, it will leave the page automatically and dn-11 returns to 0

The electrical angle can be confirmed from Un-43. Motor does not move after alignment. Un-
43 should be original Un-43 electrical angle +1°
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3-4 Alarm Monitoring Description

When the leftmost 2 LEDs display (H|L, it means the device cannot function normally. Users

can run troubleshooting according to the solutions in “9-2 Countermeasures to Clear Error” and

operate the device by normal procedures. If the error alarm still cannot be cleared, please contact the

distributor or manufacturer for further countermeasures. When Error Alarm occurs, LED Display

Status is shown as follows:

Error Alarm History Parameter Error Alarm Number

Please refer to “9-1 Error List” for the corresponding alarm of each error alarm number. For

example, error alarm No.001 means low power voltage alarm is occurring now.

This Device also provides the user with inquiry of the past nine Error Alarms, as shown in the

following:

Parameter Code Name and Function
AL.xxx Current Alarm Message
Al.xxx Past First Alarm Message
A2.xxx Past Second Alarm Message
A3.xxx Past Third Alarm Message
A4.xxx Past Fourth Alarm Message
AS5.xxx Past Fifth Alarm Message
A6.xXxxX Past Sixth Alarm Message
A7.xxx Past Seventh Alarm Message
A8.xxx Past Eighth Alarm Message
A9.xxx Past Ninth Alarm Message

Note) xxx means current error alarm number.
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Please follow the steps below to use the Error Alarm History Parameters to inquire the past nine

Error Alarms.
Operation | LED Display Screen .
Steps Key after Operation Description
1 Turn on ‘ _ N ‘ When the power is turned on, Enter the Status
Power It Display Screen.
() i Press MODE Key three times to enter the Error
2 o ] [ [ Alarm History P
MODE ry Parameter.
Press UP Key one time, to select the Previous first
(@) =T=7= y >
3 () U:I I :_: :_: :U Alarm History item, two LEDS on the right side
A display the Alarm Number of 003 (Motor Overload).
Press UP Key one time, to select the Previous second
4 () [|—| = l} Alarm History item, two LEDS on the right side
e ] | display the Alarm Number of 001 (Power Supply

Voltage Too Low).
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Chap 4 Trial Run Operation Description

4-1 No-load Servo Motor Trial RUN ........cooiiiiiiiiiiiiiieie e 4-3
4-2 Non-load Servo Motor with Supervisory Controller Trial Run...........c..cooccvvviivniiiiiennnnn.n. 4-6
4-3 Connect the Load Servo Motor with Supervisory Controller Trial Run .................ccceeee.. 4-10
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Please make sure all wiring are completed before trial run. The following describes the three-stage
Trial Run Operations and Purpose in sequence, and will describe with the Speed Control Loop
(Analog Voltage Command) and Position Control Loop (External Pulse Command) when working
with the Supervisory Controller.

[4-1 No-load Servo Motor Trial Run]

A. Servo Driver Wiring and Motor Installation B. Purpose of Trial Run

Power Supply Confirm that the following items are correct:

Wirng B * Driver Power Supply Wiring
i » Servo Motor Wiring
i * Encoder Wiring
N — : » Servo Motor Operating Direction and Speed

I E—

J|=
— —
Work Platform

Servo Motor

[4-2 Non-load Servo Motor with Supervisory Controller Trial Run]

A. Servo Driver Wiring and Motor Installation B. Purpose of Trial Run

Powvi:rﬁ]ugpply : Confirm that‘ the follpwing items are correct:
T B Connect » Control Signal Wiring between the
H h [@ gl;'r’]frfglilsgfy Supervisory Controller and Servo Driver
';: o » Servo Motor Operating Direction, Speed and
— 1 Number of Revolutions

» Brake Function, Drive Prohibit Function and
Protection Function

I 3

= ‘
]
Servo Motor! Work Platform

[4-3 Connect the Load Servo Motor with Supervisory Controller Trial Run]

A. Servo Driver Wiring and Motor Installation B. Purpose of Trial Run

Power Supply Confirm that the following items are correct:

Wiring = Conmect * Servo motor Operating Direction, Speed and
E th M Supervisory Mechanism Travel
. L _Fm Controller » Set Related Control Parameters
o %
|

g —
Servo Motor Work Platform
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4-1 No-load Servo Motor Trial Run

/\ Attention

* During the Trial Run, make sure to separate the Servo Motor from the Machine, such as
Couplers and Belts.

* In order to avoid damage to the machine during a Trial Run, the Trial Run of the Servo
Motor must be under no load conditions.

This stage of the Trial Run can confirm the Driver Wiring, if there is any incorrect wiring, it will cause

an error to the Servo Motor during the Trial Run process.

1. Install Servo Motor:

Fix the Servo Motor on the Machine Table, to prevent the Servo Motor from bounding or moving

during the Trial Run.

2. Check the Wiring:

Check the Servo Driver Power Wiring, Servo Motor Wiring and Encoder Wiring. At this stage of
the Trial Run, no control signal line is used, please remove the Control Signal Wire (CN1).

3. Turn on the Servo Driver Power:

Turn on the Servo Driver Power, if the Driver Panel displays as below:
NN N / / NN N / /

This is because digital input contact CCWL & CWL are operating (please set according to “5-6-1
Digital input/output contact function planning” to determine the operation is under switch in conduction
or open) When the above screen is displayed on driver panel, servo driver cannot function normally.
Users need to turn off drive prohibit function temporarily during trial run by setting parameter

Cn002.1=1. After first stage trial run is completed, please restore parameter Cn002.1=0.
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Setting Operations Description is as follows:

Operation | LED Display Screen

Steps Key after Operation DGR
1 Turn on ‘ _ ‘ When the power is turned on, Enter the Status
Power ) [ Display Screen.
2 () El— i I |/ Press MODE Key 4 times to enter the System
MOBE g L S () Parameters.
/-\ — —— \—/
3 U ' : : : : El Press UP Key 1 time to select Cn002 Item.
A — = = /7N
4 , £|_| i \|‘|/ Press and hold the ENTER Key for 2 seconds to enter
EXTER L) O = Cn002 Setting Screen.
5 © £|_| Sl m] Press ENTER Key 1 time, move left to adjust the
ENTER SIS SRR number of digits (flashing LED).
AR e Press UP Key 1 time to adjust the tens digit to 1 and
6 U—I :_: :_: I :_:] set as do not use digital input contact CCWL &
v 7 CWL.
s \I— STET Press and hold the ENTER Key for 2 seconds until -
AN E- | ‘] SET- appears, indicating the current set value has been
7 © AN saved and after the -SET- appears once, jumps back to
ENTER U A K El the current parameter item selection screen
= === immediately.

Please reboot after the setting is completed. If other error alarms occur, it means the driver still
cannot function normally and users need to run troubleshooting according to “9-2 Countermeasures to
Clear Error” and operate the driver again. If the error alarm message still occurs, please contact local

distributor for further countermeasures.

4. Release Mechanical Brake:

When using the Servo Motor with Mechanical Brake, please first complete the + 24V wiring to

release the mechanical brake. If the brake is not released properly, the Trial Run will be abnormal.

5. Servo Driver Panel Operations:

Use the Servo Driver panel to operate JOG operations to confirm whether or not the Servo Motor
rotational speed and direction are correct. If the operating speed and direction are abnormal, please
confirm whether or not the Speed Control Parameter Sn201 (internal Speed Command 1) and System
Parameter Cn004 (Motor Rotation Direction Definition) are set correctly. JOG Operating Instructions

are as follows:
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/\ Attention

The JOG Speed operates in accordance with Sn201 (Internal Speed Command 1),

therefore, set Sn201 before executing this function.

No matter the motor is excited by using digital input contact SON or not, it will be excited
immediately after entering JOG mode.

Operation

LED Display Screen

Steps Key after Operation Description
1 Turn on ‘ _ I_ ‘ When the power is turned on, Enter the Status
Power I Display Screen.
2 () E_I | ] |/ Press MODE Key 2 times to enter Diagnostic
NGDE e gt Parameters.
v/-\ — N Z.
3 b—: = L | Press UP Key 4 times to select dn-05 Item.
A — = /—\
4 © (| _[ial_|_) |Pressand hold the ENTER Key for 2 seconds to enter
ERTEE ) ) ) | JOG Mode, and the Motor is excited immediately.
5 (] _ || _|iZ) | Press and hold the UP Key, the Motor rotates in the
i ) currently defined positive direction.
6 ([ T _[_] |Pressand hold the DOWN Key, the Motor rotates in
v e the currently defined negative direction.
=\ S 2 Press the MODE Key 1 time, to jump back to the
7 () Parameter Selection Screen, and the Motor will

=
(=]
=]
m

()
(]
|

|
—

N

Il
N

release excitation immediately. .
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4-2 Non-load Servo Motor with Supervisory Controller Trial

Run

This Stage of the Trial Run can determine whether or not the Control Signal Wiring between the

Servo Driver and the Supervisory Controller is correct and whether or not the control signal electric

potential is correct. After completing this stage of the Trial Run, the Servo Motor can be connected to

the mechanism.

A. Start Servo Motor:

Please refer to the following to conduct wiring

Speed Control (Cn001=1)

Position Control (Cn001=2)

1P24

Servo Driver

DICOM

SON

CCWL

CWL

1G24

SIC

AG

CN1-45

CN1-47

CN1-1

CN1-4

CN1-5

CN1-48

CN1-26

CN1-32

Servo Motor

P24

Servo Driver

DICOM

SON

CCWL

CwL

1G24

Pulse
/Pulse
Sign
/Sign

CN1-45

CN1-47

CN1-1

CN1-4

CN1-5

CN1-48

CN1-14
CN1-15
CN1-16
CN1-17

Servo Motor

a. Confirm that there is No Command Signal Input:

In the Speed Control Mode, please input OV to the Speed Analog Input Contact.

In the Position Control Mode, please short the External Pulse Command Contact, short Pulse

and /Pulse, short Sign and /Sign.

b. Start the Servo ON Signal:

Connect the Servo Start Contact (SON) to the Low Electric Potential and start the Servo
Motor to observe whether or not there is any error signal generated. If there is still an Error

Alarm, the user needs to resolve the alarm conditions in accordance with “9-2

Countermeasures to Clear Error”.

4-6
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/\ Attention

* Please enter speed/position command for motor activation or operation stop after servo
start contact (SON) signal is activated!

B. Speed Control Mode Trial Run (Cn001-1):

1. Check the Wiring:

Check if servo driver power and control signal wiring are correct; check if speed analog

signal input is OV. The Wiring Diagram is as follows

P24

Servo Driver

DICOM

SON

CCWL

CWL

1G24

SIC

AG

2. Start Servo Motor:

CN1-45

CN1-47

CN1-1

CN1-4

CN1-5

CN1-48

CN1-26

CN1-32

Servo Motor

Connect the Servo Start Contact (SON) to the Low Electric Potential and start the Servo

Motor. If the servo motor rotates slowly, please run dn-07 to automatically correct analog

command offset. Refer to “3-3 Diagnostic Function Description”.
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3. Confirm the relationship between the Motor Speed and Speed Analog Command Input:

Gradually increase the Speed Analog Command Voltage, monitor the Motor Actual Speed

through the Status Parameter Un-01, observe whether or not the Analog Speed Command

Proportioner Sn216, the analog speed command limit Sn218 are correct, and confirm whether or

not the Motor Rotation Direction is correct, if the Rotation Direction is incorrect, please adjust the

System Parameter Cn004. After completing the setting, connect the Servo Start Contact (SON) to

the High Electric Potential and turn off the Servo Motor.

4. Complete the Wiring with Supervisory Controller:

Confirm the wiring of Servo Driver and Supervisory Controller, Speed Analog Signal Input
(SIC), Division Ratio Output (PA, /PA, PB, /PB, PZ, /PZ) and alarm signals. The Wiring

Diagram is as follows

P24

Servo Driver

DICOM

SON

CCWL

CWL

1G24

Supervisory
Controller

SIC

AG

CN1-45

CN1-47

CN1-1

CN1-4

CN1-5

CN1-48

CN1-26

CN1-32

CN1-35
CN1-36
CN1-37
CN1-38
CN1-39
CN1-40

PA
/PA
PB
/PB
PZ
PZ

Servo Motor

5. Confirm the Servo Motor Number of Revolutions and Dividing Output:

Start the Servo Motor, the Supervisory Controller issues Servo Motor Number of Rotations

Command, and monitor the motor number of rotations with the Status Parameter Un-16, to check

whether or not both are the same. If different, please confirm whether or not the System Parameter

Encoder Signal Dividing Output Cn005 is correct. After completing the setting, connect the Servo
Start Contact (SON) to the High Electric Potential and turn off the Servo Motor.
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C. Position Control Mode Trial Run (Cn001=2):
1. Check the Wiring:

Confirm whether or not the Servo Driver Power Supply and the Control Signal Wiring are
correct. The Wiring Diagram is as follows

Servo Driver

P24
CN1-45
DICOM
CN1-47
SON CN1-1 Servo Motor
CCWL | cN1-4
CWL Icn1-s
1G24 CN1-48
_ Pulse CN1-14
.g% /Pulse CN1-15
= Sign
°§ § p CN1-16
® Sign fong-17

2. Set the Electronic Gear Ratio:

Please set the required Position Control Parameter Electronic Gear Ratio Pn302~Pn306 or Single-
turn Pulse Command Function Pn354 in accordance with the Servo Motor Encoder Specifications

and Machine Application Specifications. Please refer to [5-4-3 Electronic Gear Ratio].

3. Start Servo Motor:
Connect the Servo Start Contact (SON) to the low electric potential to start the Servo Motor.

4. Confirm the Motor Rotation Direction, Speed and Number of Rotations:

The Supervisory Controller outputs Low-speed Pulse Command to allow the Servo Motor
operates at low speed, comparing the Status Parameter Un-14 Motor Feedback Number of Pulses and
Status Parameter Un-18 Number of Pulse Commands. Then, issue the Number of Rotations
Command, comparing the Status Parameter Un-16 Motor Feedback Number of Rotations and Status
Parameter UN-20 Pulse Command Number of Rotations. If actual motor feedback is incorrect, please
adjust position control parameter electronic gear ratio Pn302~Pn306 or Pn354. Please confirm

repeatedly until it is correct.

If the motor rotation direction is not correct, please confirm the Position Control Parameter Pulse
Command Form selection Pn301.0 and the Command Direction Definition Pn314. After completing
the setting, connect the Servo Start Contact (SON) to the High Electric Potential and turn off the

Servo Motor.
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4-3 Connect the Load Servo Motor with Supervisory Controller

Trial Run

A Attention

* Please connect the load trial run in accordance with the following steps accurately.
* The Servo Motor operates under the condition of connecting to a machine, if the setting is

incorrect, the machine may be damaged or the personnel may be injured.

Before implementing this stage of the trial run, please re-confirm the following:

Please set the Servo Driver related parameters in accordance with the requirements of the

Supervisory Controller and the Machine Operations.

Check whether or not the Servo Motor rotation direction and speed setting conform to the

requirements of the machine.

Load Axle Work Platform

Servo Motor / 1
/777771

Make sure the Servo Driver Power is OFF
Connect Servo Motor and Load Axle:

Please refer to [1-5 Servo Motor Installation Environment Conditions and Methods] for Servo

Motor Installation Pre-cautions,
Servo Driver Gain Adjustment:

Please refer to [6 Servo Gain Adjustment] to adjust Servo Gain in accordance with the Load

Mechanism.
Supervisory Controller Trial Run:

Commands given out from supervisory controller. Please observe machine motion condition
according to the motion command described in “4-2 No-load Servo Motor with Supervisory

Controller Trial Run”. Conduct adjustment in coordination with the Controller.
Repeat the Adjustment and Record the Setting Value:

Repeat Steps 3 and 4 until the machine operations conform to the requirements. Record the setting

value accurately for the use of future machine maintenance.
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5-1 Control Mode Selection

This Device provides control modes for Torque, Speed, External Position, Internal Position, Tool
Magazine Automatic Tool Selection and communication; in addition to operating single control mode,
it can also use mixed modes to switch control modes. The following is the description of the Control
Mode Parameter Selection

Cn001 Control Mode Selection

Initial Value | Unit Setting Range Effective RS-485 Address
2 -- 0~D Power Re-set 0001H
Setting Description:

Setting Description
0 Torque Control
1 Speed Control
2 External Position Control (External Pulse Command)
3 External Position / Speed Control Switching
4 Speed / Torque Control Switching
5 External Position / Torque Control Switching
6 Internal Position Control (Internal Position Command)
7 Internal Position / Speed Control Switching
8 Internal Position / Torque Control Switching
9 CNC Tool Magazine Automatic Tool Selection Control
A Internal / External Position Switching
B CANopen-complete (JSDG2S function)
C CANopen-simple (JSDG2S function)
D EtherCAT mode (JSDG2-E/JSDG2S-E function)

o This parameter is not subject to Cn029 Factory Re-set.
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5-2 Torque Mode

The Torque Mode is used for printing presses, winding machines and injection molding machines
that need to perform Torque Control. The user shall set Cn001 (Control Mode Selection) in
accordance with the mode to be used. The setting method is as follows:

Cn001 Control Mode Selection

Initial Value

Unit

Setting Range Effective

RS-485 Address

2 -

0~D Power Re-set

0001H

Setting Description:

Setting

Description

0 Torque Control

Speed / Torque Control Switching

4
5 External Position / Torque Control Switching
8

Internal Position / Torque Control Switching

Torque Circuit Control Block is as shown in the Figure below:

Torque Command Selection

Tn101.1
Analog Torque Torque |
Command TIC Command CTorquEd 0 } o
_ Voltage omman Speed Limit
AD | Offset Proportioner | condon |
Tn104 Tn103 Torque i Torque
} Direction CormE)
. 1 | Un-28
- - Digital Torque Command Tn113 H } Not Used Digitalinput | s
{  External Analog | Contact
i Voltage Command i | 0 RS1: RS2
i Un-09 ; |
! . ) Internal Torque
""""""""""""""""""" | 1 Straight Line I d |
g : Torque Output Torque omman P4
@—p| Acceleration/ S : L O} Current
‘ DCeC:eIeerraalt(i)c?n ) Gl Direction ™ Limit » quothlng Controller
Sy G T ! Thi02 Cnoo4.0 Cno10 Fiter -
Ircul
External Speed p— rue | 2 Cno11 n
Limit SIC p\/eoehagleml Speed Limit } Once Digital input
»( A/D [ Offeet - Proportioner  [—@ | Smoothing Contact
sn217 Tn109 I Acceleration / TRQINV
! Deceleration Current
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oTT—— Internal Speed Limit ) Deceleration
{ External Analog Tn105~-Tn107 [—@ | Method
i Voltage Limit | } Tn1010 (e,
Wil Internal Positive } Actual Motor
————————————————————————— Negative 7Y Torque
Speed Limit | Un-02
Tnl14, Tnl115 | e
|
Digital Input
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SPD2
Speed Limit
Switching
Tn101.2



5-2-1 Analog torque command % JSDG2S-E does not have this function

Use TIC external analog voltage to control Motor Torque. The following is the wiring diagram:

TIC

Driver

Analog Torque ) CN1-27
Command Input AG
(x10V) ) CN1-29

Adjust the slope of Voltage Command relative to Torque Command in coordination with Analog
Torque Command Proportioner Tn103, and Tn104 to correct Analog torque command voltage offset.

/\ Attention

¢ [tis necessary to confirm the corresponding relationship between TIC (Analog Torque
Command Input) and Digital Input Contacts RS1, RS2 (Torque Command Forward and
Reverse Selection); please refer to “5-2-4 Torque Qutput Direction Definition”.

Tn101.1 Torque command selection

Initial Value | Unit Setting Range

Effective

RS-485

0 -- 0~1

After Servo OFF

0101H

Setting Description: When using Analog Torque Command, please set Tn101.1 =0

Setting

Description

Use Analog TIC Torque Command

EEEEE )

1

Use Digital Tn113 Torque Command

Tn103 Analog torque command proportioner ¥JSDG2S-E does not have this function

Initial Value Unit Setting Range

Effective

RS-485

300 %/10V 0~ 600

Effective after Set

0103H

Setting Description: Used to adjust the slope of the Voltage Command relative to the Torque

Command.
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Setting Example:

(1) If Tn103 is set to 300, it means Analog Input Voltage 10V corresponds to 300% rated Torque
Command; if Input Voltage is 5V at this time, then it corresponds to 150% rated Torque
Command.

(2) If Tn103 is set to 200, it means Analog Input Voltage 10V corresponds t0200% rated Torque
Command; if Input Voltage is 5V at this time, then it corresponds to 100% rated Torque
Command.

600

Torque
Command (%) 400 -

200 - T -
-10 5 ST
L= 5 10
//////// Input
- 200 Voltage (V)
< -400

Slope is set by

-600 Tn103

Even if the Torque Command is 0V, the Motor may rotate slowly, mainly due to a slight offset of
External Analog Voltage, in this case, the user can manually adjust the Tn104 to correct the offset or
use dn-07 to automatically adjust the offset. Please refer to "3-3 Diagnostic Function Description".

/\ Attention

* Please confirm the status is Servo off before adjustment; Input 0V voltage command from the
supervisory controller or external loop to analog command connect TIC (CN-1-27).
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Tn104 Analog torque command offset adjustment XJSDG2S-E does not have this

function
Initial Value | Unit Setting Range Effective RS-485 Address
0 mV -2500 ~ 2500 Effective after Set 0104H

Setting Description: Used to correct offset when the Analog Torque Command Voltage generated
offset phenomenon.

Before Offset Adjustment

Input Voltage
V)

- * Offset Voltage

¢

Torque

Command (%)

5-2-2 Digital Torque Command

After Offset Adjustment
7/
Input Voltage //
V) L/
/
7/
/
7/
7
P Offset Voltage
A/ 3 Correction
7/
/
7/
7/
P Torque
e Command (%)
P /
/
7/

Tn101.1 Analog and Digital Torque Command Selection

Initial Value Unit

Setting Range

Effective

RS-485

0 -

0~1

After Servo OFF

0101H

Setting Description: When using Digital Torque Command, please set Tn101.1=1

N /
L
[T

7\

Setting

Description

0

Use Analog TIC Torque Command

1

Use Digital Tn113 Torque Command

Tn113 Digital Torque Command Value

Initial Value Unit

Setting Range

Effective

RS-485

0 0.1%

-3000 ~ 3000

Effective after Set

010DH

Setting Description: Set Tnl101.1=1 to activate Digital Torque Command Functions.
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5-2-3 Torque Command Linear Acceleration / Deceleration

If users need the Smooth Torque Command, set Tn101.0 to activate the function first.

Tn101.0 Torque Command Acceleration / Deceleration Method

Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~2 After Servo OFF 0101H
Setting Description:
Setting Description
0 Do not use Torque Command Linear
VG 2= Acceleration / Deceleration Function
Forfr e e - .
[|_| Ch ol h |] 1 Use Torque Command Linear Acceleration /
— = Deceleration Function
) Use Torque Command One Time Smoothing
Acceleration / Deceleration Function

(1) Use torque command linear acceleration/deceleration function

To use this function, must set Tn101.0=1 to activate Torque Command Linear Acceleration /
Deceleration Function.

Tn102 Torque Command Linear Acceleration / Deceleration Constant

Initial Value

Unit

Setting Range

Effective RS-485 Address

1

ms

1 ~ 50000

After Servo OFF

0102H

Setting Description: The Torque Command Linear Acceleration/Deceleration Constant is defined as
the time for the Torque Command to rise from zero linearly to the Rated Torque.

Torque Command

Rated Torque
Command

Current Torque
Command

A

A

Setting Example:
(1) To reach 50% of Rated Torque output in 10ms

100%

Tnl102=10(ms) x = 20(ms)

(o]

(2) To reach 75% of Rated Torque output in 10ms

100%

75%

Tn102=10(ms) x =13(ms)

»

Tnl102

>

Time (ms)
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(2) Use torque command one time smoothing acceleration/deceleration function

To use this function,must set Tn101.0=2 to activate Torque Command One time Smoothing
Acceleration / Deceleration Function.

Tn110 Torque Command One Time Smoothing Acceleration / Deceleration
Constant

Initial Value | Unit Setting Range Effective RS-485 Address

1 ms 1 ~ 10000 After Servo OFF 010AH

Setting Description: Set Tn101 = 2 to activate the Torque Command One Time Smoothing
Acceleration / Deceleration Function. Torque Command One Time Smoothing
Acceleration / Deceleration Time Constant is defined as the time for the Torque
one time delayed rise from 0% to 63.2% of the current Torque Command.

Current Torque Command (%)

A

100f F—————==-
|
|

63.2 Il ,,,,,,,,, 1

50 | |

|
|
|
) - Time (ms)
Tn110

5-2-4 Torque output direction definition

In the torque mode, the user can use the following three methods to define the Motor Rotation
Direction:
(1) Digital Input Contacts RS1, RS2 (Forward and Reverse selection of Torque Command)
(2) Cn004.0 (Motor Rotation Direction Definition)
(3) Digital Input Contact TRQINYV (Reverse of Torque Command)

/\ Attention

¢ The three methods can be used at the same time. The user must confirm the definition of the
final Motor Rotation Direction to avoid confusion.
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(1) Digital Input Contacts RS1., RS2 (Forward and Reverse selection of Torque Command)

Input Contact Descripti Control
escription
RS2 RS1 . Mode
OFF (Switch does not | OFF (Switch does not No Torque eencrated
function) function) que g
OFF (Switch does not . . Rotate in accordance with the current
function) ON (Switch functions) Torque Command Direction T
) : OFF (Switch does not | Reverse rotation in accordance with the
ON (Switch functions) function) current Torque Command Direction
ON (Switch functions) | ON (Switch functions) | No Torque generated

(2) Cn004.0 Motor Rotation Direction Definition (from the Motor Load End)

Initial Value

Unit

Setting Range

Effective

RS-485 Address

0

0~3

Effective after Set

0004H

Setting Description: When the Torque or Speed Command is positive, the Rotation Direction Setting
from the Motor Load End is as follows

AN

/

\I__ /
-

: Description
Setting
Torque Control Speed Control
0 Counterclockwise Rotation (CCW) Counterclockwise Rotation (CCW)
1 Clockwise Rotation (CW) Counterclockwise Rotation (CCW)
2 Counterclockwise Rotation (CCW) Clockwise Rotation (CW)
3 Clockwise Rotation (CW) Clockwise Rotation (CW)

(3) Digital Input Contact TROINYV (Reverse of Torque Command)

Input Contact TRQINV Description Control Mode
OFF (Switch does not Rotate in accordance with the current
function) Torque Command Direction T
ON (Switch functions) Reverse rotation in accordancg Wlth the
current Torque Command Direction

Note) Please refer to “5-6-1 Digital Input / Output Contact Function Planning” to set the Driver

Effective Logic.
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5-2-5 Internal Torque Limit Setting

In Torque Control, the user can set the Internal Torque Limit value based on the requirements,
setting is as follows:

Cn010 CCW Direction Torque Command Limit Value

Initial Value | Unit Setting Range Effective RS-485 Address
200~ 300 Z 0~ 300 Effective after Set 000BH
Note)

Note) Default and setting range of parameter Cn010/Cn011 vary by model. Please refer to “7-3-1
System parameters (Cn0oo)” for details.

Cn011 CW Direction Torque Command Limit Value

Initial Value | Unit Setting Range Effective RS-485 Address
-300 ~-200 % -300 ~ 0 Effective after Set 000CH
Note)

Note) Default and setting range of parameter Cn010/Cn011 vary by model. Please refer to “7-3-1
System parameters (Cn0oo)” for details.

5-2-6 Speed Limit of Torque Mode

In Torque Control, Motor Speed Limit is achieved by using parameter Tn101.2 and Input Contact
SPD1, SPD2 Switching:

Input Contact Input Contact A ..
Tn101.2 SPD2 SPD1 Forward Speed Limit | Reverse Speed Limit
0 OFF (Switch does | OFF (Switch does External analog speed limit SIC(CN1-26)
not function) not function) %JSDG2S-E does not have this function
OFF (Switch does ON (Switch e
0 not function) functions) Internal Speed Limit 1 (Tn105)
ON (Switch OFF (Switch does e
0 functions) not function) Internal Speed Limit 2 (Tn106)
ON (Switch ON (Switch e
0 functions) functions) Internal Speed Limit 3 (Tnl107)
Forward Rotation Reverse Rotation
1 - - Speed Limit Value Speed Limit Value
(Tn114) (Tn115)

Note) Please refer to ’5-6-1 Digital Input / Output Contact Function Planning to set the Driver
Effective Logic.

5-11
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Tn105 Internal Speed Limit 1

Initial Value

Unit

Setting Range

Effective

RS-485 Address

100

rpm

0 ~ 1.5*Rated Speed

Effective after Set

0105H

Setting Description: In Torque Control, Digital Input Contact SPD1, SPD2 can be used to switch 3
sets of Internal Speed Limit when the setting is Tn101.2=0.

Tn106 Internal Speed Limit 2

Initial Value | Unit Setting Range Effective RS-485 Address

200 rpm 0 ~ 1.5*Rated Speed Effective after Set 0106H

Setting Description: In Torque Control, Digital Input Contact SPD1, SPD2 can be used to switch 3
sets of Internal Speed Limit when the setting is Tn101.2=0.

Tn107 Internal Speed Limit 3

Initial Value | Unit Setting Range Effective RS-485 Address

300 rpm 0 ~ 1.5*Rated Speed Effective after Set 0107H

Setting Description: In Torque Control, Digital Input Contact SPD1, SPD2 can be used to switch 3
sets of Internal Speed Limit when the setting is Tn101.2=0.

Tn114 Internal Forward Rotation Speed Limit

Initial Value | Unit Setting Range Effective RS-485 Address

100 pm 0 ~ 1.5*Rated Speed Effective after Set 010EH

Setting Description: Set Tn101.2=1, set the Forward Speed Limit value in Torque Mode with this
parameter.

Tn11S Internal Reverse Rotation Speed Limit

Initial Value | Unit Setting Range Effective RS-485 Address

-1.5*rated rotational

speed - 0 010FH

-100 rpm Effective after Set

Setting Description: Set Tnl101.2=1, set the Reverse Speed Limit value in Torque Mode with this
parameter.
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Following is External Analog Speed Limit Command Wiring Diagram:

Analog Speed
Limit Input (£10V)

Driver

e,

)CN1-26

> CN1-29

Adjust the slope of Voltage Command relative to Torque Command in coordination with Analog
Torque Command Proportioner Tn109, and Sn217 to correct Analog torque command voltage offset.

Tn109 Analog speed limit proportioner XJSDG2S-E does not have this function

Initial Value | Unit Setting Range Effective RS-485 Address
Rated Speed rpm 100 ~ 10000 Effective after Set 0109H
Setting Description: Used to adjust the slope of Voltage Command relative to the Speed Limit
Command
Speed Limit 4500
Command (rpm)
3000
1500
-10 -5
LA 5 10
- Input Voltage
- 7 N V)
/
/
/
/ —
/
e The Slope is set
< by Tn109
/\ Attention

* Analog speed limit input voltage has no polarity. + oltage or — voltage are received as an
absolute value. The speed limit of this absolute value is applied to forward and reverse

direction.

5-13
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Even if Analog Speed limit is 0V, the Motor may rotate slowly; this is mainly caused by the
minor Offset of External Analog Voltage. In this case, the user can manually adjust Sn217 to correct
the offset or use Automatic Adjustment. Please refer to “3-3 Diagnostic Function Description”.

/\ Attention

¢ Please confirm the status is Servo off before adjustment; Input 0V voltage command from the
supervisory controller or external loop to analog command connect SIC (CN-1-26).

Sn217 Zero analog speed command offset adjustment XJSDG2S-E does not have this
function

Initial Value | Unit Setting Range Effective RS-485 Address

0 mV -2500 ~ 2500 Effective after Set 0211H

Setting Description: Used to correct offset when the Analog Speed Command Voltage generates the
offset phenomenon.

5-2-7 Other Torque Control Functions

\ Torque Reached Function \

When Forward or Reverse Torque exceeds the Level set by Tn108 (Torque Reached Determined
Value), Digital Output Contact INT operates; refer to following description:

Tn108 Torque Reached Determined Value

Initial Value Unit Setting Range Effective RS-485 Address

0 % 0~300 Effective after Set 0108H

Setting Description: When the Forward or Reverse Torque exceeds the set level, the Digital Output
Contact INT operates.

Tn108 Torque

Torque Reached
Determined Value

Digital Output Contact INT State

ON |--- '

OFF
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5-3 Speed Mode

Speed Mode is used in situations where precise speed control is required, such as Braiding
Machines, Drilling Machines, and CNC Machines. The user shall set Cn001 (Control Mode Selection)
in accordance with the mode to be used. The setting method is as follows:

Cn001 Control Mode Selection

Initial Value | Unit Setting Range Effective RS-485 Address

2 - 0~D Power Re-set 0001H

Setting Description:

Setting Description
1 Speed Control

External Position / Speed Control Switching

3
4 Speed / Torque Control Switching
7 Internal Position / Speed Control Switching
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The Speed Loop Control Block Diagram is shown in the following two Figures; detailed

functions of each block are described 1

\ Speed Command Processing Unit \

n the following Sections.

Digital Input Contact
G-SEL

PI/P Switching Method
Cn015.0
Cn016~Cn019

Speed Feedback

Digital Input Contact
PCNT

5-16

Notch Filter 1
Cn013, Cn014, Cn065

Notch Filter 4
Cn072, Cn073, Cn074

Notch Filter 2
Cn066, Cn067, Cn068

Notch Filter 5
Cn075, Cn076, Cn077

Zero Speed Digital Input
Determination Contact
Sn204.0 SPD1 NotUsed |
Sn215 SPD2
; I
Analog S d } | Once
nalog Spee I ! 0 Smoothing
Command SIC cfrﬁ;e:nd Cosrgeme:nd Analog Speed [ | Acceleration /
- e ® ! -
» AD Voltage Offset el Proportioner h Comrsnr?;ldsumlt | SPD1=OFF } Decsenl%aglon Speed Rotation
Sn217 Sn216 SPD2=OFF | 1 Direction
} 2 Straight Li A 4 Cn004.0
raig ine
\_/ @—»| Acceleration/ [~ @ »| Speed
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Zerg Speed | @ Others | Deceleration Controller
; (0 rpm) I Sn207 Digital input
External Analog ! 3 Contact
{ Voltage Command i |
i Un-09 ] I S-type SPDINV
| Acceleration /
Internal Speed | Deceleration
Command } Sn208~
Sn201~Sn203 | Sn210
|
Acceleration /
Deceleration
Method
Sn205.0
| Speed Controller |
Analog Torque
Limit TIC Torque Limit Torque Limit
— »| A/D p| Voltage Offset —pm|  Proportioner
Tnl104 Tn103
2 |
External Analog Internal Torque OFF }
Voltage Limit Limit Cn010 o |
Un-11 Cn011 1
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV Digital Input
Contact
Speed Integration Time TLMT
Constant 1 Sn212
Speed Gain 1 _/
> I
Sn211 ‘ ? N4
|
Speed Command + el } Resonance Torque Limit Torque Control
Pr ing Uni ] | Suppression 9| . - N
ocessing t - | . y Function Circuit
| | Speed Integration Time Function
! ! ’ Constant2 Sn214
| . |
i Actual Motor ! L> Speed Gain 2 _/
i | Sn213 |
Speed s I |
| - ?
|
Speed Gain Switching Method !
Feedback Cno15.1 I ) K K
Smoothing Filter e } Resonance Suppression Setting Notch Filter 3
Cn032 Cn063, Cn064 Cn069, Cn070, Cn071
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5-3-1 Select Speed Command

This Device provides two Input Command Methods which are achieved by Digital Input Contact
SPD1, SPD2 switching the following two methods:
(1) Internal Speed Command: Internal pre-set three-stage Speed Command.

(2) External Analog speed Command: Control speed by inputting a set of Analog Voltage
Command signals to SIC (CN1-26).

Please refer to the Table below:

Digital Input Contact Digital Input Contact Control
SPD2 SPD1 Speed Command Mode
External Analog Speed
OFF (Switch does not OFF (Switch does not Command
function) function) SIC(CN1-26)
%JSDG2S-E does not have this
function
OFF (Switch does not : : Internal Speed Command 1 S
function) ON (Switch functions) Sn201
. . OFF (Switch does not Internal Speed Command 2
ON (Switch functions) function) Sn202
ON (Switch functions) ON (Switch functions) Internal SpsesgﬁC?’ommand 3

Note) Please refer to ”5-6-1 Digital Input / Output Contact Function Planning to set the Driver

Effective Logic.

(1) Internal Speed Command: Internal three-stage Speed Command setting is as follows:

Parameter . Default . . . RS-485
Code Name and Function Value Unit | Setting Range Effective Address
Sn201 Internal Speed Command 1 100 -1.5%rated 0201H
Sn202 | Internal Speed Command 2 | 200 |y | Fotational speed | Effective 0202H

~ 1.5*rated after Set
Sn203 Internal Speed Command 3 300 rotational speed 0203H

(2) External Analog Command: The following is the External Analog Speed Command Wiring

Diagram:

Analog Speed
Command Input

SIC

e

(+ 10V)

5-17

Driver

> CN1-26

> CN1-29
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5-3-2 Analog speed command proportioner *¥JSDG2S-E does not have this
function

Adjust the slope of Voltage Command relative to the Speed Command in coordination with the
Analog Speed Command Proportioner.

Sn216 Analog speed command proportioner ¥JSDG2S-E does not have this function

Initial Value Unit Setting Range Effective RS-485 Address

Rated Speed | rpm/10V 100 ~ 10000 Effective after Set 0210H

Setting Description: Used to adjust the slope of Voltage Command relative to the Speed Command.
Setting Example:
(1) If Sn216 is set to 3000, it means Analog Input Voltage 10V corresponds to 3000rpm Speed

Command; if Analog Input Voltage is 5V at this time, then it corresponds to 1500rpm Speed
Command.

(2) If Sn216 is set t02000, it means Analog Input Voltage 10V corresponds to 2000rpm Speed
Command; if Analog Input Voltage is 5V at this time, then it corresponds to 1000rpm Speed

Command.
6000
Speed
Command 4000
(rpm) A
2000 - - // -
-10 5 e
L= 5 10
T T Input
- 7 --2000  voltage (V)
- -4000
Slope is set by
-6000 sn216

Note: The displayed speed needs to be determined according to the different motors.

s18 TECO




5-3-3 Analog speed command offset adjustment %JSDG2S-E does not have this
function
Even if Analog Speed Command is 0V, the Motor may rotate slowly; this is mainly caused by the

minor Offset of External Analog Voltage. In this case, the user can manually adjust the Sn217 to
correct the offset or use Automatic Adjustment. Please refer to “3-3 Diagnostic Function Description”.

/\ Attention

¢ Please confirm the status is Servo off before adjustment; Input 0V voltage command from the
supervisory controller or external loop to analog command connect SIC (CN-1-26).

Sn217 Zero analog speed command offset adjustment XJSDG2S-E does not have this
function

Initial Value | Unit Setting Range Effective RS-485 Address

0 mV -2500 ~ 2500 Effective after Set 0211H

Setting Description: Used to correct offset when the Analog Speed Command Voltage generates the
offset phenomenon.

Before Offset Adjustment After Offset Adjustment
//
Input Voltage Input Voltage e
V) V) L/
/
/
/
/
/
i Offset Voltage
7 - #- Offset Voltage /_ B _¢- Correction
¢ ’
/
/
Speed e Speed
Command e Command
(rpm) 7 (rpm)
//
/
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5-3-4 Analog speed command limit ¥JSDG2S-E does not have this function

The user can limit the Analog Speed Command, setting is as follows:

Sn218 Analog speed command limit ¥JSDG2S-E does not have this function

Initial Value | Unit Setting Range Effective RS-485 Address
1.02* 100 ~ 1.5*Rated :
Rated Speed pm Rotational Speed Effective after Set 0212H

Setting Description: The user can set Sn218 to limit the Maximum Speed of the Analog Input.

5-3-5 Speed Command Smoothing

If the Motor overshoots or vibrates due to a serious speed command change, this Driver can be
used to provide three Speed Command Smoothing operations. The user can decide which smoothing
operation should be used based on the requirements. If one of these functions is to be used, Sn205.0
needs to be set up to activate each function.

Sn205.0 Speed Command Acceleration / Deceleration Method

Initial Value | Unit Setting Range Effective RS-485 Address

0 - 0~3 Effective after Set 0205H

Setting Description:

Setting Description

Do not use Speed Command Acceleration /

0 Deceleration Function

/
AN

Use the Speed Command One Time Smoothing
Acceleration / Deceleration Function

(o o o

A==
—_

AN

Use the Speed Command Linear Smoothing
Acceleration / Deceleration Function

Use S-type Speed Command One Time
Smoothing Acceleration / Deceleration Function

The following explains three Speed Command Smoothing operations.
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(1) Speed Command One Time Smoothing Acceleration / Deceleration:

To use this function, Sn205.0=1 must be set to activate Speed Command One time Smoothing
Acceleration / Deceleration Function.

Sn206 Speed Command One Time Smoothing Acceleration / Deceleration Time
Constant

Initial Value | Unit Setting Range Effective RS-485 Address

1 ms 1 ~ 10000 Effective after Set 0206H

Setting Description: Set Sn205.0=1 to activate Speed Command One time Smoothing Acceleration /
Deceleration Function. The definition of Speed Command One Time Smoothing
Acceleration / Deceleration Time Constant is the time for the Speed one time
delayed rise from Zero Speed to 63.2% of the Speed Command.

Diagram as follows:

Speed Command (%)

A
100 k Speed Command
63.2 |
50 |
Sn206‘ Time (Ms)
Setting Example:
(1) To reach 95% of Speed Command output in 30ms, then
S$n206 = 25 4 6imsec)
-In(1-95%)
(2) To reach 75% of Speed Command output in 30ms, then
SH206 30(msec) 22 )
n =—————— =22(msec
CIn(1-75%) 5¢

Note) In(x) is the Natural Logarithm Operation symbol
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(2) Speed Command Linear Acceleration / Deceleration Function:

To use this function, Sn205.0=2 must be set to activate Speed Command Linear Acceleration /

Deceleration Function.

Sn207 Speed command linear acceleration/deceleration constant

Initial Value | Unit Setting Range Effective

RS-485 Address

1 ms 1 ~50000 Effective after Set

0207H

Setting Description: Set Sn205.0=2 to activate Speed Command Linear Acceleration / Deceleration
Function. The definition of Speed Command Linear Acceleration / Deceleration
Time Constant is the time of Speed from zero linear rises to Rated Speed.

Diagram as follows:

Speed Command

A

Rated Speed
Command

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Current Speed
Command

A -
»

Sn207 Time (ms)

Setting Example:
(1) To reach 50% of Rated Speed output in 10ms, then

o
Sn207 =10(ms) x 100%
50%

(V]

= 20(ms)
(2) To reach 75% of Rated Speed output in 10ms, then

0
100% =13(ms)
75%

Sn207 =10(ms) x

5-22
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(3) S-type Speed Command Acceleration / Deceleration:

To use this function, Sn205.0=3 must be set to activate S-type Speed Command Acceleration /
Deceleration Function.

Sn208 S-type Speed Command Acceleration / Deceleration Time Setting (ts)

Initial Value | Unit Setting Range Effective RS-485 Address

1

ms 1~1000 Effective after Set 0208H

Setting Description: Set Sn205.0=3 to activate S-type Speed Command Acceleration / Deceleration

Function. During Acceleration / Deceleration, due to the severe Acceleration /
Deceleration Changes when activating Stop that resulted in machine oscillation,
adding S-type Acceleration / Deceleration to Speed Command can achieve the

function of smooth operations.

Speed Command (rpm)

0 ts=Sn208

ta=Sn209
td=Sn210

A -

s 5 15 s

e > »r e dHTlme(ms)
« ta o td

Sn209 S-type Speed Command Acceleration Time Setting (ta)

X Attention! Setting Rules:

t
Loy , >t
2

S 2 S

Initial Value Unit Setting Range Effective

RS-485 Address

200 ms 0~ 5000 Effective after Set

0209H

Setting Description: Please refer to Sn208 Description

Sn210 S-type Speed Command Deceleration Time Setting (tb)

Initial Value | Unit Setting Range Effective

RS-485 Address

200 ms 0~ 5000 Effective after Set

020AH

Setting Description: Please refer to Sn208 Description
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5-3-6 Speed Rotation Direction Definition

In speed mode, the user can use Cn004.0 (Motor Rotation Direction Definition) and Digital Input
Contact SPDINYV to define Motor Rotation Direction; refer to following description:

A Attention

¢ Both Methods can function simultaneously; the user shall confirm the final motor rotation
direction definition to avoid confusion.

When the user can define the Speed Command as a positive value based on requirements, set the
Motor Rotation Direction as follows:

(1) Cn004.0 Motor Rotation Direction Definition (from the Motor Load End)

Initial Value | Unit Setting Range Effective RS-485 Address

0 -- 0~3 Effective after Set 0004H

Setting Description: When the Torque or Speed Command is positive, the Rotation Direction Setting
from the Motor Load End is as follows

/

f?
|
I
I
I
—

7 N
: Description
Setting
Torque Control Speed Control
0 Counterclockwise Rotation (CCW) | Counterclockwise Rotation (CCW)
1 Clockwise Rotation (CW) Counterclockwise Rotation (CCW)
2 Counterclockwise Rotation (CCW) Clockwise Rotation (CW)
3 Clockwise Rotation (CW) Clockwise Rotation (CW)

(2) Digital Input Contact SPDINV defines Motor Rotation Direction

. L. Control
Input Contact SPDINV Description Mode
OFF (Switch does not function) Rotation in accordance Wll'[h the current
Speed Command Direction S
) ) Reverse Rotation in accordance with the
ON (Switch functions) current Speed Command Direction

Note) Please refer to ’5-6-1 Digital Input / Output Contact Function Planning to set the Driver
Effective Logic.
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5-3-7 Torque Limit in Speed Mode

In Speed Control, Motor Torque Limit is achieved by using Digital Input Contact TLMT to
switch the two following methods:

(1) Internal Torque Limit: Use the internally pre-set Cn010 (CCW Direction Torque Command
Limit Value) and Cn011 (CW Direction Torque Command Limit Value).

(2) External Analog Command Torque Limit: Use Analog Voltage Command Signal input to
TIC (CN1-27) to limit the CCW Direction Torque and CW Direction Torque.

Please refer to the Table below:

Digital input contact CCW Direction Torque CCW Direction Torque Limit
TLMT Command Limit source source
OFF (Sw1tch does not Cn010 Cro11
function)
External Analog Command TIC External Analog Command TIC
. . (CN1-27) (CN1-27)
ON (Switch functions) %JSDG2S-E does not have this %JSDG2S-E does not have this
function function

Note) Please refer to ”5-6-1 Digital Input / Output Contact Function Planning” to set the Driver
Effective Logic.

/\ Attention

* When using External Analog Torque Command Limit, if this Analog Torque Command Limit
is greater than the Internal Torque Command Limit, then the Internal Torque Command
Limit is ultimately used. .

(1) Internal Torque Limit: The following is the Internal Torque Limit setting description:

Cn010 CCW Direction Torque Command Limit Value

Initial Value | Unit Setting Range Effective RS-485 Address
200~ 300 % 0 ~ 300 Effective after Set 000BH
Note)

Note) Default and setting range of parameter Cn010/Cn011 vary by driver model. ; for details, please
refer to “7-3-1 System parameters (Cn0oo)”.

Cn011 CW Direction Torque Command Limit Value

Initial Value | Unit Setting Range Effective RS-485 Address
-300 ~-200 % -300 ~ 0 Effective after Set 000CH
Note)

Note) Default and setting range of parameter Cn010/Cn011 vary by driver model. ; for details, please
refer to “7-3-1 System parameters (Cn0oo)”.
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(2) External Analog Command Torque Limit: The following is the External Analog Torque Limit
Command Wiring Diagram:

Driver

TIC

Analog Torque » CN1-27
Limit Input AG
(+10V) > CN1-29

Tn103 Analog torque limit proportioner ¥JSDG2S-E does not have this function

Initial Value | Unit Setting Range Effective RS-485 Address
300 %/10V 0~ 600 Effective after Set 0103H

Setting Description: Used to adjust the slope of Voltage Command relative to the Torque Command

600
Torque Limit 4o
(%) o[ p
20 [ -
0 _ // _ -
-10 5 o
L= 5 10
- - Input
-7 7 200 Voltage (V)
7| 400
_ Slope is set by
600 Tn103
/\ Attention

* The input voltage of analog torque limit voltage command does not have polarity. + voltage
or — voltage are received as an absolute value. The speed limit of this absolute value is applied

to forward and reverse direction.
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5-3-8 Other Speed Control Functions

This Section explains other functions related to Speed Control.

‘ Speed Reached Function ‘

When Forward or Reverse Speed exceeds the speed set by Cn007 (Speed Reached Determined
Value), Digital Output Contact INS operates; refer to following description:

Cn007 Speed Reached Determined Value

Initial Value | Unit Setting Range Effective RS-485 Address

Rated rotational m
speed* 1/3 P

0 ~ 1.5*Rated Speed Effective after Set 0008H

Setting Description: When the Forward or Reverse Speed exceeds the speed set by Cn007 (Speed
Reached Determined Value), Digital Output Contact INS activates

Cn007 Speed
Speed Reached
Determined Value

Digital Output Contact INS State

ON |--- '

OFF

‘Zero Speed F unction‘

When the Speed is lower than the Speed set by Sn215 (Zero Speed Determined Value), Digital
Output Contact ZS operates; refer to the following description:

Sn215 Zero Speed Determined Value

Initial Value | Unit Setting Range Effective RS-485 Address

50 rpm 0 ~ 1.5*Rated Speed Effective after Set 020FH

Setting Description: When speed is lower than the speed set by Sn215 (zero speed determined value),
digital output contact ZS activates.
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Sn215 Speed
Zero Speed
Determined Value\‘ / \
\\\\\\A__4 _________ e —
: : | |
i | | |
Digital Output Contact ZS State : |
[
[ |
ON N
OFF

The user can set Sn204.0 (Zero Speed Determined Operation) to 1, and when the Zero Speed is
determined, the Speed Command is treated as Zero, as described below:

Sn204.0 Zero Speed Determined Operation

Initial Value | Unit Setting Range Effective RS-485 Address

0 -- 0~1 Effective after Set 0204H

Setting Description:
\_/

— T — T 17— Sn215 Speed  Original Speed Command
e ofr e g Zero Speed Command
[Tt Determined Value
7~ N /N
|
. — $n204.0=1 : |
Setting Description Treat Speed | _ |
Command as | Revised Speed Command |
0 Does not operate Zero Speed | |
| |
Treat Speed Command as \
1
Zero Speed

Servo lock-Under speed control mode, even if the voltage command input from the supervisory
machine is 0V, the driver may still make the motor generating slight vibration because of the received
noise. Therefore, this function is applied to stop locking servo motor. When Digital Input Contact
LOK operates, although this Device is in Speed Control Mode, it will temporarily change to Internal
Position Control Mode to fix the Motor Position. To use Servo Lock Function, please refer to ”5-6-1
Input / Output Contact Function Planning” to set the used Digital Input Contact as LOK Function.
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5-4 Position Mode

Position Mode is used in the system that requires precision positioning, such as all types of
processing machines, industrial machinery, etc. The Position Mode Command of this Device has two

input modes:

1. The External Pulse Command Input Mode is to receive the Pulse Command output by the
Supervisory Controller to achieve the Positioning Function.

2. Internal Position Command Mode refers to the mode that the user sets Position Command Value in
thirty-two sets of Command Registers (Pn401~Pn496) and conduct planning on Digital Input
Contacts POS1~POSS5 to switch to relative Position Commands.

The user shall set Cn001 (Control Mode Selection) in accordance with the mode to be used. The
setting method is as follows:

Cn001 Control Mode Selection

Initial Value Unit

Setting Range

Effective

RS-485 Address

2 -

0~D

Power Re-set

0001H

Setting Description:

Setting

Description

2

External Position Control (External Pulse Command)

External Position / Speed Control Switching

External Position / Torque Control Switching

Internal Position Control (Internal Position Command)

Internal Position / Speed Control Switching

Internal Position / Torque Control Switching

>loo| Q|| wn|w

Internal / External Position Switching
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The Position Loop Control Block Diagram is shown in the following Figure; detailed functions
of each block are described in the following Sections.

‘ External Position Command Processing Unit |

Digital Input Acceleration /
Contact Deceleration
. ) ORG, SHOME Methods
Digital Input Electronic o CWL, CCWL Pn332.0
Contact Gear Digital Input T
INH Pn354 Contact Return to Origin |
GN1,GN2 Pn317~Pn321 |
- : : Once
: I 0~63 | Electronic ;= Smoothing
| ! Gear | @—»|Acceleration /
! : Pn302~ | Deceleration
| Pn313 Low
: OHFF Counter = Frequency
External Pulse | ..o | £0 Vibration
Command Pulse / Not Used =@ Sugf\;zs::on
Command - o>
Mode Pn301 ON >64 Electronic Pn344
[ ) o> Gear
Pulse Pn354
Command
Un-18 Poait
Un-20 Command Command Co?::nI::d
Moving Smoothing | p| Directi .| Position
Average [ ™|  Filter irection Controller
Pn330 Pn329 Definition
n Pn314.0
\ External Position Controller \
Torque Limit
Un-12
Analog Torque Un-13
Torque Voltage
Limit TIC et Torque ON .
—_— A/D > ‘ > Proportioner
| Adjustment - Tn103
Tn104
|
T . R |
External Analog InternalcT%rch)Je Limit OFF :
Voltage Limit n ® |
Cn011
Un-11 |
........................... Input Contact
TLMT p
. Speed Feed 3
Position Feed Forward s
> Forward Gain » Smoothing Filter -
Pn312 Cno33 3
Input Contact
. X SPD1
Clear Position 1 PosnmgProgomonal SPD2
Error to Zero ® r> ain
Position o Pn310 |
Command |
Processing L '\:\ : | v
Unit o | Positi i '
s | osition Proportional
Feslion : | L> Gain 2 Speed Control Torque Control
........................ UE”'8|'7 | : Pn311 Circuit Circuit
n_
Position ¢ | e : |
Reedback ! Gain Switching JOG
Un-14 Method Operating
Un-16 Pulse Clearing Mode Cno15.1 Speed —
Un-24 B Pn315.0 Cn021~Cn024 Sn201
Un-25 Motor Position

Feedback

CLR

Digital Input Contact

G-SEL

Digital Input Contact
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Internal Position Command Processing Unit |

PTRG Trigger Delay Digital Input Acceleration / Rotary cut/Fly shear
Pn334 Electronic Gear Contact Deceleration functions
Pn354 Methods ECA parameter group
GN1,GN2 Pn332.0 Once
Smoothing
Input Contact t ] Acceleration /
POS1-POS5 ! Electronic Gear ! Deceleration
P1(')RG : 0~63 PN302~ | Pn313
HOLD | Pn306 )
| |
S Type
Internal ! ) Low
Internal Position i 1 Accelerathn/ Frequency Command
Command -1 Czcr;srlrt:g:d o Dei’elgrzaztlon \ \ ] o | Vvibration Moving
PNn401~Pn496 n """ | Suppression » Average
Mode Pn316.0 >64 . T Pn323 A Prdt- Pn330
@—p| Electronic Gear Pn344
Pn354 2
S-type
Acceleration /
Deceleration [ Position
Return to Origin Separation Scr?.gg?ﬁgd Command -
Pn317~Pn321 Pn322 o9 L pml Direction Position
Filter ™ Controller
Pn323 Pn329 Definition
Pn333 Pn314.0
Digital Input Contact
ORG, SHOME
CWL, CCWL
’ Internal Position Controller ‘
Analog Torque Torque Limit
Limit TIC TorquoeﬁVo"Itage Torque ON Un-12
——»| A/D > onse > Proportioner Un-13
Adjustment Tn103
Tn104
........................... |
s ‘v, |
i External Analog T Limit Internal Torque Limit 1 :
Voltage Limit orque Limf Cn010/Cno11 OFF
Un-11 Switching ® !
Delay Time . |
Cno58 Internal Torque Limit 2 |
Cn056/Cn057 4
Digital input g
Contact =
TLMT -
= Speed Feed E)
o Position Feed o Forward =
»-(  Forward Gain »| Smoothing Filter
Pn312 Cno33
Input Contact
— - SPD1
Clear Position 1 Position Proportional
Error to Zero ® ¢ > Gain 1
Position Pn310 l
+
Command o '\I\ /,/' S
Processing Unit | . -
. 0 I | Position Proportional
Position Error : | L> Gain 2 Speed Control Torque Control
........................ Un-07 i | : Pn311 Circuit B Circuit
Position : |
Feedback | Gain Switching
Un-14 Method JOG
Un-16 Pulse Clearing Cn015.1 Operating Speed |[——@
Un-24 - ~
e Motor Position Mode Pn315.0 Cn021~Cn024 Sn201
Feedback Digital Input Digital Input
Contact
Contact G-SEL
CLR
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5-4-1 External Pulse Command Mode

The Pulse Command in this Mode is provided by an external device there are three pulse patterns
can be selected, each pulse pattern can also be programmed as positive or negative logic. The user sets
the corresponding pattern based on the External Input Pulse Command pattern. The setting method is

as follows:

Pn301.0 Position pulse command pattern selection

Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~3 Power Re-set 0301H
Setting Description:
Setting Description
N\ /s 0 Pulse+Sign
[H N :_:1 1 CCW+CW Pulse
— = 2 A phase+ B phase pulse * 2
3 A phase+ B phase pulse * 4
Setting Description: Can select Filter Smoothing Time.
Position Pulse Positive Logic Negative Logic
Command
Pattern CCW Command CW Command CCW Command CW Command
Pulseffff ffff
Pulse
Pulse +
Sign Sign L | H 4
Sign H | L
Pulse f f f f L Pulse l l l l H
CCW+
CW/Pulse ,
Sign L Sign H { l l {
Pulse
Phase A e et
Phase B Pulse _
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There are two types of Pulse Command Input Interfaces, Open Collector and Line Driver
respectively. Please refer to "2-2-1 CN1 Control Signal Terminal Description' for the wiring
method. Please input the Pulse Command in accordance with the time sequence specifications.

Pulse
Command Pulse command Time Sequence Diagram
Pattern

Time
Specification

Line Driver Input:
t1,t2<0.1ps

| t3>3us
11 —L ALK lrﬁql 7> 1.0us

I I I
Pulse + Pulse J_N_/_\M (tUT) < 50%
|| Open Collector
I

: T
Sign 24 # ——n 2 | Input:

t1,t2<0.2us
t3>3us
7>2.0us
(t/T)<50%

Line Driver Input:
t1,t2<0.1ps
t3>3us

7> 1.0us
(t/T)<50%

CCW+

CW/Pulse 294 FLH Open Collector

I\
I t1,t2<0.2pus
- t3>3ps

T>2.0us
(t/T)<50%

Line Driver Input:

tl—»l ' | t1,t2<0.1us
Puse__ N /NN [
Phase A+ | (t/T) < 50%

Phase B T | Open Collector

Pulse . I I Input:
Sign —/_\—/_\I—/:\I—/_\—/_\—/_\— t1, 2<0.2us

I —H 7>2.0us
(U/T) <50%

This Device provides a Digital Input Contact INH; Pulse Command Input is prohibited when this
contact operates, indicating this Device no longer receives any Pulse Command. Refer to the
following description:

Input Contact INH Description Control Mode
OFF (Swmh does not Receive Pulse Command normally
function) p
, e
ON (Switch functions) No longer receives any Pulse

Command

Note) Please refer to ’5-6-1 Digital Input / Output Contact Function Planning” to set the Driver
Effective Logic.
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Pn301.1 Position Pulse Command Logic Selection

Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~1 Power Re-set 0301H
Setting Description:
7 Setting Description
[H :_: :_: : : 0 Positive Logic
7N

1

Negative Logic

Pn301.2 Drive inhibits Command Receiving Selection

Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~1 Power Re-set 0301H
Setting Description:
Setting Description
e 0 After the Drive Prohibition occurs, continue
[H : : : : : : recording the Position Command Input Quantity.
7N After the Drive Prohibition occurs, ignore Position

Command Input Quantity.

Pn301.3 Position Pulse Command Filter Width Selection

Initial Value Unit Setting Range Effective RS-485 Address
1 -- 0~7 Power Re-set 0301H
Setting Description:
Setting Description Setting Description
A 0 4500KHz 4 370KHz
[H IR I 2500KHz 5 190KHz
7 N 2 1200KHz 6 90KHz
3 750KHz 7 40KHz
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5-4-2 Internal Position Command Mode

The Command Source of this Mode is thirty-two sets of Command Register (Pn401~Pn496)
which are used to switch the corresponding position command according to the planned input contacts
POS1~POSS. Each set of position command works with a moving speed register to set the moving
speed of this position command set as shown in the following table:

Position | 55| pOS4 | POS3 | POS2 | POST | Position Command Parameter | V1.0Yin8 Speed
Command Parameter
Number of Revolutions | Pn401
Pl OFF | OFF | OFF | OFF | OFF Pn403
Number of Pulses Pn402
Number of Revoluti Pn404
P2 OFF | OFF | OFF | OFF | oN |yumber of Revolutions | Pnd0 Pn406
Number of Pulses Pn405
Number of Revolutions | Pn407
P3 OFF | OFF | OFF ON | OFF Pn409
Number of Pulses Pn408
f Revoluti Pn41
P4 OFF | OFF | OFF | ON | on [Number of Revolutions| Pn410 Pn412
Number of Pulses Pn411
Number of Revolutions| Pn413
P5 OFF | OFF ON | OFF | OFF Pn415
Number of Pulses Pn414
Number of Revolutions | Pn416
P6 OFF | OFF | ON | OFF | ON Pn418
Number of Pulses Pn417
Number of Revolutions | Pn419
P7 OFF | OFF | ON ON | OFF Pn421
Number of Pulses Pn420
Number of Revolutions | Pn422
P8 OFF | OFF | ON ON ON Pn424
Number of Pulses Pn423
Number of Revolutions | Pn425
PO OFF | ON | OFF | OFF | OFF Pn427
Number of Pulses Pn426
Number of Revolutions | Pn428
P10 OFF | ON | OFF | OFF | ON Pn430
Number of Pulses Pn429
Number of Revolutions | Pn431
P11 OFF | ON | OFF | ON | OFF Pn433
Number of Pulses Pn432
Number of Revolutions | Pn434
P12 OFF | ON | OFF | ON ON Pn436
Number of Pulses Pn435
Numb f Revoluti Pn437
PI3 | OFF | ON | ON | OFF | OFF |t O SevOulions | -1 Pn439
Number of Pulses Pn438
Number of Revoluti Pn440
Pl4 | OFF | ON | ON | OFF | ON | Pl O REVOULIons | 1 Pn442
Number of Pulses Pn441
Number of Revolutions | Pn443
P15 OFF | ON | ON | ON | OFF Pn445
Number of Pulses Pn444
Number of Revoluti Pn446
Pl6 | OFF | ON | ON | ON | ON |~ iDcl 07 RCVOIIoNS | “h Pn448
Number of Pulses Pn447
N f Revoluti Pn44
P17 ON | OFF | OFF | OFF | oFF |umber of Revolutions| Pn49 Pn451
Number of Pulses Pn450
P18 ON | OFF | OFF | OFF | ON |Number of Revolutions| Pn452 Pn454
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Position | g5 | pOS4 | POS3 | POS2 | POST | Position Command Parameter | V1.0Yin8 Speed
Command Parameter

Number of Pulses Pn453
Number of Revolutions | Pn455

P19 ON | OFF | OFF | ON | OFF Pn457
Number of Pulses Pn456
Number of Revoluti Pn458

P20 ON | OFF | OFF | ON | ON |—i2cr o7 Revotions| Pnd60
Number of Pulses Pn459
Number of Revolutions | Pn461

P21 ON | OFF | ON | OFF | OFF Pn463
Number of Pulses Pn462
f Revoluti Pn464

P22 ON | OFF | ON | OFF | on [Number of Revolutions| Pnd6 Pnd66
Number of Pulses Pn465
Number of Revolutions | Pn467

P23 ON | OFF | ON | ON | OFF Pn469
Number of Pulses Pn468
Number of Revolutions | Pn470

P24 ON | OFF | ON | ON ON Pn472
Number of Pulses Pn471
Number of Revolutions | Pn473

P25 ON ON | OFF | OFF | OFF Pn475
Number of Pulses Pn474
Number of Revolutions | Pn476

P26 ON ON | OFF | OFF | ON Pn478
Number of Pulses Pn477
Number of Revolutions | Pn479

P27 ON ON | OFF | ON | OFF Pn4&1
Number of Pulses Pn480
Number of Revolutions | Pn482

P28 ON ON | OFF | ON ON Pn484
Number of Pulses Pn483
Number of Revolutions | Pn485

P29 ON ON ON | OFF | OFF Pn487
Number of Pulses Pn486
Number of Revolutions | Pn488

P30 ON ON ON | OFF | ON Pn490
Number of Pulses Pn489
Number of Revolutions | Pn491

P31 ON ON ON ON | OFF Pn493
Number of Pulses Pn492
Number of Revolutions | Pn494

P32 ON ON ON ON ON Pn496
Number of Pulses Pn495

Internal position command =Number of resolution * encoder revolution + number of pulse.
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The Internal Position Command Mode can select two types of Positioning Pattern, Absolute Type
and Relative Type according to Pn316.0, the setting is as follows:

Pn316.0 Internal position command mode

Initial Value

Unit Setting Range

Effective RS-485 Address

0

0~1

Power Re-set 0326H

Setting Description:

AN

Description

Absolute Type Positioning

— N Setting
IR
[I ] |_|} 0
/N 1

Relative Type Positioning

In the Absolute Type and Relative Type Positioning Mode, after issuing the 10pulse Position
Command then issue 20pulse Command separately, the Position Path Differential Diagrams are as

follows:

Position
(pulse)
30 30
20 - 20
10
00 L + ——————————— 10
10

Absolute type

Relative type

Position
(pulse)

DI — PTRG Function, Trigger Time can also perform Time Delay, the setting is as follows:

Pn334 PTRG Trigger Delay Time Parameter

Initial Value

Unit Setting Range

Effective RS-485 Address

0

4ms 0~2500

Effective after Set 032BH

Setting Description: After PTRG is triggered, and after the Delay setting time, the Motor starts

rotation.
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After the User selects the corresponding Position Command using the Input Contacts
POS1~POSS, the Input Contact PTRG must be triggered, this Device will officially accept the
Position Command and the Motor starts operation. Please refer to the following Time Sequence

Diagram:

Position pulse

30
20
10

Note: Logical relation

0:0FF -10

1:0N

Digital Input Contact

SON

Digital Input Contact
POS1

Digital Input Contact
POS2

Digital Input Contact
POS3

Digital Input Contact
POS4

Digital Input Contact
POS5

Digital Input Contact
PTRG

Absolute type |

P1=10pulses, P8=-10pulses
P16=20pulses, P4=30pulses

If the user wishes to stop motor operation temporarily during position moving process, the motor will
decelerate to stop if Digital input contact PHOLD is triggered

Pn316.1 Internal Position Command Hold (PHOLD) Procedure Selection

Initial Value

Unit

Setting Range

Effective

RS-485 Address

0

0~1

Power Re-set

0316H

Setting Description:

Setting

Description

PHOLD is triggered.

After Digital Input Contact PHOLD operates, when
PTRG is triggered again, Motor will continue to
complete the Internal Position Command before

Command immediately.

After Digital Input Contact PHOLD operates, when
PTRG is triggered again, Motor will operate
according to current selected Internal Position
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When Pn316.1=0 and Digital input contact PTRG is triggered again, the motor will continue to
complete the rest pulse command to reach the target position set before Digital input contact PHOLD
is triggered. Please refer to the following timing diagram:

Absolute type | pn316.1=0

Position pulse P1=30pulses, P8=-10pulses

P1
30— :
I
20 ‘ |
| |
| I
10 I ‘ }
I ! I
T f T
| \
Note: Logical relation -10 } } | } P8
0 : OFF | | | |
1:0N | I ! I
| | ! |
Digital Input Contact 1 ! ; | !
SON ! | \ |
I | | |
Digital Input Contact ! ! | ‘
POS1 0 I | ! 1 ! 1
| \ |
I
- |
Digital Input Contact | I | | |
POS2 \0 | } 1 | 1
] I I
I ! ! |
Digital Input Contact | T f |
POS3 0 I i it i1
| |
I I ! I
Digital Input Contact | | | |
POS4 0 L ! 0 ! 0
] ] ]
|
Digital Input Contact ‘ ‘ | !
POS5 0 | 10 10
] ] ! ]
1 Pl | I P P8
Digital Input Contact PTRG ! ﬂ ﬂ
T
|
1 Attention! Although the Current Command is P8,
Digital Input Contact PHOLD The motor will continue to finish the previous Command P1

When Pn316.1=1 and PTRG is triggered again, the motor will operate according to the selected
internal position command. Please refer to the following timing diagram:

Absolute type | pPn316.1=0

Position pulse P1=30pulses, P8=-10pulses

7777777777777777777 P1

30
20

=
o
_'_'_Y_

Note: Logical relation
0:orf -10
1:0N

Digital Input Contact 1
SON

|
|
|
|
T
|
|
|
|
|
T
|
|
|
Digital Input Contact 0 ;
POS1 |

|

,

Digital Input Contact 0 |
POS2 I

|

|

I

|

|

|

|

L

[l

|

|

I

|

|

|

|

T

|

Digital Input Contact
POS3 0 I

Digital Input Contact
POS4

Digital Input Contact
POS5

1 P1
Digital Input Contact PTRG jl
Attention! Although the Current Command is P8,

1
Digital Input Contact PHOLD The motor will continue to finish the previous Command P1
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If the user wishes to ignore this Position Command and stop the Motor during the position
movement process, simply trigger Digital Input Contact CLR (Pn315.0 must be set to 1 or 2, please
refer to ”5-4-7 Pulse Error Clearing”setting); the Motor will stop immediately and the uncompleted
Pulse Command will be cleared. When Digital Input Contact PTRG is triggered again, the Motor will
operate according to the Position Command selected by POS1~POSS5. Please refer to the following

Timing Diagram:

Position pulse P1=30pulses, P8=10pulses
Pn315 (Pulse Error Clearing Mode) = 2

30
20+
10

Note: Logical relation
0:O0FF- -10
1:0N

Digital Input Contact
SON

Digital Input Contact POS1

Digital Input Contact
POS2

Digital Input Contact POS3

Digital Input Contact POS4

Digital Input Contact
POS5

Digital Input Contact
PTRG

- 1 Attention! Motor Re-accepts
Digital Input Con(t:i(: Command P8

5-4-3 Electronic Gear Ratio

The user can define the Unit Pulse Command input to this Device through the Electronic Gear
Ratio to move the Transmission Device by any distance, the Pulse Command generated by the
Supervisory Controller does not need to consider the gear ratio, reduction ratio or motor encoder
pulses of the Transmission System, the description is as follows:
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The following Figure is the Servo Motor Drive Ball Screw Transmission Device, if the work
platform is to be moved by 10mm, how many Pulse Commands the Supervisory Controller need to be
issued to the Servo Driver?

Servo Motor

Load Axle Work Platform

/

ﬂwm

Ball Screw - Turn Space = 5mm

Encoder resolution=131072pulse/rev

Without Electronic Gear Ratio Function

With Electronic Gear Ratio Function

1. The work platform will move Smm with one

revolution of the Ball Screw.

2. To move the work platform by 10mm, the

Ball Screw needs to be rotated
10mm -+ Smm/rev = 2 resolutions.

3. And the 131072 Pulse Command will cause

the Motor rotate one turn.

4. Therefore, the Supervisory Controller needs

to 1ssue the

131072pulse/rev x 2 rev = 262144pulse

Command.

=> Before every move, the Supervisory
Control must follow the above steps to

calculate the Pulse Command.

=> Set the Electronic Gear Ratio first (Assuming
that the Definition One Pulse Command moves
lum, the Electronic Gear Ratio setting method
is detailed in the following Sections)

1. Since One Pulse Command moves lum.

2. To move the work platform by 10mm, the

Supervisory Controller needs to issue the
10mm <+ lum/pulse = 10000pulse command.

=> As long as the One Pulse Command Moving
Distance and the Electronic Gear Ratio are
defined first, the Supervisory Control can
easily determine the Pulse Command.

TECO Servo provides two methods to set the Electronic Gear Ratio:
(1) Directly Set the number of Pulse Commands of the Single Rotation - Pn354

(2) Use the Numerator of the Electronic Gear Ratio and Denominator of Electronic Gear Ratio
— Pn302~Pn306

The two above methods are set and switched by Parameter Pn354, Digital Input Contacts GN1 and

GN2:
Pn354 GN1 GN2 Pulse Command Quantity of Single Rotation
> 64 - - Pn354
0~63 OFF OFF Encoder resolution * Pn306 / Pn302
0~63 OFF ON Encoder resolution * Pn306 / Pn303
0~63 ON OFF Encoder resolution * Pn306 / Pn304
0~63 ON ON Encoder resolution * Pn306 / Pn305
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\ Electronic gear ratio setting method (1) — Directly set the number of pulse command for a \
\single rotation \

1. Understand the overall system specifications

Obtain the System Specification first in order to determine the Electronic Gear Ratio, such as:
Reduction Ratio, Gear Ratio, the quantity of movement for one revolution of the Load Axis, and the
diameter of Roller. Please refer to "1-1-2 Confirmation of Servo Motor Model".

2. Define One Pulse Command Moving Distance

Define the distance that the Transmission Device will move when the Supervisory Controller
issues a Pulse Command. For example: when one pulse commands to move 1um
3. Calculate Single Rotation Pulse Command
X If the deceleration ratio between the Motor and the Load Shaft is % (m refers to the number of
Motor rotations and n the number of Load Shaft rotations), single-rotation Pulse Command will be

calculated according to the following formula.

The distance of the load movement

. . by one revolution of the Load Shaft n
Single Rotation Pulse Command = - : X —
One Pulse Command Moving Distance =~ m

Directly input the number of Single Rotation Pulse Commands to Pn354 Single Rotation Pulse
Command Function

Pn354 Single Rotation Pulse Command Function

Initial Value | Unit Setting Range Effective RS-485

Determined by the Encoder
0 ~ 10000: 2500ppr encoder
0 ~ 32768: 15bit encoder
0 pulse 0 ~ 131072 17bit encoder Power Re-set 0342H/0343H
0 ~ 8388608: 23bit encoder

Note: 0 ~ 63 means not use

Setting Description: The pulse command required by one motor revolution. When set as a value >64,
Single pulse command function activates and Pn302~Pn306 E-Cam ratio
function becomes invalid.
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| Electronic Gear Ratio Setting Method (2) - Using the Electronic Gear Ratio Numerator and|
\Electronic Gear Ratio Denominator \

1. Understand the overall system specifications

Obtain the System Specifications first in order to determine the Electronic Gear Ratio, such as:
Reduction Ratio, Gear Ratio, the quantity of movement for one revolution of the Load Axis, the
diameter of the Roller and the Number of Pulses in One Revolution of the Motor Encoder, Please refer
to "1-1-2 Confirmation of Servo Motor Model".

2. Define One Pulse Command Moving Distance

Define the distance that the Transmission Device will move when the Supervisory Controller
issues a Pulse Command. For example: When One Pulse Command moves 1um, if the Supervisory
Controller issues 2000 Pulse Commands, the Transmission Device will move

2000pulsex lum/pulse = 2mm (provided that the Electronic Gear Ratio is set correctly).

3. Calculate Electronic Gear Ratio
% If the Deceleration Ratio between the Motor and the Load Shatft is % (m refers to the number

of Motor rotations and n the number of Load Shaft rotations), the Electronic Gear Ratio formula is as
follows:
Motor encoder resolution m

Electronic Gear Ratio = — X —
Distance of the load movement

. =+ one pulse command moving distance
by one revolution of load shaft P &

% The Communication Encoder 15/17/23bits, the number of Pulses in One Revolution is 2 to the [bits]
power.

EX: 1. 17bits Encoder's number of Pulses in One Revolution =2'7 = 131072
2. 23bits Encoder's number of Pulses in One Revolution = 23 = 8388608

4. Electronic Gear Ratio Parameters Setting

Pn354 Single Rotation Pulse Command Function

Initial Value Unit Setting Range Effective RS-485
0 ~ 32768 (15bit encoder)
0 pulse 0 ~ 131072 (17bit encoder) Power Re-set 0341H/0342H
0 ~ 8388608 (23bit encoder)

Setting Description:If to use the functions of Pn302~Pn306, please set Pn354 = 0~63.
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Pn302 Electronic Gear Ratio Numerator 1

Initial Value Unit

Setting Range

Effective

RS-485 Address

1

-- 1 ~ 8388608

Effective after Set

0302H/0303H

Pn303 Electronic Gear Ratio Numerator 2

Initial Value

Unit Setting Range

Effective

RS-485 Address

1

-- 1 ~ 8388608

Effective after Set

0304H/0305H

Pn304 Electronic Gear Ratio Numerator 3

Initial Value

Unit

Setting Range Effective

RS-485 Address

1

-- 1 ~ 8388608

Effective after Set

0306H/0307H

Pn305 Electronic Gear Ratio Numerator 4

Initial Value

Unit

Setting Range Effective

RS-485 Address

1

-- 1 ~ 8388608

Effective after Set

0308H/0309H

Pn306 Electronic Gear Ratio Denominator

Initial Value

Unit

Setting Range Effective

RS-485 Address

1

-- 1 ~ 8388608

Power Re-set

030AH/030BH

Setting Description: Set Pn306 (Electronic Gear Ratio Denominator) and coordinate with the
Electronic Gear Ratio Numerator selected by Digital Input Contact GN1, GN2;
the obtained Electronic Gear Ratio must conform to the following conditions,
otherwise this Device cannot operate normally.

1
——— < Electronic Gear Ratio < 4000

1000 —

This Device provides four sets of Electronic Gear Ratio Numerators. Users can utilize Digital
Input Contact GN1, GN2 to switch to currently required Electronic Gear Ratio Numerators. Please
refer to the following Table:

Input Contact Input Contact Electronic Gear Ratio Electronic Gear Ratio
GN2 GN1 Numerator Denominator

OFF (Switch does | OFF (Switch does Electronic gear ratio Electronic Gear Ratio
not function) not function) numerator 1 (Pn302) Denominator (Pn306)
OFF (Switch does ON (Switch Electronic gear ratio Electronic Gear Ratio
not function) functions) numerator 2 (Pn303) Denominator (Pn306)
ON (Switch OFF (Switch does Electronic gear ratio Electronic Gear Ratio
functions) not function) numerator 3 (Pn304) Denominator (Pn306)
ON (Switch ON (Switch Electronic gear ratio Electronic Gear Ratio
functions) functions) numerator 4 (Pn305) Denominator (Pn306)

Note) Please refer to ’5-6-1 Digital Input / Output Contact Function Planning” to set the Driver

Effective Logic.
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\ Example of Electronic Gear Ratio Setting Steps |

Transmission System

Setting Steps

Ball Screw

Work Platform

—/— ]
7777771

Ball Screw - Turn Space = 5mm
Encoder resolution=131072pulse/rev

Load Axle

Y/

Servo Motor

Method 1: Directly set the Pulse Command
Number of Single Rotation
1. Understand the Overall System
Specifications:
Load Axis (Ball Screw) One Revolution
Movement=5Smm/rev
2. Define One Pulse Command Moving
Distance:
One pulse command moving distance=1um
3. Set Number of Pulses in a Single Rotation
) ] 5mm/rev
Single Rotation Pulse Command =

= 5000 pulse/rev

lum/pulse

Method 2: Use the Electronic Gear Ratio
Numerator and Electronic Gear Ratio
Denominator

1. Understand the Overall System
Specifications:

Load Axis (Ball Screw) One Revolution
Movement=5mm

Motor encoder resolution=131072pulse

2. Define One Pulse Command Moving
Distance:

One pulse command moving distance=1um
3. Calculate Electronic Gear Ratio:

) ) 131072pulse/rev
Electronic Gear Ratio =
5mm/rev + lum/pulse
_ 131072
~ 5000

4. Electronic Gear Ratio Parameters Setting:

Electronic Gear Ratio Numerator 131072

Electronic Gear Ratio Denominator 5000
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Transmission System

Setting Steps

Index Plate

Deceleration Ratio
=1/5

Load Axle——»

Servo Motor

Encoder resolution=131072pulse/rev

Method 1: Directly set the Pulse Command Number of
Single Rotation

1. Understand Overall System Specification:
Deceleration Ratio =1/5
Load Axis (Index Plate) One Revolution
Movement=360

2. Define One Pulse Command Moving Distance:
One pulse command moving distance=0.1 "

3. Set Number of Pulses in a Single Rotation

Single Rotation Pulse C d= EATLL TALURE
ingle Rotation Pulse Comman _0_1deg/pulse 5

= 720 pulse/rev

Method 2: Use the Electronic Gear Ratio Numerator
and Electronic Gear Ratio Denominator

1. Understand the Overall System Specifications:
Deceleration Ratio =1/5

Load Axis (Index Plate) One Revolution
Movement=360

Motor encoder resolution=131072pulse
2. Define One Pulse Command Moving Distance:
One pulse command moving distance=0.1 °

3. Calculate Electronic Gear Ratio:

Electronic Gear Ratio = 131072pulse/revx5
ectronic Gear Ratio = Z-c— 0.1°/pulse < T

_ 655,360
~ 3600
4. Electronic Gear Ratio Parameters Setting:

Electronic Gear Ratio Numerator 655360

Electronic Gear Ratio Denominator 3600
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Transmission System

Setting Steps

Conveyor Belt

Load Axle v
\

Deceleration Ratio = 1/8  Roller Diameter = 100mm

Servo Motor,

Encoder resolution=131,072pulse/rev

Method 1: Directly set the Pulse Command Number
of Single Rotation

1. Understand Overall System Specification:
Deceleration Ratio = 1/8
Load Axis (Roller) One Revolution Movement

=3.14x100mm = 314mm

2. Define One Pulse Command Moving Distance:
One pulse command moving distance=10um

3. Calculate Electronic Gear Ratio:

314mm/rev 1

Single Rotation Pulse Command = Tum)pulse X 3

= 3925 pulse/rev

Method 2: Use the Electronic Gear Ratio Numerator
and Electronic Gear Ratio Denominator

1. Understand the Overall System Specifications:
Deceleration Ratio = 1/8
Load Axis (Roller) One Revolution Movement
=3.14x100mm = 314mm

Motor encoder resolution=131072pulse
2. Define One Pulse Command Moving Distance:
One pulse command moving distance=10um

3. Calculate Electronic Gear Ratio:

131072pulse/rev 8

ectronic Gear Ratio = - — 10um/pulse = 1

_ 1048576
© 31400

4. Electronic Gear Ratio Parameters Setting:

Simplify the Electronic Gear Ratio by Reduction of
Fraction, to let both Numerator and Denominator are
smaller than the integer value of 8388608.

Electronic Gear Ratio Numerator 131072

Electronic Gear Ratio Denominator 3925
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5-4-4 Position Command Acceleration / Deceleration Function

Acceleration / External Pulse
Item . . Internal Position Command Mode
Deceleration Function Command Mode
(1) One Time Smoothing Turn on when Pn332.0=0 Turn on when Pn332.0=0
Acceleration / Deceleration | Related Parameter: Pn313 Related Parameter: Pn313
S-type Acceleration / Turn on when Pn332.0=1
(2) No
Deceleration Related parameters: Pn322, Pn323
3 S-type Acceleration / No Turn ON when Pn332.0 =2
) Deceleration Separation Related parameters: Pn322, Pn323, Pn333
Set up is not required, use . . .
4) Command Moving Average | directly ;:;g&spz(r);fgtggegﬁ; 3S 8 directly
Related Parameter: Pn330 ’
Set up is not required, use . . .
&) Command Smoothing Filter | directly Set up is not requ1r.ed, use directly
Related Parameter: Pn329
Related Parameter: Pn329

Pn332.0 Internal/External Position Command Acceleration / Deceleration Method

Initial Value

Unit

Setting Range

Effective

RS-485 Address

0

0~2

Effective after Confirmed

0327H/0328H

Setting Description:

/

—)
I
-7
-7
-7

A\

| |
V4 AN

Setting

Description

0

Deceleration

Use Position Command One Time Smoothing Acceleration /

function)

Use Internal Position Command S-type Acceleration /
Deceleration (external position command does not have this

have this function)

Use Internal Position Command S-type Acceleration /
Deceleration Separation (external position command does not

(1) Internal / External Position Command One time Smoothing Acceleration /

Deceleration

Use Internal / External Position Command One time Smoothing Acceleration / Deceleration
Function will smooth the Internal / External Position Command of originally Fixed Frequency

Pn313 Internal / External Position Command One time Smoothing Acceleration /

Deceleration Time Constant

. . . . RS-485
Initial Value Unit Setting Range Effective Address
0 ms 0~ 10000 Power Re-set 0313H

Setting Description: Will smooth the Position Pulse Command of originally fixed frequency. The
definition of Internal/External Position Command One Time Smoothing Acceleration / Deceleration
Time Constant is the time of the Position Command Frequency starts one time delay rise from zero to
63.2% of the External Position Pulse Command Frequency.
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Position Pulse Command Frequency (%)

A .
Position Pulse Command Frequency

100

63.2
50

A .
»

Time (Ms)

Setting Example:
(1) To reach 95% of Position Pulse Command Frequency Output in 30msec, then
30(ms)

Pn313=—"1"" _
~In(1-95%)

=10(ms)

(2) To reach 75% of Position Pulse Command Frequency Output in 30msec, then
30(ms)

Pn313= 1)
“In(1-75%)

= 22(ms)

(2) Internal Position Command S-type Smoothing Acceleration / Deceleration

The S-type Smoothing Command Generator provides smoothing processing of movement
commands, the generated speed and acceleration are continuous, and the jerkiness of acceleration is
also small, which can improve the acceleration / deceleration characteristics of the Motor, and also
more smoothing in the operations of the mechanical structure.

The S-type smooth command generator is suitable for the Control Mode when inputting the
Internal Position Command, when the Position Command is changed from the External Pulse Signal
Input, the input of Speed and Angular Acceleration are already continuous, so the S-type Smoother is
not used.

Pn322 Internal Position Command S-type Acceleration / Deceleration Smoothing
Constant (TSL)

Initial Value | Unit Setting Range Effective RS-485 Address

0 0.4ms 0~ 5000 Effective after Set 031DH
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Pn323 Internal Position Command S-type Acceleration / Deceleration Constant

(TACC)
Initial Value | Unit Setting Range Effective RS-485 Address
1 0.4ms 1 ~5000 Effective after Set 031EH

The Input Time Parameters are defined here as TSL and TACC. First, Determine the Acceleration /
Deceleration Travel by the input time parameter.

From the following Figure (a), it can be seen that when TACC>TSL, a constant acceleration zone is
generated, and the fixed acceleration time is TACC-TSL.

When TACC = TSL, there is no fixed acceleration zone, as shown in Figure (b) below. According to
the Definition, TACC<TSL cannot be achieved, Figure (c).

TACC >'IéL

| | |
a(t) | m a(t) |

PR P E— R R

L I |

IEL

2

TkCC

@)

Ty
2

T

ACC —

T,

SL

PN

| |
|
—>

I [
To Taee T

2 2
(b)

lele—>l«]

Figure: Definition of Travel Time for S-type Curve.

T

<T.

ACC SL

Cannot Achieve

(©)

T T, T, T,
+ + +
T Tace T,
+
Tace

Figure: Definition of the Section Travel Time for S-type Curve.
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(3) Internal Position Command S-type Smooth Acceleration / Deceleration

Separation

Function is equivalent to (2) Internal Position Command S-type Smooth Acceleration /
Deceleration, the difference is in the separation of TACC and TDEC.

Pn322 Internal Position Command S-type Acceleration / Deceleration Smoothing

Constant (TSL)
Initial Value | Unit Setting Range Effective RS-485 Address
0 0.4ms 0~ 5000 Effective after Set 031DH

Pn323 Internal Position Command S-type Acceleration / Deceleration Constant

(TACC)

Initial Value

Unit

Setting Range

Effective

RS-485 Address

1

0.4ms

1 ~5000

Effective after Set

031EH

Pn333 Internal Position Command S-type Deceleration Constant (TDEC)

Initial Value | Unit Setting Range Effective RS-485 Address
1 0.4ms 1 ~ 5000 Effective after Set 032AH
|
|
|
|
|
|
|
X() |
! >
| t
|
|
| |
| |
V(t) | |
I : >~
| | t
| |
l |
a( | | | :
| | | | >
! ! ! | | t
' jMAX ! ! : ! | |
i® : : ! :
A A A A >t
-MAX
A A A A
0 TSL TACC TSL Tl Tl Tl Tl
+ + + +
TACC TSL TDEC TSL
+
TDEC

Figure: Definition of the Section Travel Time for S-type Curve.
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(4) Pn329 Pulse command smoothing filter

Initial Value

Unit

Setting Range

Effective

RS-485 Address

0

2ms

0 ~2500

Effective after Set

0325H

(5) Pn330 Pulse command moving filter

Initial Value

Unit

Setting Range

Effective

RS-485 Address

0

0.4ms

0~250

Effective after Set

0326H

The purpose of activating Pulse Command Smoothing Filter and Pulse Command Moving Filter on
Position Instruction is to enable a smooth servo motor rotation. The above-mentioned filters are
effective under the following conditions.

* The supervisory controller giving the command does not have acceleration/deceleration function

* When the Instruction Pulse Frequency is extremely low.

Pn329 Pulse Command Smoothing Filter

Pn330 Pulse Command Moving Filter

Position Pulse Command
(%)

A

100 | — — —
|
|
|

After Filtering

Pn329

Pn329 Time (ms)

- = = Before Filtering

Position Pulse Command
(%)
A

100 +

-
I
I
I
I

Before Filtering

After Filtering

I —

' Pn3ao

«—>
Pn330

Time (ms)

/\ Attention

* DO NOT change Pn329 & Pn330 when the motor is rotating.
* The filter becomes invalid after setting Pn329 and Pn330 value to 0
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5-4-5 Position Command Direction Definition

In Position Mode, the User can use Pn314.0 (Position Command Direction Definition) to define
the Motor Rotation Direction, the settings are as follows:

Pn314.0 Internal Position Command (from the Motor Load End)

Initial Value | Unit Setting Range Effective RS-485 Address
1 -- 0~1 Power Re-set 0314H
Setting Description:

A4

[I_I | ﬁ]
[Tt
/7 N\
Setting Description
0 Clockwise Rotation (CW)

(

from the Motor Load End)

5-4-6 Pulse Error Clearing

In Position Mode, the User can use Pn315.0 (Pulse Error Clearing Mode) to define the operating
method of Digital Input Contact CLR. The settings are as follows:

Pn315.0 Pulse Error Clearing Mode

1

(CCW)

Counterclockwise Rotation

Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~2 Effective after Set 0315H
Setting Description:
Setting Description Use Mode
0 When the Input Contact CLR operates, clear the Pulse Error. Pe
When Digital Input Contact CLR triggers, cancel Position
1 Command to interrupt the Motor operation, re-set Mechanical Pe/Pi/Pt
Origin, and clear Pulse Error.
When Digital Input Contact CLR is trigged, Position
2 Command is cancelled to terminate Motor operation and clear Pi/Pt
Pulse Error.
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5-4-7 Reset to Origin

| Return to Origin Mode Description |

When using Return to Origin Function, the user can use Digital Input Contact ORG (External
Detector Input Point), CCWL or CWL can be used as Origin Reference Point. The user can also use
ZPulse as Origin Reference Point. It is also possible to search by selecting Forward or Reverse
Direction; when Return to Origin is completed, Un-55 (System multi-rotation position) and Un-56
(System Single-rotation position) will return to Zero. Refer to the following description for details:

After activated the Pn317.0 Returns to Origin, the Origin Search Direction and
Select Origin Reference Point Setting

Initial Value | Unit Setting Range Effective RS-485 Address

0

-- According to Parameters Effective after Set 0317H

Setting Description: Note: Cn031.2 function should be set according to requirements when using

ABS type encoder to run Return to zero.

ENEED

11
1|
/7 N\

Setting

Description

After Return to Origin is activated, Motor searches for Origin with first stage Speed in Forward Direction
and uses Digital Input Contact Point CCWL or CWL as Origin Reference Point. After Return to Origin and
positioning are completed, Digital Input Contact CCWL or CWL becomes the Limit Function again. When

using this Function, Pn317.1 cannot be set to 1 or 2. Attention! Cn002.1 (Contact Auxiliary Function - Input
Contact CCWL and CWL Function Selection) must be set to 0.

After Return to Origin is activated, Motor searches for Origin with first stage Speed in Reverse Direction
and uses Digitallnput Contact Point CWL or CCWL as Origin Reference Point. After Return to Origin and
positioning are completed, Digital Input Contact CWL or CCWL becomes the Limit Function again. When

using this Function, Pn317.1 cannot be set to 1 or 2. Attention! Cn002.1 (Contact Auxiliary Function - Input
Contact CCWL and CWL Function Selection) must be set to 0.

After Return to Origin is activated, Motor searches the Origin with first stage Speed in Forward Direction
and uses Digital Input Contact ORG (External Detector Input Point) as Origin Reference Point. If

Pn317.1=2, system will directly search for the top edge closest to Digital Input Contact Point ORG as
Machine Origin without Origin reference point and stop according to the method set in Pn317.3.

After Return to Origin is activated, Motor searches the Origin with first stage Speed in Reverse Direction
and uses Digital Input Contact ORG (External Detector Input Point) as Origin Reference Point. If

Pn317.1=2, system will directly search for the top edge closest to Digital Input Contact Point ORG as
Machine Origin without Origin reference point and stop according to the method set in Pn317.3.

After activated the Return to Origin, the Motor searches the Origin with first stage Speed in Forward
Direction, the Origin Reference Point is not required and searches for the closest Phase Z Pulse Origin. When
using this function, must set Pn317.1=2 (After searched Phase Z Pulse as the Mechanical Origin and stops
according to the method set in Pn317.3).

After activated the Return to Origin, the Motor searches the Origin with first stage Speed in Reverse
Direction, the Origin Reference Point is not required and searches for the closest Phase Z Pulse Origin. When
using this function, must set Pn317.1=2 (After searched Phase Z Pulse as the Mechanical Origin and stops
according to the method set in Pn317.3).
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Setting

Description

After finding the Reference Origin, the Motor will return with
second stage speed to search the closest Phase Z Pulse as the
Mechanical Origin and stops according to the method set in
Pn317.3.

After the Reference Origin is found, the Motor will continue
forward with second stage speed to search the closest Phase Z
Pulse as the Mechanical Origin and stops according to the
method set in Pn317.3.

When Pn317.0=2 or 3, system stops according to the method set
in Pn317.3 after the top edge of Digital Input Contact ORG is
found as the Mechanical Origin; when Pn317.0= 4 or 5, the
system stop according to the method set in Pn317.3 after phase

Z pulse is found as the mechanical origin.

Setting

Description

Turn Off Return to Origin Function.

\ _/
[I_l I
[T
/I N Pn317.1
N\ _/
[I_l S |‘|]
i
7 |\ Pn317.2
N\ _/
[I_l T ﬁ]
[
/l N Pn317.3

When the power is turned on, only the first Servo Activation
(Servo ON) will automatically execute the Return to Origin
Function. When the Servo System does not have to repeat
executing the Return to Origin Function during operations, this
Mode can be used to omit an Input Contact used to execute the
Return to Origin Function.

Trigger the Return to Origin Function by digitalinput

contact SHOME; the digitalinput contact SHOME can be
triggered at any time to execute the Return to Origin Function.

Setting

Description

After Mechanical Origin Signal is found, record this position as
Mechanical Origin (both Un-14 Encoder Feedback Number of
Revolutions, Un-16 Encoder Feedback Number of Pulse are all
zero), Motor decelerates to stop, and returns to Mechanical
Origin Position with second stage speed after the motor stops.

After Mechanical Origin Signal is found, record this position as
Mechanical Origin (both Un-14 Encoder Feedback Number of
Revolutions, Un-16 Encoder Feedback Number of Pulse are all

zero), Motor decelerates to stop.

\ Return to Origin Mode Setting Comparison Table |

The User sets Pn317 in accordance with different operating requirement > the corresponding

setting value must comply with the following table:

i Pn317.0 0 1 ) 3 4 5
0 ) ) ° ° X X
1 X X ° ] X X
2 x X ) ) ) )

of which, ®represents the Normal Operation of Return to Origin; Xrepresents the Return to
Origin Operation will not be Executed

555 TECO




\ Other Return to Origin Setting Description |

Return to Origin Speed Setting is as follows:

Pn318 Return to Origin First Stage High Speed

Initial Value | Unit Setting Range Effective RS-485 Address

100 rpm 1 ~ rated rotational speed -- 0318H

Setting Description: Set the Moving Speed of Return to Origin First Stage High Speed

Pn319 Return to Origin Second Stage Low Speed

Initial Value | Unit Setting Range Effective RS-485 Address

50 rpm 1 ~ rated rotational speed -- 0319H

Setting Description: Set the Moving Speed of Return to Origin Second Stage High Speed

The User can set the Return to Origin Offset Number of Revolutions / Number of Pulses, after
the Motor has found the Mechanical Origin in accordance with Pn317(Return to Origin Mode), it will
position in accordance with Pn320(Return to Origin Offset Number of Rotations )and Pn321(Return to
Origin Offset Number of Pulses) as the New Mechanical Origin, the setting is as follows:

Pn320 Return to Origin Offset Number of Revolutions

Initial Value | Unit Setting Range Effective RS-485 Address

0 rev -30000 ~ 30000 Effective after Set 031AH

Setting Description: After the Motor has found the Mechanical Origin in accordance with
Pn317(Return to Origin Mode), it will position in accordance with Pn320
(Return to Origin Offset Number of Revolutions) and Pn321 (Return to Origin
Offset Number of Pulses) as the New Mechanical Origin

Pn321 Number of Pulse of Return to Origin Offset

Initial Value | Unit Setting Range Effective RS-485 Address

-9999 ~ 9999: 2500ppr
-32767~32767: 15bit
-131071~131071: 17bit
-8388607~8388607: 23bit

0 pulse Effective after Set 031BH/031CH

Setting Description: Return to Origin Offset Position =Pn320 (Number of Revolutions) x Number of
Pulses in One Revolution of Encoder +Pn321(Number of Pulses)
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| Return to Origin Activation Mode Time Sequence Diagram |

If Input Contact SON (Servo ON) operation is cancelled or any alarm is generated during Return
to Origin procedure, Return to Origin function is discontinued and Digital Output Contact HOME

(Complete Return to Origin) does not operate.

Pn317.2=1
(After Power ON, First Servo ON will execute Return to

Pn317.2=2

(Input Contact SHOME Trigger Return to Original)

Original automatically) ON
Power Switch
ON oN
Power Switch D(l:g;:latggtuérs;t
ON

Digital Output Contact ON

RDY

Digital Input Contact
SON

ON

Return to Origin

Enter Return to

Digital Input Contact
SON

Digital Input Contact
SHOME

ONﬂ

Return to Origin

Enter Return to

Procedure Original Procedure Procedure Original Procedure
Digital Output Contact ON Digital Output Contact ON |
HOME HOME
Time Time
Note) Please refer to “5-6-1 Digital Input / Output Contact Function Planning” to set the Driver
Effective Logic.
| The Speed / Position of Return to Origin Time Sequence Diagram |
The following Table is the Speed / Position Time Sequence Diagram of Return to Origin in
comparison with different Pn317settings:
Pn317.0
Pn317.1 0 1 2 3 4 5
0 ) ? (1) (2) x x
1 X X 3) )] X X
2 x x ) (6) (7) 8)

of which, Xindicates that the Return to Origin Operation will not be executed.
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(1) Pn317.0=0 or 2 (After activated Return to Origin, use first stage Speed Forward Rotation
Direction to search the Origin Reference Point CCWL, CWL or ORG)

Pn317.1=0 (After found the Origin Reference Point, use second stage Speed Return to search for
the closest Phase Z Pulse to be used as the Mechanical Origin)

Pn317.2=2 (Digital input contact SHOME activates Return to origin)
Pn317.3=0 (Return to Mechanical Origin)

A Speed
Pn318 (Stage 1 High Speed)

|
|
|
Pn317.3=0 |
~a | Pn317.1=0
] »
T >
| \ : ¥ position
|
I ' Pn319
I : (Stage 2 Low
Motor Encoder Phase Z Pulse ' I Speed)
L o
Pn317.0=0 | T >
'S : |
Digital Input Contact CCWL,CWL I ON —l
Or ORG I >
|
|

Pn317.0=2 |ON

\ 4

Digital Input Contact SHOME  p 247 5—5

(2) Pn317.0=10r3 (After activated Return to Origin, use first stage Speed Reverse Rotation Direction
to search the Origin Reference Point CWL, CCWL or ORG)

Pn317.1=0 (After foundthe Origin Reference Point, use second stage Speed Return to search the
closest Phase Z Pulse to be used as the Mechanical Origin)

Pn317.2=2 (Digital input contact SHOME activates Return to origin)
Pn317.3=0 (Return to Mechanical Origin)

A Speed
Pn319(Stage 2 Low Speed) Pn317.1=0

»
»

-y Position
Pn317.3=0

Pn318 (Stage 1 High Speed) |

Pn317.0=1
'S

Digital Input Contact CWL,CCWL
Or ORG

\ 4

|
|
|
|
|
|
|
Motor Encoder Phase Z Pulse |
|
|
|
|
|
|
|
|

Pl
Pn317.0=3

ONﬂ
Digital Input Contact SHOME
Pn317.2=2

\ 4
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(3) Pn317.0=2 (After activated Return to Origin, use first stage Speed Forward Rotation Direction
to search the Origin Reference Point ORG)

Pn317.1=1 (After foundthe Origin Reference Point, use second stage Speed to continue forward
and search the closest Phase Z Pulse to be used as the Mechanical Origin)

Pn317.2=2 (Digital input contact SHOME activates Return to Origin)
Pn317.3=0 (Return to Mechanical Origin)

A Speed
Pn318 (Stage 1 High Speed)
| Pn317.1=1
: Pn319
| (Stage 2 Low Speed)
|
{ | \ >»
' AR Positi
: | Pn317.3=0 o "
|
|
| |
|
|
|
Motor Encoder Phase Z Pulse 000 |_| : |_| 77777777 >
|
|
|
Digital Input Contact ORG | ONr————j
a ' >
|
Pn317.0=2 I
ON
Digital Input Contact SHOME ﬂ -

Pn317.2=2

(4) Pn317.0=3 (After activated Return to Origin, use first stage Speed Reverse Rotation Direction to
search for the Origin Reference Point ORG)

Pn317.1=1 (After foundthe Origin Reference Point, use second stage Speed to continue forward
and search the closest Phase Z Pulse to be used as the Mechanical Origin)

Pn317.2=2 (Digital input contact SHOME activates Return to Origin)
Pn317.3=0 (Return to Mechanical Origin)

A Speed
Pn317.3=0
A
I / Position
: Pn319
| \ (Stage 2 Low Speed)
: Pn317.1=1
I Pn318
: (Stage 1 High Speged)
|
|
|
([ N L N R N P
Motor Encoder Phase Z Pulse } |_| : |_| >
|
|
o ! cnur———————]
Digital Input Contact ORG !
M | >
Pn317.0=3 I
ONﬂ
Digital Input Contact SHOME >

Pn317.2=2
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(5) Pn317.0=2 (After activated Return to Origin, use first stage Speed Forward Rotation Direction
to search for the Origin Reference Point ORG)

Pn317.1=2 (Found the Origin Reference Point ORG Top Edge to be used as the Mechanical
Origin)

Pn317.2=2 (Digital input contact SHOME activates Return to origin)

Pn317.3=0 (Return to Mechanical Origin)

A Speed
Pn318 (Stage 1 High Speed)

Pn317.3=0

:\_/‘/ Position
Pn319 (Stage 2 Low Speed)
Pn317.1=2_ |

Gl —

Digital Input Contact ORG

~ >

Pn317.0:2 |
Digital Input Contact SHOME| ~ 4] R
Pn317.2=2 "

(6) Pn317.0=3 (After activated Return to Origin, use first stage Speed Reverse Rotation Direction to
search for the Origin Reference Point ORG)

Pn317.1=2 (Found the Origin Reference Point ORG Top Edge to be used as the Mechanical
Origin)

Pn317.2=2 (Digital input contact SHOME activates Return to origin)

Pn317.3=0 (Return to Mechanical Origin)

A Speed
Pn319 (Stage 2 Low Speed)
Position
\iN

»
>

f
| Pn317.3=0
|
|
|
|

Pn318 (Stage 1 High Speed)
|
Pn317.1=2\l

. ol —

Digital Input Contact ORG

l

Pn317.0=3

Digital Input Contact SHOME ON+—|
Pn317.2=2

A 4

A 4
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(7) Pn317.0=4 (After activated Return to Origin, use first stage Speed Forward Rotation Direction
to search for the closest Phase Z Pulse Origin)

Pn317.1=2 (Found the Phase Z Pulse to be used as the Mechanical Origin)
Pn317.2=2 (Digital input contact SHOME activates Return to origin)
Pn317.3=0 (Returnt o Mechanical Origin)

A Speed
Pn318 (Stage 1 High Speed)
|
|
|
|
: Pn317.3=0
f »
I : r: Position
: Pn319 (Stage 2 Low Speed)
|
| =
| Pn317.1=2_ |
Motor Encoder Phase Z Pulse | ON |_|
| »
Pn317.0=4 :
ON
Digital Input Contact SHOME ﬂ =
Pn317.2=2 "

(8) Pn317.0=5 (After activated Return to Origin, use first stage Speed Reverse Rotation Direction to
search for the closest Phase Z Pulse Origin)

Pn317.1=2 (Found the Phase Z Pulse to be used as the Mechanical Origin)
Pn317.2=2 (Digital input contact SHOME activates Return to origin)
Pn317.3=0 (Return to Mechanical Origin)

A Speed
Pn319 (Stage 2 Low Speed)
Position
f S >
I I Pn317.3=0
| |
| |
| |
| |
|
: Pn318 (Stage 1 High Speed)
I
I Pn317.1=2\A I
Motor Encoder Phase Z Pulse | _ : ON |_| ,,,,,,,,,
i A .
Pn317.0=5 |
Digital Input Contact SHOME ON*' o
Pn317.2=2 g
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5-4-8 Torque Limit of Position Mode
In Position Control, Motor Torque Limit is achieved by switching the following two methods
using Digital Input Contact TLMT:

(1) Internal Torque Limit: Use internally to set Cn010, Cn056 (CCW Direction Torque
Command Limit Value) and Cn011, Cn057 (CW Direction Torque Command Limit Value).
% External Pulse Command Mode does not have two-stage Torque Limit

(2) External Analog Command Torque Limit: Use Analog Voltage Command Signal input to
TIC (CN1-27) to limit the CCW Direction Torque and CW Direction Torque.

Please refer to the Table below:

Digital input CCW Direction Torque Command CW Direction Torque Command
contact TLMT Limit Source Limit Source
Under external pulse command mode: Under external pulse command mode:
OFF (Switch Cn010 Cn011
functions) Under internal position command mode: | Under internal position command mode:
Cn010, Cn056 Cn011, Cn057
ON (Switch External analog torque limit External analog torque limit
does not TIC(CN1-27) TIC(CN1-27)
function) % JSDG2S-E does not have this function | % JSDG2S-E does not have this function

Note) Please refer to “5-6-1 Digital Input / Output Contact Function Planning” to set the Driver
Effective Logic.

/\ Attention

* When using External Analog Torque Command Limit, if this Analog Torque Command Limit
is greater than the Internal Torque Command Limit, then the Internal Torque Command
Limit is ultimately used.

(1) Internal Torque Limit: The following is the Internal Torque Limit setting description:

Cn010/Cn056 CCW Direction Torque Command Limit Value Stage 1 / Stage 2

Initial Value | Unit Setting Range Effective RS-485 Address
200 ~ 300 0 . Each Parameter is
Note) %0 0~300 Effective after Set different

Note) Default and setting range of parameter Cn010/Cn056/Cn011/Cn057 vary by driver model. Refer
to “7-3-1 System parameters (CnOoo)” for details.
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Cn011/Cn057 CW Direction Torque Command Limit Value Stage 1 / Stage 2

Initial Value | Unit Setting Range Effective RS-485 Address
-300 ~-200 o . Each Parameter is
Note) Yo -300~0 Effective after Set different

Note) Default and setting range of parameter Cn010/Cn056/Cn011/Cn057 vary by driver model. Refer
to “7-3-1 System parameters (CnOono)” for details.

The Delay Time of Cn058 Stage 1 Torque Limit switch to Stage 2 Torque Limit

Initial Value | Unit Setting Range Effective RS-485 Address

0 4ms 0~32767 -- 003DH

Setting Description: After the digital output contact INP delays according to the time set by Cn058,
the torque limit switch from (Cn010, Cn011) to (Cn056, Cn057) and from
(Cn056, Cn057) to (Cn010, Cn011) after PTRG operates.

% External Pulse Command Mode does not have two-stage Torque Limit

Torque Limit Value Stage 2 Torque Stage 1 Torque Stage 2 Torque

Servo Excitation
DI-SON

Signal Trigger
DI-PTRG

Signal Trigger Delay
(Pn334)

Motor Speed Command

Positioning Completion Signal
DO-INP

Torque Limit Switching Time
(Cn058)

B D R b

"_I
]

Pn334 |
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(2) External Analog Torque Limit: The following is External Analog Torque Limit Command
Wiring Diagram:

Driver

TIC

Analog Torque » CN1-27
Limit Input AG
(+10V) ) CN1-29

Tn103 Analog torque limit proportioner * JSDG2S-E does not have this function

Initial Value | Unit Setting Range Effective RS-485 Address
300 %/10V 0~ 600 Effective after Set 0103H

Setting Description: Used to adjust the slope of Voltage Command relative to the Torque Command

600
Torque Limit
(%) 400 |-
200 /-7 _-
-10 5 e
L =7 5 10
/////// 4 -200 Input
7 Voltage (V)
4 -400
Slope is set
-600 by Tn103
/\ Attention

* The input voltage of analog torque limit voltage command does not have polarity. + voltage
or — voltage are received as an absolute value. The speed limit of this absolute value is applied
to forward and reverse direction.

* When using External Analog Torque Command Limit, if this Analog Torque Command Limit
is greater than the Internal Torque Command Limit, then the Internal Torque Command
Limit is ultimately used.
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5-4-9 Other Position Control Functions

This Section describes other functions related to Position Control.

‘Positioning Completed Function‘

When Position Error is lower than the number of Pulses set by Pn307 (Positioning Completed
Determined Value), Digital Output Contact INP operates. Refer to the following description:

Pn307 Positioning Completed Determined Value

Initial Value Unit | Setting Range Effective RS-485 Address

One thousandth of a Revolution | pulse 0 ~41943040 | Effective after Set | 030CH/030DH

Setting Description: When Position Error is lower than the pulse number set by Pn307 (Positioning
Completed Determined Value), Digital Output Contact INP operates.

Speed Command

Speed Motor Speed

Pn307
Positioning Completion
Determined Value

Digital Output Contact INP State |

ON

OFF

| Excessive Position Error Warning Function |

When Position Error is larger than the number of Pulses set by Pn308 (Positive Maximum
Position Error Determined Value) or Pn309 (Negative Maximum Position Error Determined Value),
this device generates AL0O11 (Excessive Position Error Alarm). The setting is as follows:

Pn308 Positive Maximum Position Error Determined Value

Initial Value Unit Setting Range Effective RS-485 Address

5000 0.001rev 0 ~ 50000 Effective after Set 030EH

Setting Description: When Position Error is higher than the pulse number set by Pn308 (Positive
Maximum Position Error Determined Value), this device generates ALO11 (Excessive Position Error
Alarm).
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Pn309 Negative Maximum Position Error Determined Value

Initial Value Unit

Setting Range

Effective

RS-485 Address

5000 0.001rev

0~ 50000

Effective after Set

030FH

Setting Description: When position error is higher than the pulse number set by Pn309 (negative
maximum position error determined value), this device generates ALO11
(excessive position error alarm).

| DI-JOG Function |

In the Position Mode, the DI pin function SPD1 and SPD2 can be used to perform JOG speed
operation, the control method is shown as follows

SPD1 SPD2 JOG Speed Function
OFF (Sw1tchdoes not OFF (Sw1tqhd0es not X No JOG Function
function) function)
ON (Switchfunctions) OFF (Sw1tghdoes not Sn001 JOG Ex01tathn_F0rward
function) Rotation
OFF (Sw1tghdoes not ON (Switchfunctions) Sm01 JOG Exmtatpn_Reverse
function) Rotation
ON (Switchfunctions) ON (Switchfunctions) 0 10G Exc1tat'10n_Zero
Rotation
Sn201 Internal Speed Command 1
Initial Value | Unit Setting Range Effective RS-485 Address
-1.5%*rated rotational speed
100 pm ~ 1.5*rated rotational speed 0201H
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5-5 Tool Magazine Specific Mode

JSDG2S Series provides Turret-specific Mode; please refer to the following Sections for related
settings and processes.

/\ Attention

* Turret Mode only supports ABS type encoders (Cn030 ended with 5, A, D); when Turret
mode is used by non-ABS type encoders, the system will generate AL040 Turret Mode
prohibits use of Non-absolute Type Encoders.

Cn001 Control Mode Selection

Initial Value

Unit Setting Range Effective

RS-485 Address

2

-- 0~D Power Re-set

0001H

Setting Description:

Setting

Description

9

CNC Tool Magazine Automatic Tool Selection Control
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The Tool Magazine Loop Control Block Diagram is shown in the Figure below; detailed functions of
each Block are described in the following Sections.

| Tool Magazine Processing Unit |

Tool Magazine
Function Switching

Cutter Setup

Feedback

Digital Input Digital Input
Contact Contact
CLR G-SEL
5-68

Digital Input Return to Zero
Contact Acceleration /
MDC, MDC2 Deceleration
Methods
! Tool Magazine Setting Parameter Pn332.0
: Once
. | Smoothing
: To‘g[’:’:ﬂ;;me Digital Input Contact | Acceleratipn /
| Pn324 POS1~POS6 Cutter Head : Deger:?las“o"
Tool Change Speed :LT.% o | Deceleration 0
P Pn327, Pn335 gl Ratio |
Pn326 : S Type N
Acceleration / ow Command
|ﬂP;l;gﬁqn\tlact PTRG Trigger Delay .-»l Deceleration Frequency Moving
Py TRQINV Pn334 A Pn322 - @—p-| Vibration - Ayerage
Pn323 Suppression Pn330
Pn336~Pn344
2
Digital input Accil-gztelon /
c‘m‘:“ Deceleration Command Position
Separation Smoothing %‘::"";?n: Position
T Backlash Pn322 Filter [ et [P Controller
| " Pn323 Pn329 Definition
1 OFF Compensation Pn333 Pn314.0
Hand Wheel / I @—| counter Pn331
Supervisory |
Pulse Command | External Pulse /
Command
Mode Pn301 Return to Origin
O.N Pn317~Pn321
Digital Input Contact
Pulse Command | ORG, SHOME
Un-18 CWL, CCWL
Un-20
‘ Tool Magazine Position Controller ‘
Analog Torque Torque Limit
Limit TIC TorquoifVoItage Torque ON Win-12
—» A/D - Offset > Proportioner Un-13
Adjustment
TH104 ™03 [ TN S
{ External Analog | Internal Torque M
H Voltage Limit 1 Torque Limit Limit 1 OFF
Un-11 Switching Cn010/Cn011
Delay Time Internal Torque ®
----------------------------- Cno058 Limit 2
Cn056/Cn057 Digital Input §|
Contact £
TLMT @
C
. Speed Feed 3
o Position Feed o Forward =
> Forward Gain P Smoothing Filter
Pn312 Cno33
Clear Position 1 Position Proportional N
Error to Zero [ @ r’ Gain 1
Position Pn310 +
+ V l + Speed Control Torque Control
Command @ | Circuit Circuit
Processing Unit | & i ! | — K CLS (e
y . 0 : | Position Proportional
i Position Error ! | | ,—> Gain 2
Un-07 ; | : Pn311
Positon ¢ | N | |
.............................. |
Gl | Gain Switching
Un-14
Un-16 Method
Un_24 Pulse Clearing Cn015.1
u:-zs Motor Position Mode Pn315.0 Cn021~Cn024
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5-5-1 Tool Contact Signal Operation Instructions

Servo Driver providesOpen DI/DO Control Interface, can be wired as NPN or PNP connection
based on the customer requirements

Definition list of digital input/output preset pin:

Parameter Name and Function Seliig Code Contact Operation Function
Code Value
Cn001 Control Mode 9 Tool Magazine Control (Used with Absolute Value

Selection Type Encoder)

Hn601 DI-1 Pin Function 01 SON | Servo Start
Hn602 DI-2 Pin Function 02 ALRS | Error Alarm Clearing
Hn603 DI-3 Pin Function 16 POS1 | Tool Magazine Tool Number Selection 1
Hn604 DI-4 Pin Function 17 POS2 | Tool Magazine Tool Number Selection 2
Hn605 DI-5 Pin Function 18 POS3 | Tool Magazine Tool Number Selection 3
Hn606 DI-6 Pin Function 19 POS4 | Tool Magazine Tool Number Selection 4
Hn607 DI-7 Pin Function 1E POS5 | Tool Magazine Tool Number Selection 5
Hn608 DI-8 Pin Function 1F POS6 | Tool Magazine Tool Number Selection 6
Hn609 DI-9 Pin Function 09 EMC | Emergency Stop
Hn610 DI-10 Pin Function 12 PTRG | Internal Position Command Trigger

Hné611 DI-11 Pin Function 1D MDC2 | Turret Control Mode Switch 2

Hn612 DI-12 Pin Function 0C MDC1 | Turret Control Mode Switch 1

Hn613 DO-1 Pin Function 06 INP Positioning Completion Signal
Hn614 DO0-2 Pin Function 02 ALM | Servo Error
Hn615 | DO-3 Pin Function | O pe | Lol Magazine Mode Selection Tool
Position Display 6
Hn616 | DO-4 Pin Function | 0D ps | Tool Magazine Mode Selection Tool
Position Display 5
DO0-5 Pin Function P4 Too'l Magaglne Mode Selection Tool
Position Display 4
DO0-6 Pin Function P3 Too'l Magaglne Mode Selection Tool
Position Display 3
DO-7 Pin Function P2 Too'l Magagme Mode Selection Tool
Position Display 2
DO-8 Pin Function Pl Tool Magazine Mode Selection Tool

Position Display 1

JSDG2S(-E) Tool magazine function can provide four types of control modes through DI switching.
Summary of each mode is as follows:

1. Automatic Tool Selection Mode: uses the shortest path to select tool (rotates toward the shortest
distance). This judgment is determined by the internal software calculation of the driver and does
not require additional controller programming.

2. Cutter setup return to zero mode: The user can control tool position digital input contact according
to the requirement and redefine the position of the first tool.

3. Manual single step mode: Under this mode, it is not necessary to control tool position digital input
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contact; instead, the user only needs to control digital input contact PRTG. Each trigger will move
tool position by one step.

. External pulse mode: Work with cutter setup. During the first installation of servo motor and
machine accelerations, position of the first tool on disc may be very far from the actual required
position. Therefore, the user can input external pulse command through the hand wheel or other
devices to directly control the servo motor rotating to the position of the first tool. If the user had
switched to external pulse mode before, then it is necessary to re-enter the cutter setup return to
zero mode to reset the position of the first tool or shut down driver power to redefine the absolute
position; only this process, the user can use optional or manual single step mode to select the tool.
Otherwise, once digital input contact PTRG triggering signal is input, the servo driver will
generate ALO11 alarm.

Operating Mode Comparison Table:

igital input contact

Mode MDC1 MDC2
Automatic Tool Selection Mode OFF (Contaf:t does not OFF (Contagt does not
function) function)
Cutter Setup Return to Zero Mode ON (Contact functions) OFF (Contagt does not
function)

OFF (Contact does not

function) ON (Contact functions)

Manual Single-step Mode

External Pulse Mode ON (Contact functions) ON (Contact functions)

Tool Number selection and Current Tool Position can be determined by the binary decoding method
through digital input/output signals:

Tool Number Position Contact Input Table:

DI pose POSS5 POS4 POS3 POS2 POSI
Tool Number

Tool Number 1 OFF OFF OFF OFF OFF OFF
Tool Number 2 OFF OFF OFF OFF OFF ON
Tool Number 11 OFF OFF ON OFF ON OFF
Tool Number 12 OFF OFF ON OFF ON ON
Tool Number 63 ON ON ON ON ON OFF
Tool Number 64 ON ON ON ON ON ON

% OFF means the contact does not function (Open); ON means the contact functions (Closed).
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Absolute Value Type Encoder built-in Position Memory can permanently memorize the position
information of each tool number. When start the machine after powered off, the Driver will
automatically output the (DO) status to the controller; the controller performs binary decoding on the
signal to obtain the current position of tool number, and does not need to perform the Return to Origin
operation. If the 64th tool will be used, the 7th point INP signal must be added with P1~P6 to conduct
Output Determination.

When in first tool position, the Digital Output Signals P1~P6 and INP Signal will all be output,
when the Digital Output Signals P1~P6 and INP Signal are not all output, indicates the tool number is
no longer in the range, and timing of tool number is not in the range:

1. First time use of the Tool Magazine Mode; the first time use of the Cutter Setup Return to Zero
operation, to be able to operate correctly.

2. Switch back from the External Pulse Mode; make sure to conduct Cutter Setup Return to Zero
operation again, to be able to operate correctly.

3. In the Process the Servo Motor moves to the next tool number position.

Tool Number Position Contact Qutput Table:

DO
Tool Number P6 P5 P4 P3 P2 P1 INP
Not in the Range OFF OFF OFF OFF OFF OFF OFF
Tool Number 1 ON ON ON ON ON ON ON
Tool Number 2 ON ON ON ON ON OFF ON
: : : : : : : ON
Tool Number 11 ON ON OFF ON OFF ON ON
Tool Number 12 ON ON OFF ON OFF OFF ON
: : : : : : : ON
Tool Number 63 OFF OFF OFF OFF OFF ON ON
Tool Number 64 OFF OFF OFF OFF OFF OFF ON

% OFF means the contact does not function (Open); ON means the contact functions (Closed).
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If the rotation direction of the tool holder is opposite to what is required, please set the DI pin
SPDINV Function to control the disc rotation reverse operations.

Rotation Direction Definition Table:

Digital input contact Tool Number Arrangement
Motor Rotation Directi SPDINV Method
OFF (Contact does not | Tool Number Arranged according

Counterclockwise Rotation (CCW)

function) to Counterclockwise Order
. : . Tool Number Arranged according
Clockwise Rotation (CW) ON (Contact functions) to Clockwise Order
SPDINV=0 SPDINV=1

Tool Change Definition Table:

Digital Input Contact TRQINV Tool Change Speed Parameter
OFF (Contact does not function) Pn327 (Tool Change Rotation Speed 1)
ON (Contact functions) Pn335 (Tool Change Rotation Speed 2)
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5-5-2 Tool Magazine Dedicated Mode Setting Flow Chart

Power ON

Cn030

Confirmation

v

Parameter Setting

Pn332.0(Acceleration/Deceleration condition)
Pn313,(One Time Smoothing Acceleration /
Deceleration)

Pn322,Pn323,Pn333 (S-type Acceleration /
Deceleration)

Pn329,Pn330 (Smoothing Filter)

Pn327 (Tool Change Rotation Speed 1)
Pn335 (Tool Change Rotation Speed 2)
Pn324 (Tool Magazine Quantity)

Pn326 (Tool Tray Deceleration Ratio)
Pn331 (Backlash Compensation)

Pn334 (PTRG Trigger Delay)
Cn010(Stage 1 CCW Torque Limit)
Cn011(Stage 1 CW Torque Limit)
Cn056(Stage 2 CCW Torque Limit)
Cn057(Stage 2 CW Torque Limit)
Cn058(Torque Limit Switching Time)
gn501~qn507 (Rigidity Setting)
Cn025 (Load Inertia Ratio)

Cutter Setup Return
to Zero Mode

(MDC1,MDC2)

A4

Mode Switching
(MDC,MDC2)

Manual Single-
step Mode

(MDC1,MDC?2)

Automatic Tool
Selection Mode

(MDC1,MDC2)

External Position
Mode

(MDC1,MDC2)

=(ON.OFF) =(OFF,ON) =(OFF ,OFF) =(ON,0N)
] \i Y  /
Signal Trigger Signal Trigger Tool Number Selection
(gD|.pTR%g) (DI-PTRG) (DI-POS1~POS6) Input Pulse Frequency

v

Tool Location Display
Signal (P1~P6)

v

Positioning Signal
Output (DO-INP)

Reset to Zero
Completed

Y

Rotate to Next Tool Number
e.g.: current position is
located at Tool No.2
Will turn to Tool No. 3 after
triggered

v

Tool Location Display
Signal (DO-P1~P6)

v

Positioning Signal
Output (DO-INP)

/

Completed

Signal Trigger
(DI-PTRG)

v

Tool Location Display
Signal (DO-P1~P6)

v

Positioning Signal
Output (DO-INP)

\J

Completed
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Move toward First Tool

Input Purse Numbers

v

Positioning Signal
Output (DO-INP)

Completed
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5-5-3 Tool Magazine Cutter Setup Return to Zero Mode Time Sequence

Diagram

Mode Switching 1
DI-MDC1

Mode Switching 2
DI-MDC2

Signal Trigger
DI-PTRG

Signal Trigger Delay
(Pn334)

Tool Tray Return to Zero Position
(Pn325)

Used Tool Holder Returnto | Update Tool Holder Return

Zero Position

to Zero Position

Tool Number Output Signal
DO-P1~6

Positioning Completion Signal
DO-INP

¢

50ms

Pn33a |

5-5-4 Tool Magazine Automatic Tool Selection Mode Time Sequence

Diagram

Torque Limit Value | Stage 2 )

Servo Excitation
DI-SON

Mode Switching 1
DI-MDC1

Mode Switching 2
DI-MDC2

Tool Number Selection [ No. 4
DI-POS 1~6 Tool

Signal Trigger
DI-PTRG

Signal Trigger Delay
(Pn334)

Motor Speed Command

Tool Number Output Signal
DO-P1~6

Positioning Completion Signal
DO-INP

Torque Limit Switching Time
(Cn058)

Stage 1 Stage 2 Stage 1 Stage 2
" 1 ] 1
f T T I
| [ [ [
| | | |
| | | |
T f T I
| | | |
| | | |
l l No. 11 |
| | Tool |
| [ [
| | ] |
" 1 1 1
T [ l ] T }
0 i '
[ | [ |
T T T
|
L | ! || | | !
T | ! I T
[ [
| | | I No. 4 Tool | | I | No. 41 Tool
- | i | | ; |
R | ' — | | '
b | | | | | L
i [ [ | ! [ | | !
o | ey |
I I -
50ms [€> «—> D e 50ms [ €« «—>—>
| Acceleration Deceleration Cnoss |<—> Acceleration  Deceleration Cnos8
Pn334 Curve Curve Pn334 Curve Curve
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5-5-5 Tool Magazine Manual Single Step Time Sequence Diagram

Torque Limit Value Stage 2 ) Stage 1 Stage 2 Stage 1 Stage 2

Servo Excitation
DI-SON

Mode Switching 1
DI-MDC1

Mode Switching 2
DI-MDC2

Tool Number Selection
DI-POS1~6

Signal Trigger
DI-PTRG

Signal Trigger Delay
(Pn334)

Regardless

|

|

Motor Speed Command (rpm)

=4 |t 4 - — - — 4 — 4 —

I i i
P I | |
_ o | | |
Tool Number Output Signal | | | : | | |
Do-p1~6 |No. 3 | | ! No. 4 Too ! | No. 5 Tool
| X f I T
Positioning Completion Signal | l | | | |
DO-INP . | | | I |
o ' ! | | | [
Torque Limit Switching Time | | [ | | | |
(Cn058) | | \ | |
50ms [ «> «—>—> 50ms |<—> — «—>—>
Acceleration Deceleration <«—, Acceleration Deceleration
" Pn334 Curve Curve Cno58 Pn334 Curve Curve Cn0s8

5-5-6 Tool Magazine Parameter Setting

Cn010/Cn056 CCW Direction Torque Command Limit Value Stage 1 / Stage 2

Initial Value | Unit Setting Range Effective RS-485 Address
200 ~ 300 0 . Each Parameter 1s
Note) %0 0~300 Effective after Set different

Note) Default and setting range of parameter Cn010/Cn056/Cn011/Cn057 vary by driver model. Refer
to “7-3-1 System parameters (CnOono)” for details.

Cn011/Cn057 CW Direction Torque Command Limit Value Stage 1 / Stage 2

Initial Value | Unit Setting Range Effective RS-485 Address
-300 ~-200 0 ) Each Parameter is
Note) % -300~0 Effective after Set different

Note) Default and setting range of parameter Cn010/Cn056/Cn011/Cn057 vary by driver model. Refer
to “7-3-1 System parameters (CnO0oo)” for details.
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Cn041.2 Turret mode return to zero function

Initial Value | Unit Setting Range Effective RS-485 Address

0 - 0~1 Effective after Confirmed 002CH

Setting Description:

Setting Description
N I_I\I_I/I_I = 0 Not Functioning
[|_| L ] The driver execute turret return to zero function
7 N 1 after setting as 1; will automatically clear the setting
to 0 after completed.

The Delay Time of Cn058 Stage 1 Torque Limit switch to Stage 2 Torque Limit

Initial Value | Unit Setting Range Effective RS-485 Address

0 4ms 0~ 32767 Effective after Confirmed 003DH

Setting Description: After the digital output contact INP delays according to the time set by Cn058,
the torque limit switch from (Cn010, Cn011) to (Cn056, Cn057) and from
(Cn056, Cn057) to (Cn010, Cn011) after PTRG operates.

Pn307 Positioning Completed Determined Value

Initial Value | Unit Setting Range Effective RS-485 Address

One thousandth

. pulse 0~41943040 Effective after Set 030CH/030DH
of a Revolution

Setting Description: When the Position Error is lower than the number of Pulses set by Pn307
(Positioning Completed Determined Value), the Output Contact INP operates.

Pn313 Internal / External Position Command One time Smoothing Acceleration /
Deceleration Time Constant

Initial Value | Unit Setting Range Effective RS-485 Address

0 ms 0~10000 Power Re-set 0313H

Setting Description: Will smooth the Position Pulse Command of originally fixed frequency. Time
from zero to 63.2% external position pulse command frequency by single delay
increase.

Pn322 Internal Position Command S-type Acceleration / Deceleration Smoothing
Constant (TSL)

Initial Value | Unit Setting Range Effective RS-485 Address

0 0.4ms 0~5000 Effective after Set 031DH

Setting Description: The Position S-type Smoother is suitable for the Control Mode of the Internal
Position Command Input, and provides the smoothing process of the motion
command. The generated speed and acceleration are continuous, and the
jerkiness of the acceleration is smaller, which can improve the characteristics of
acceleration / deceleration of the Motor, and more smooth in mechanical
structure operations.
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Figure: Definition of Travel Time for S-type Curve.

Pn323 Internal Position Command S-type Acceleration / Deceleration Constant
(TACO)

Initial Value | Unit Setting Range Effective RS-485 Address

1 0.4ms 1 ~5000 Effective after Set 031EH

Setting Description: Please refer to Pn322 Description.

Pn333 Internal Position Command S-type Deceleration Constant (TDEC)

Initial Value | Unit Setting Range Effective RS-485 Address

1 0.4ms 1 ~5000 Effective after Set 032AH

Setting Description: Please refer to Pn322 Description.

Pn324 CNC tool magazine quantity setting

Initial Value Unit Setting Range Effective RS-485 Address

12 -- 1 ~64 Effective after Confirmed 031FH

Setting Description: Total Number of Tool Holders on Tool Tray

Pn325 CNC Tool Tray Return to Zero Position

Initial Value | Unit Setting Range Effective RS-485 Address

0 pulse 0~8388607 Effective after Confirmed 0320H/0321H

Setting Description: Set the Zero Tool Position

Pn326 CNC Tool Tray Reduction Ratio

Initial Value | Unit Setting Range Effective RS-485 Address

1 - 1~255 Effective after Confirmed 0322H

Setting Description: Tool Tray Reduction Ratio
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Pn327 Tool change rotational speed 1

Initial Value

Unit

Setting Range

Effective

RS-485

100

rpm

1 ~ 2*rated rotational speed

Effective after Confirmed

0323H

Setting Description: Set digital input contact TRQINV=OFF under tool magazine mode and will
change tool by the speed of tool change rotational speed 1.

Pn329 Pulse Command Smoothing Filter

Initial Value

Unit

Setting Range

Effective

RS-485 Address

0

2ms

0~2500

Effective after Confirmed

0325H

Setting Description: Can select Filter Smoothing Time.

Pn330 Pulse Command Moving Filter

Initial Value

Unit

Setting Range

Effective

RS-485 Address

0

0.4ms

0~250

Effective after Confirmed

0326H

Setting Description: Pulse Command Moving Filter

Pn331 Turret Magazine Backlash Compensation Parameters

Initial Value

Unit

Setting Range

Effective

RS-485 Address

0

pulse

-8388607 ~ 8388607

Effective after Confirmed

0327H/0328H

Setting Description: Set Backlash Compensation Value
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Pn332.0 Internal/External Position Command Acceleration / Deceleration Method

Initial Value

Unit

Setting Range

Effective

RS-485 Address

0

0~2

Effective after Confirmed

0327H/0328H

Setting Description:

/

e—
|
T
T
T

[ [
AN

N

Setting

Description

Use Position Command One Time Smoothing Acceleration /
Deceleration

Use Internal Position Command S-type Acceleration /

1 Deceleration (external position command does not have this

function)

Use Internal Position Command S-type Acceleration /

2 Deceleration Separation (external position command does not

have this function)

Pn333 Internal Position Command S-type Deceleration Constant (TDEC)

Initial Value

Unit

Setting Range

Effective

RS-485 Address

1

0.4ms

1 ~5000

Effective after Confirmed

032AH

Setting Description: Please refer to PN322 Description

Pn334 PTRG Trigger Delay Time Parameter

Initial Value

Unit

Setting Range

Effective

RS-485 Address

0

4ms

0~2500

Effective after Confirmed

032BH

Setting Description: After PTRG is triggered, and after the Delay setting time, the Motor starts
rotation.

Pn33S Tool change rotational speed 2

Initial Value

Unit

Setting Range

Effective

RS-485 Address

100

rpm

1 ~ rated rotational
speed

Effective after Confirmed

032CH

Setting Description: Set digital input contact TRQINV=ON under tool magazine mode and will
change tool by the speed of tool change rotational speed 2.

5-79

TECO




5-6 Other Functions

5-6-1 Digital input/output contact function planning

This Device has 12 Digital Input Contact Functions and 4 Digital Output Contact Functions can
be planned, the description is as follows:

Hn601.0/Hn601.1~ Hn612.0/Hn612.1 DI-1~DI12 Pin Function

Initial Value Unit Setting Range Effective RS-485 Address
. . P1 refer to Parameter
Change with Mode -- 00~20 (Hexadecimal) Power Re-set case refe t'o ara cte
Description
Setting Description:
N N\ 7/
LI fr
I
7 \/ N\
) Description . Description
Setting . . Setting - -
Code Contact Operation Function Code Contact Operation Function
00 NULL | Not Used 10 GNI1 Electronic Gear Ratio Numerator
01 SON | Servo Start Selectlor? 1 :
02 ALRS | Error Alarm Clearing 11 GN2 Electrgmc Gear Ratio Numerator
. Selection 2
03 PCNT | PUP Switching 12 PTRG | Internal Position Command Trigger
04 CCWL | CCW Direction Drive Prohibited 13 PHOLD | Internal Position Command Hold
05 CWL | CW Direction Drive Prohibited 14 SHOME | Start to Return to Origin
06 TLMT | External Torque Limit 15 ORG | External Reference Origin
07 CLR | Pulse Error Clearing 16 POSI Internal Position Command
08 LOK | Servo Lock Selection 1 (tool number 1)
09 EMC | Emergency Stop 17 POS?2 Interngl Position Command
0A SPD1 Internal speed command selection Selection 2 (tool number 2)
1 /DI Jog 1 18 POS3 Internal Position Command
OB SPD2 Internal speed command selection Selection 3 (tool number 3)
2 /DI Jog 2 19 POS4 Internal Position Command
0C MDC1 Control mode switch/Control mode Selection 4 (tool number 4)
selection 1 under turret mode 1A TRQINV Torque command .I'CVCI‘SC/ turrent
0D INH Position Command Prohibited ;econd s(‘;age rota(til(;nal Sp Zed
OE SPDINV | Speed Command Reverse 1B RSI1 S(e)lr;];ieonomman orwar
OF G-SEL | Gain Switching Torque Command Reverse
1C RS2 Selection
Control mode selection 2 in tool
magazine mode/ Asynchronous
1D MDC2 triggering of gantry
synchronization DI
Internal Position Command
1E POSS5 Selection 5 (tool number 5)
1F POS6 | Tool Magazine Tool Number 6
20 VDI Virtual Point Digital Input
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Hn601.2~ Hn612.2 DI-1~ DI-12 Pin Function Operation Potential

Initial Value Unit | Setting Range Effective RS-485 Address
Change with Mode | -- 0~1 Power Re-set | Please refer to Parameter Description
Setting Description:
I N A Setting Description
[H : : : : : : : :] 0 When the pin is in conduction, the function activates.
7N 1 When the pin is open, the function activates.
/\ Attention

DI-1~DI-12 Pin Functions can be repeated, but the pin operating potential of repeated
function must be the same, otherwise it will generate AL007 alarm (digital input/output
contact function planning error alarm).

When DI-1~DI-12 pin functions are repeated, pin function is determined by OR (or gate)

method

Multifunction Planning Digital Input Contact Default Value

DI Input 0 1 2 3 4 5 6. 7. 8’ 9 A B C D
Code | Function T S Pe Pe S Pe Pi Pi Pi Pt Pi Cob | CoC EC
S T T S T Pe
pin | on | DU
00 NULL DI8~ | DI8~ DIS~
DI12 | DI12 DI12
01 SON DIl DIl DIl DIl DIl DIl DI1 DI1 DIl DI1 DI1
02 ALRS DI2 | DI2 DI2 | DI2 DI2 DI2 | DI2 DI2 | DI2 | DI2 DI2 DI2 DI2
03 PCNT DI3 DI3 DI3 DI3 DI3 DI3 DI3 DI3 DI3 DI3
04 CCWL DI4 | DI4 | DI4 | DI4 | DI4 | DI4 DI4 DI4 DI4 D14
05 CWL DI5 DI5 DI5 DI5 DI5 DI5 DI5 DI5 DI5 DI5
06 TLMT DI6 | DI6 | DI6 DI6
07 CLR DI7 D17 | DI7
08 LOK DI8 DI8
09 EMC DI9 | DI9 DI9 | DI9 | DI9 | DI9 | DI9 | DI9 | DI9 | DI9 | DI9 DI7 DI7 DI7
0A SPD1 DI10 | DI10 DI10 | DI10 | DI10 DI10
0B SPD2 DI11 | DI11 DI11 | DI11 | DI11 DI11
ocC MDCI1 DI12 | DI12 | DI12 | DI12 | DI12 | DI12 DI12 | DI12 | DI12 | DI12
0D INH DI8 DI8
0E | SPDINV DI7 DI7
OF G-SEL
10 GNI1
11 GN2
12 PTRG DIS8 DIS8 DI8 | DI10
13 PHOLD DI12
14 SHOME DI10 DI10 DI10
15 ORG DI11 DI11 DI11 | DI6 DI6 DI6
16 POS1 DI3 DI3 DI3 DI3
17 POS2 DI4 | DI4 | DI4 | DI4
81 TECO




DI Input 0 1 2 3 4 5 6 7. 8 9 A B C D

Code | Function T S Pe Pe S Pe Pi Pi Pi Pt Pi Cob | CoC EC
S T T S T Pe

18 POS3 DI5 | DI5 | DI5 | DI5

19 POS4 DI6 | DI6 | DI6 | DI6

1A | TRQINV | DI8 DI8 | DIS

1B RS1 DI6 DI6 | DI6 DI10

1C RS2 DI7 DI7 | DI7 DIl11

1D MDC2 DIl11

1E POS5 DI7 | DI7 | DI7 | DI7

1F POS6 DI8

20 VDI

Multifunction Planning Digital Input Function Description

This explains that except for the default value of CCWL and CWL is high-potential operation;
the other pins are low-potential operation.

Function

Signal Name Code Mode I/0 Operating Function Description
No Fupctlon NULL ALL | No Function Setting
Setting
Servo Start SON ALL When SON ON, enter Servo ON State
When ALRS is ON, the Stop State caused by abnormality is
Abnormality released.
Reset ALRS ALL ¥ Certain errors cannot be reset through ALRS. Please
refer to “9-3 Countermeasures to clear error”
PI/P . PCNT ON will convert the Speed Loop Control from
Switching PCNT | Pi/Pe/PYS Proportional Integration Control to Proportional Control.
CcCw
Direction CCWL ALL Connect to CCW Over Travel Detector, when normal, CCWL
Drive ON, OFF indicates CCW Overall Travel occurred.
Prohibited
CW Direction Connect to Connect to CW Over Travel Detector, when
Drive CWL ALL normal, CWL ON, OFF indicates CW Overall Travel
Prohibited occurred.
External . When TLMT ON, will limit the Motor Output Torque to the
Torque Limit TLMT | PyPe/Pt/S Command Voltage range of the Torque Limit Pin (TIC) input.
Pulse Error CLR Pi/Pe/Pt When CLR ON, clear the number of pulses accumulated in
Clearing the Position Error Counter.
Servo Lock LOK S When LOK ON, the servo motor is given a speed command
of Orpm.
Emergency When EMC ON, entering Emergency Stop State, Servo OFF
EMC ALL . . . .
Stop immediately to exit the operation.
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Function

Signal Name Code Mode I/0 Operating Function Description
Internal Speed Setting and Limits Description:
Internal Speed In Torque
Command/ SPD2 | SPDI1 In Sz);;celelzlflode Mode In Position Mode
Limit Command) (Speed Limits (DI JOG)
lection 1/ Commend)
se
DI Jog_ 1 OFF | OFF | oo (SIC) | Command (51¢) |  N00G Functon
SPD1 )
SPD2 S/T/Pi/Pe JOG
Internal Speed OFF ON Sn201 Tn105 Excitation Forward
Command/ Rotation
.. JOG
lelt ON OFF Sn202 Tn106 Excitation Reverse
selection 2/ Rotation
DI Jog 2 ON ON Sn203 Tn107 JOG Excitat.ion_Zero
Rotation
Control mode S/T/Pi/Pe When MDC1 ON, will change the current Control Mode to
switch/Control the pre-determined Control Mode. Please refer to Cn001.
mode MDCI . SRR
selection 1 Pt Turret control mode switch 1; work with Digital input contact
under turret MDC2 to run turret function switching.
mode
Position When INH is ON, the Position Command Input is invalid
Command INH Pe (Externally delivered Pulse Command is not accepted)
Prohibited Y pred:
Speed S Speed Mode: When SPDINYV is ON, the set rotation speed
Command | SPDINV becomes the reverse rotation speed.
Reverse Pt Tool magazine exclusive mode: Tool holder direction
Gain . When G-SEL is ON, the first stage Control Gain is switched
Switching G-SEL | Pi/Pe/S/Pt to the second stage Control Gain
Electronic Gear Ratio Numerator Selection Description:
El . GN2 GN1 Electronic Gear Ratio Numerator
ectronic
Gear Ratio GN1 Pi/Pe OFF OFF Pn302
Numerator GN2 OFF ON Pn303
Selection 1~2 ON OFF Pn304
ON ON Pn305
When PTRG is ON (top edge trigger), the Motor will select
Internal Pi the corresponding Position Command in accordance with the
Position PTRG contact points POS1~POSS5 to operate.
Command When PTRG ON (top edge trigger), Motor will select the
Trigger Pt corresponding Position Command to act in accordance with
the contact points MDC1 and MDC2.
Internal
Position PHOLD Pi/Pt When PHOLD is ON (top edge trigger), the Motor will
Command decelerate to stop.
Hold
Start to Re?turn SHOME | Pi/Pe/Pt When SHOME 1s ON (top edge trigger), triggers the
to Origin Return to Origin Function.
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Function

Signal Name Code Mode I/0 Operating Function Description
External . . . .
. When ORG is ON (top edge trigger), the Servo Driver will
Re(t)ffir;rrllce ORG Pe/Pi/Pt use this as the External Reference Point of Return to Origin.
Internal Position Mode: POS1~POS5 represent Internal
Internal POSI Pi Position Command Selection 1~5 respectively, please refer
Position 11:8% to"5-4-2 Internal Position Command Mode" for details
Command POS4 Tool magazine exclusive mode: POS1~POSS5 represents tool
Selection 1~5 POS5 Pt position command selection 1~5 respectively. Refer to “5-5
Tool magazine exclusive mode” for details
Internal
Position POS6 Pt Tool Location Command Selection 6
Command
Selection 6
Torque Torque mode: When using Torque Mode, when TRQINV ON,
Command T the set Torque Command Output Direction becomes Reverse
Reverse/ TRQINV Output.
Turret Second Pt Tool magazine exclusive mode: Tool change with turret
Stage Speed second stage rotational speed
External Torque Command Forward / Reverse Selection
Setting Description:
External
FF erna RS2 RS1 Description
orque
Command RS1 T OFF OFF | No Torque generated
Forward / RS2 Rotate in accordance with the current
OFF ON L
Reverse Torque Command Direction
Selection Reverse rotation in accordance with the
ON OFF N
current Torque Command Direction
ON ON | No Torque generated
Control mode
selection 2 Turret control mode switch 2; work with MDC1 to run turret
MDC2 Pt : o
under tool function switching.
magazine mode
Virtual Point VDI ALL Virtual Contact Digital Input, When VDI ON, the set Digital
Digital Input Output DVO will follow ON.

5-84

TECO




Hn613.0/Hn613.1~Hn616.0/HNn616.1 DO-1~ DO-4 Pin Function

Initial Value Unit | Setting Range Effective RS-485 Address
Change with Mode -- 00~ 12 Power Re-set 050DH
Setting Description:
NIPANID
LI fr
T
7 N N
S Description' . ' Description
Code | Contact Operation Function Setting : :
00 NON | Not Used Code | Contact Operation Function
01 RDY | Servo Ready Tool Magazine Mode
02 ALM | Servo Error 0A P2 Selection Tool Position
03 ZS | Zero Speed Signal Display 2
04 BI | Mechanical Brake Signal Tool Magazine Mode
05 | INS |Speed Reached Signal 0B P3 | Selection Tool Position
06 INP P951t10n1ng Completion Display 3
Signal :
HOM | Return to Origin Completion Tool Magazme Mo'd'e
07 - 0C P4 | Selection Tool Position
E Signal ol
08 INT | Torque Reached Signal Display 4
Tool Magazine Mode Tool Magazine Mode
09 P1 | Selection Tool Position 0D P5 | Selection Tool Position
Display 1 Display 5
Tool Magazine Mode
OE P6 | Selection Tool Position
Display 6
OF OL | Motor Overload Signal
Encoder Battery
10 BAT Abnormality Signal
11 LIT |Left and Right Limit Signal
12 VDO | Virtual Point Digital Output
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Hn613.2~Hn616.3 DO-1~ DO-4 Pin Function Operation Potential

Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~1 Power Re-set 050DH
Setting Description: Please refer to Hn601 Description for the Setting Method.
Setting Description
— = 0 When the function activates, the output pin is
(1 short-circuited.
7N 1 When the function activates, the output pin is
open.

Multifunction Planning Digital Qutput Function Description

Signal Name Flgl:(ti?n Mode I/0 Operating Function Description
Main Power Supply, When the Control Power Input is
Servo Ready RDY ALL normal without Error Alarm State, the Pin RDY ON
In Normal condition, the Pin ALM OFF. After the
Servo Error ALM ALL | Driver occurred with Error Alarm, the Protection
Function operates, ALM ON.
. When the Motor speed is lower than the speed set by
Zero Speed Signal 7S ALL Sn215, pin ZS ON
When Cn008 is set to 1,3, when the Servo starts, pin
Mechanical Brake BI ALL BI is ON and OFF when the servo does not have
Signal excitation. (Normal use of this pin is connected to the
relay of Mechanical Brake to control the Motor).
. When the Motor Speed reaches the Speed set by
Speed Reached Signal INS ALL Cn007, the pin INS is ON.
Positionin When the value of Offset Counter is smaller than the
. & INP Pi/Pe/Pt | Position Positioning Range set by Pn307, the pin INP
Completion Signal ON
Return ‘Fo Or}gln HOME | Pi/Pe/Pt After being completed Return to Origin, Pin HOME is
Completion Signal ON.
Toraue Reached When the Motor Output Torque reaches the Torque
que INT ALL | Reached Determined Value set by Tn108, the pin INT
Signal .
1s ON.
Tool Maggzme Mode Tool holder number position displays 1~6. Please refer
Selection Tool P1~P6 Pt “ ) ) . .
o . to “5-5 Tool magazine exclusive mode” for details
Position Display
Motor Overload OL ALL When Motor Overload reaches the Determined Value,
Signal the pin OL is ON
Encoder Battery BAT ALL When the Battery is abnormal (no power or
Abnormality Signal disconnected), the pin BAT is ON
Positive and Negative LIT ALL When the Mechanism touches the Positive and
Limit Signals Negative Limits, the pin LIT is ON
Virtual Point Digital VDO ALL When VDI ON, the set Digital Output VDO will

Output

follow ON.
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Fixed Digital Output Function Description

This means pin default is low potential action. Please refer to “5-6-1 Digitalinput/output contact
function planning” for related parameter setting

Signal Name Flgl(f(t;:n Mode I/0 Operating Function Description
When the Motor Output Torque is limited by
Internal Torque Limit Values (Cn010 & Cn011) or
Torque in Restriction / . External Torque Limit Command (PIC&NIC), pin
Error Alarm Code 0 LM/AQ | PyPe/S/T LM/A0 is ON.
When the Error Alarm occurs, this pin is the Error
Alarm Code Output AO0.
When the Speed Loop is proportional (P) control,
P in Operation / . pin PC/A1 is ON.
Error Alarm Code 1 PC/AL | Pe/PVS/T When the Error Alarm occurs, this pin is the Error
Alarm Code Output Al.
. When CCW or CW direction drive prohibition
Drive under occurs, pin ST/A2 is ON
prohibition/ ST/A2 | Pi/Pe/S/T P ' L
Error Alarm Code 2 When the Error Alarm occurs, this pin is Error
Alarm Code Output A2.
When the servo motor is in unstarted status, pin
Base under Block/Error . BB/A3 is ON.
alarm code 3 BB/A3 | PVPe/S/T When Error Alarm occurs, this pin is Error Alarm
Code Output A3.
Turret Display 4/ Togl holder number' position Q1splays 4!; Please r;fer
P4/A0 Pt to “5-5 Tool magazine exclusive mode” for details.
Error Alarm Code 0 o
When error alarm occurs, this pin is error alarm A0.
. Tool holder number position displays 3. Please refer
Turret Display 3/ P3/A1 Pt to “5-5 Tool magazine exclusive mode” for details.
Error Alarm Code 1 S
When error alarm occurs, this pin is error alarm A1.
Turret Display 2/ To‘c‘)l holder number‘ position c‘hsplays 2’; Please rgfer
P2/A2 Pt to “5-5 Tool magazine exclusive mode” for details.
Error Alarm Code 2 o
When error alarm occurs, this pin is error alarm A2.
. Tool holder number position displays 1. Please refer
Turret Display 1/ P1/A3 Pt to “5-5 Tool magazine exclusive mode” for details.

Error Alarm Code 3

When error alarm occurs, this pin is error alarm A3.

Note: "1": indicates ON (Closed); "0": indicates OFF (Open).
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/\ Attention

¢ DO-1~DO-4 Pin Function cannot be repeated; otherwise AL007 (5-5-1 Digital Input / Qutput
Contact Function Planning Error Alarm) will occur.

DO Input 0 1 2 3 4 5 6 7 8. 9 A B C D

Code | Function T S Pe Pe S Pe Pi Pi Pi Pt Pi | Cob | CoC | EC
S T T S T Pe

00 | NULL

01 RDY | DOl | DO1 | DO1 | DO1 | DO1 | DO1 | DO1 | DO1 | DO1 DOl | DO1 | DO1 | DO1

02 ALM | DO2 | DO2 | DO2 | DO2 | DO2 | DO2 | DO2 | DO2 | DO2 | DO2 | DO2 | DO2 | DO2 | DO2

03 ZS DO3 DO3 DO3

04 BI

05 INS DO4 | DO4 DO4

06 INP DO4 | DO4 DO4 | DO4 | DO4 | DO4 | DO1 | DO4 | DO4 | DO4 | DO4

07 | HOME DO3 DO3 DO3 | DO3 | DO3 | DO3

08 INT DO3 DO3 | DO3 DO3

09 P1

0A P2

0B P3

0C P4

0D P5 DO4

0E P6 DO3

OF OL

10 BAT

11 LIT

12 VDO
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Hn617 Digital Input Contact Control Method Selection

Initial Value

Unit Setting Range Effective RS-485 Address

HO0000

- HO0000 ~ HOFFF Effective after Confirm Key 0511H
(Hexadecimal)

Setting Description: Determine the 12-bit Digital Input Contact controlled by external terminal or

communication through Bit setting method; correspond Digital Input Contacts
DI-1 ~ DI-12 to the binary Oth ~ 11th bits individually first, then convert the
binary bits completed planning into hexadecimal for setting.

Binary Bit Representation:

0: Digital Input Contact is controlled by an External terminal.

1: Digital Input Contacts is controlled by communications.

Example: To set the Digital Input Contacts DI-1, DI-3, and DI-6 to use
communication control, the remaining Contacts are controlled by the External
Terminals; the corresponding binary bits of the Digital Input Contacts are: [0000
1111 0010 0101]; and can be set as [H 0 F 2 5] after converted to hexadecimal

Hn618 Communication Control Digital Input Contact Status

Initial Value

Unit Setting Range Effective RS-485 Address

H0000

- HO0000 ~ HOFFF Effective after Confirm Key 0512H
(Hexadecimal)

Setting Description: Determine the Contact State when the 12-bit Digital Input Contact uses

communication control by the Bit Setting Method; please refer to Hn617
Description for Bit Setting Method.

Binary bit representation: 0: Digital Input Contact OFF
1: Digital Input Contact ON

Set the parameter to HO000 represents that all communication control Digital
Input Contacts are Open. When set to HOFFF represents all communication
control Digital Input Contacts are in Conduction.

(Note) The use of this function must coordinate with the setting of parameter
Hné617.
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5-6-2 Control Mode Switching

The user can use Digital Input Contact MDC1 to switch the Control Mode set by Cn001. The
setting is as follows:

Cn001 Control Mode Selection

Initial Value

Unit

Setting Range Effective

RS-485 Address

2

0~D Power Re-set

0001H

Setting Description:

Setting

Description

3

External Position / Speed Control Switching

Speed / Torque Control Switching

External Position / Torque Control Switching

Internal Position / Speed Control Switching

Internal Position / Torque Control Switching

> oo lqlwn|

Internal / External Position Switching

o This parameter is not subject to Cn029 Factory Re-set.

5-6-3 Contact Auxiliary Function

The User can select whether the corresponding function of Digital Input Contacts SON, CCWL
and CWL is activated. The setting is as follows:

Cn002.0 Contact Auxiliary Function - Digital Input Contact SON Function

Selection
Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~1 Power Re-set 0002H
Setting Description:
Setting Description
N 0 Control Servo Activation by Digital Input

—
I~
—_

/\ J\

\|

ContactSON.

Do not control Servo Activation by Digital
1 Input Contact SON; activate Servo
immediately when the Power is ON.

% Remark: Invalid under EtherCAT & CANopen Mode
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Cn002.1 Contact Auxiliary Functions--Digital Input Contact CCWL and CWL

Function Selection

Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~1 Power Re-set 0002H
Setting Description:
Setting Description
< 0 Control CCW and CW Drive Prohibit by Digital
[I_I T |_|] Input Contacts CCWL and CWL.
S /I—I\I—I Do not control CCW and CW Drive Prohibit by
1 Digital Input Contacts CCWL and CWL; ignore
CCW and CW Drive Prohibit Functions.

Cn002.3 EMC Return Mode Selection

Initial Value Unit

Setting Range

Become effective and reset | RS-485 Address

0 -

0~1

Power Re-set 0002H

Setting Description:

B

Setting

Description

After emergency stop status is cleared, the AL009
Display can only be cleared with digital input
contact ALRS in Servo Off State.

Note) Cannot be cleared in Servo On State.

After emergency stop status is cleared, the AL009
Display can be automatically cleared no matter in
Servo On or Servo off state.

! Attention: In Servo On state, before the alarm
clears and returns to normal operation, whether the
Controller still issues command to the Drive must
be confirmed to avoid causing sudden unintended
acceleration of the Motor!
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5-6-4 Brake Mode

The user can customize the brake combination when Servo off, EMC and CCW/CW drive
prohibition. The setting is as follows:

Cn008.0 Brake Mode
Initial Value | Unit Setting Range Effective RS-485 Address
2 -- 0~5 Effective after Confirm Key 0009H

Setting Description: The Brake Combination of Servo off, Emergency Stop (EMC), and when
CCW/CW Dirive is Prohibited.

. Description
Setting : :
Dynamic Brake Mechanical Brake

0 No No

[l_l T |_|\|_|] 1 No Yes
(Tl |_|/|_| 2 Yes No
3 Yes Yes

4 No (under 100rpm) No

5 No (under 100rpm) Yes

/\ Attention

¢ When CCW/CW generates drive prohibition, the setting of if use dynamic brake Cn009.0 is
prior to Cn008, i.e. if Cn008.0 is set as 0 or 1 (without dynamic brake) and Cn009.0 is set as 1
(with dynamic brake), the dynamic brake will be implemented eventually.
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5-6-5 Mechanical Brake Time Sequence

When Servo System is vertically loaded, to prevent the load from being displaced due to gravity
when the power is OFF, usually a Servo Motor with Mechanical Brake will be used. This Device
provides Digital Output Contact BI to control the operation of the mechanical brake and then
cooperate with Cn003 ( Mechanical Brake Signal Output Time) to control the Mechanical Brake Time
Sequence. The description is as follows:

’VViring Diagram‘
Driver Servo Motor
r i |
U Red : i
S White ! i
Vv O M ]
{ } — R | TB1 Black T |
Three Phase | [MC/S '
Power 1 | S TB1 Green ! !
220V | LIMCIT - FG 0 l
11
P R, |
103 I l :
BK-RY External :
_’__ﬂ;ﬁ_ Bl Regenerati_ve : :
+24V/ CN1 Braking Resistor : .
T DOCOM i !
2 : ( PG l
N | :
| |
l l
+24 BK-RY
\L =0
AC DC| ov
Brake Power
\Mechanical Brake Time Sequencel
Cn003 Mechanical Brake Signal Output Time
Initial Value Unit Setting Range Effective RS-485 Address
0 ms -2000 ~ 2000 Effective after Confirm Key 0003H

Setting Description: The Time Sequence Diagram is as follows

(Note) Before using this function, a digital output-Mechanical Brake Signal (BI) output pin must be

planned first
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Cn003 (Mechanical Brake Signal Output Time) is positive Cn003 ( Mechanical Brake Signal Output Time) is negative value:

ON ON

Digital Input Contact SON Digital Input Contact SON
ON ON

Servo Excitation Servo Excitation

ON o
Digital Output Contact Bl Digital Output Contact Bl
<) <> <> <>
Cn003 (Mechanical Brake Signal Output Time) Cn003 (Mechanical Brake Signal Output Time)

/\ Attention

¢ Cn008.0 (Brake mode) must set as 1, 3 or 5.

When the Servo System is vertical load, please set Cn003 to a positive value.
(1) Cn003(Mechanical Brake Signal Output Time) is positive value :
When the servo is not excited, it will be excited immediately when Digital input contact SON

operates. Only when the time set by Cn003 is exceeded, Digitaloutput contact BI activates
(release mechanical brake);

When the servo is excited, if Digital input contact SON and Digitaloutput contact BI are not

operating (activate mechanical brake), servo excitation will only be released after the time set
by Cn003 is exceeded.

(2) Cn003 ( Mechanical Brake Signal Output Time) is negative value :

When the servo is not excited, if Digital input contact SON operates, Digitaloutput contact BI
operates immediately (release mechanical brake). Only when the time set by Cn003 is
exceeded,servo will be excited;

When the servo is excited, if Digital input contact SON, servo excitation will be released
immediately. Only when the time set by Cn003 is exceeded, Digital output contact BI will not
activate (activate mechanical brake).
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5-6-6 CW/CCW Drive Prohibited Method
When CW/CCW Drive is prohibited, the Motor Deceleration Stop Mode setting is as follows:

Cn009.0 CW/CCW Drive Prohibited Method

Initial Value | Unit Setting Range Effective RS-485 Address

0 -- 0~2 Power Re-set 000AH

Setting Description:

Setting Description

Use the pre-set Torque Limit (Cn010, Cn011) to
0 decelerate, and in Zero Speed Clamping State
after stopped.

/

,?
—
—_
—
—_

—

Use dynamic brake to decelerate. In dynamic

7 1 brake state (prior to Cn008.0) after the stop and
need to reboot to activate the servo system.
) Use £300% Torque Limit to decelerate, and in

Zero Speed Clamping State after stopped.

/\ Attention

¢ When CCW/CW generates drive prohibition, the setting of if use dynamic brake Cn009 is
prior to Cn008, i.e. if Cn008.0 is set as 0 or 1 (without dynamic brake) and Cn009 is set as 1
(with dynamic brake), the dynamic brake will be implemented eventually.

CWI/CCW Drive
Prohibited
Deceleration Mode After Stop Mode
Cn009.0=0 Default Torque Limit Zero speed
(Cn010,Cn011)Deceleration clamping

Cn009.0=1 Dynamic B_rake Dynamic Re-start required

Deceleration Brake Reboot server
system

Cn009.0=2 300% Torque Limit Zero speed

Deceleration clamping
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5-6-7 Selection of External Regenerative Resistor

When the Servo Motor is operating in the Generator Mode, the Electrical Energy will flow from
the Motor to the Driver, which is called Regenerative Power. The following conditions will enable the
Servo Motor to operate in the Generator (Regeneration) Mode:

(1) The period from deceleration to stop when the Servo Motor is operating in Acceleration /
Deceleration.
(2) When used to vertically load.
(3) When the Load End drives the Servo Motor in operation.
This regenerative power will be absorbed by the main circuit filter capacitor of the Driver, but when
there is excessive regenerative power and cannot be supported by the Filter Capacitor, Regenerative

Resistor must be used to consume excess regenerative power. The specification of built-in
regenerative resistor of this device is as follows:

Built-in regenerative Regenerative power Minimum
resistor specification (W) can be resistance
Driver Model ) consumed by built-in tolerance
Resistance Power regenerative resistor Q)
Q) W) (Average value)
JSDG2S-(E)-10A 25 40 16 25
JSDG2S-(E)-15A 25 40 16 25
JSDG2S-(E)-20A 25 40 16 25
JSDG2S-(E)-30A 25 40 16 25
JSDG2S-(E)-50A3 20 60 24 15
JSDG2S-(E)-75A3 12.5 60 24 10
JSDG2S-(E)-100A3 10 100 40 10
JSDG2S-(E)-150A3 7 100 40 7
JSDG2S-(E)-200A3 5 200 80 5
JSDG2S-(E)-300A3 --(No) --(No) --(No) 4
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Built-in regenerative Regenerative power Minimum
resistor specification (W) can be resistance
Driver Model ) consumed by built-in tolerance
Resistance Power regenerative resistor Q)
(€2) (W) (Average value)
JSDG2S-10B 75 100 40 75
JSDG2S-15B 75 100 40 75
JSDG2S-25B 75 100 40 75
JSDG2S-35B 50 100 40 50
JSDG2S-50B 30 100 40 30
JSDG2S-75B 20 100 40 20
JSDG2S-100B 20 200 80 20
JSDG2S-150B --(No) --(No) --(No) 7
JSDG2S-200B --(No) --(No) --(No) 7
/\ Attention

¢ Consumable regenerative power (average) is 40% of the rated power of built-in regenerative
resistor.

The built-in regenerative resistor in this device is able to consume the regenerative power

\External Regenerative Resistor Power Setting|

generated by acceleration/deceleration operation or vertical load. However, external regenerative
resistor is necessary when servo motor operation is driven by load side, otherwise this device will not
operate normally. When installing external regenerative resistor, please confirm the resistance is
identical to the one of the built-in resistor. If the user uses multiple parallelly connected small power
regenerative resistors to increase regenerative resistor power (W), please make sure the total resistance
is greater than the minimum tolerance listed in the above list.

When using External Regenerative Resistor, the power of the selected Regenerative Resistor

must be set correctly in Cn012.

Cn012 External Regenerative Resistor Power Setting

Initial Value

Unit

Setting Range

Effective

RS-485 Address

Default varies by driver model | W

0~ 10000

Effective after Confirmed

000DH

5-97

Setting Description: Please set the selected external resistor power value correctly in Cn012.
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Model Initial Value
10A / 15A /20A / 30A 40
50A3/75A3 60
100A3 / 150A3

10B / 15B /25B / 35B / 50B / 75B 100
250A3 / 100B 200
300A3 / 150B / 200B 0

\ External Regenerative Resistor Wiring \

The user must prepare the Regenerative Resistor. When installing, the user must remove the
wiring of P1 Contact and the PC Contact of TB1 terminal and then serially connect the regenerative
resistor between P contact and PC contact. To secure personnel safety, it is recommended to use the
Resistor with Thermal Switch.

The wiring diagram is as follows:

Driver
External Regenerative Resistor
(self prepared)
P 1
TB1 | PC

Pl:&

Make sure the cable connecting PC and P1
terminal is disconnected

Since the Regenerative Resistor will generate temperature higher than 100°C when consuming
regenerative power, be sure to use heat-resistant, non-flammable wire material when connecting

Regenerative Resistor, and make sure that the Regenerative Resistor does not make contact with any
items.
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5-6-8 Fan Operation Settings

The User can set the fan operation state according to the requirements, the setting is as follows:

Cn031.0 Fan Operation Settings (Only Suitable to the Models equipped with Fan)

Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~3 Effective after Confirmed 0022H
Setting Description:
Setting Description
N 7 0 Temperature Sensing Automatic Operation
[H : : : : : : : :] 1 Operates when Servo starts
7N 2 Continuous Operation
3 Stop Operation

5-6-9 Low Voltage Protection Automatic Reset Selection

The User can set the Low Voltage Protection Automatic Reset Function according to the
requirements, the setting is as follows:

Cn031.1 Low voltage protection (AL001) automatic return selection

Initial Value

Unit

Setting Range

Effective RS-485 Address

0

0~1

Effective after Confirmed 0022H

Setting Description: This parameter can set low voltage protection (AL0O01) return method

H

Setting Description
When SON status shows run, ALOO1 Low Voltage
0 Error Alarm is immediately displayed when a low

voltage is detected; after the Error is resolved, it
must be restored in Soff status.

When the SON status displays run, BB status is
1 immediately displayed when a low voltage is
detected; and automatically resets to SON status
and displays run after the Error is resolved.
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5-6-10 Absolute Value Encoder Battery Error Alarm Output

When the Absolute Value Encoder Battery is abnormal, the User can set the panel display and
abnormal contact status with this parameter, setting is as follows:

Cn031.2 Absolute Value Encoder Battery Error Alarm Output

Initial Value

Unit

Setting Range

Effective RS-485 Address

0: ABS
Encoder
1: IN Encoder

0~3

Re-start Power 0022H

Setting Description:

Setting

Description

When the battery is abnormal after power is turned
ON, the panel displays ALO16 and the digital
output contact outputs ALM; the device cannot
operate normally at this time.

When the battery is abnormal after power is turned
ON, the panel displays no abnormality and the
digital output contact does not output ALM and the
Motor can still operate normally, but the
multi-revolution address cannot be memorized after
the power is turned OFF.

When the battery is abnormal after power is turned
ON, the panel displays AL-16 and DO abnormal
contact outputs.

*Store the offset value in motor and driver side
after returning to origin. The driver uses the offset
value of motor side to run absolute position control.
When the power is on, AL-50 alarm will occur
when offset values of motor and drive side vary;
offset value can be cleared through Cn041.0 =2

When the battery is abnormal after power is turned
ON, the panel displays AL-16 and DO abnormal
contact outputs.

*Store the offset value in motor and driver side
after returning to origin. The driver uses the offset
value of motor side to run absolute position
control; offset value can be cleared through
Cn041.0 = 2.
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5-6-11 Analog monitoring X JSDG2S-E does not have this function

This device provides two analog signals to monitor motor operation status. Refer to the following
setting:

Cn006.0 Analog monitoring output MON1 % JSDG2S-E does not have this function

Initial Value | Unit Setting Range Effective RS-485 Address

2 - 0~B Effective after Confirmed 0007H

Setting Description:

Setting Description
0 Speed command (£10V/1.5x rated speed)
1 Speed feedback detection (£10V/1.5x rated speed)
2 Torque command (£10V/3.5x rated torque)
3 Torque feedback (£10V/3.5x rated torque)
< s 4 Pulse input command (£10V/1.5x rated speed)
[|_| i m] 5 | Position offset (£10V/£16384 pulse)

] ) ) [ /l—l\ 6 Electrical angle (=10V /0~360 degree)

7 Primary circuit (Vdc Bus) voltage (£10V
/0~500V)

8 Speed command (+£10V/1.5x rated speed)
9 Speed feedback detection (£10V/1.5x rated speed)
A Torque command (x10V/3.5x rated torque)
B Torque feedback detection (+10V/3.5x rated torque)

Cn006.1 Analog monitoring output MON2 % JSDG2S-E does not have this function

Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~B Effective after Confirmed 0007H
Setting Description: Please refer to Cn006.0 Description for Setting Method
N4
[I_I e
[l
7N

Cn043 Analog monitoring output MON1 output proportion ¥ JSDG2S-E does not
have this function

Initial Value | Unit Setting Range Effective RS-485 Address

100 % 1 ~1000 Effective after Confirmed 002EH

Setting Description: Take 10V/1.5x rotational speed = 100% as example, if the analog monitoring
output proportion is changed to 10V/0.75x rotational speed, set the parameter as 200%
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Cn044 Analog monitoring output MON2 output proportion ¥ JSDG2S-E does not

have this function

Initial Value | Unit Setting Range

Effective

RS-485 Address

100 % 1 ~ 1000

Effective after Confirmed

002FH

Setting Description: Please refer to the setting description of Cn043.

Following diagram shows the wiring of analog monitoring output:

Driver
MONZ1 --77777mmmeees .
CN1-30 © 7 * Analog Monitoring
5 : Output 1
AG ; : (+10V)
CN1-32 ¢ . i Analog Monitoring
MON2 -" Output 2
CNL3L & : [ (x10V)
CN1-50 FG T

When offset of analog monitoring output voltage occurs, the user can manually adjust Cn027, Cn028

to correct the offset. Refer to the following setting:

Cn027 Analog monitoring output 1 offset adjustment % JSDG2S-E does not have this

function
Initial Value Unit Setting Range Effective RS-485 Address
0 40mV -250 ~ 250 Effective after Confirmed 001EH

Cn028 Analog monitoring output 2 offset adjustment * JSDG2S-E does not have this

function
Initial Value | Unit Setting Range Effective RS-485 Address
0 40mV -250 ~ 250 Effective after Confirmed 001FH

Setting Description: Used to correct the offset when it occurs on analog monitoring output 1/2

voltage.

Before Offset Adjustment

Analog
Monitoring
Input Voltage (V)

Offset Voltage

Time

After Offset Adjustment

Analog
Monitoring
Input Voltage (V)

Offset Voltage
Correction |

a0
N

5-102

.
II .
K \
, \
g \
) . ,'
B \
y
[/ - — . ’
)
8 .
\ J
K ’
\ K
\ /
X B
. /

Time
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5-6-12 Encoder Signal Dividing Output

The Encoder Signal of Motor can be dividing processed by this Device and output to the
Supervisory Control. Refer to the following diagram:

Supervisory Controller Division cycle

signal
PA, IPA
PB, /PB

j Pz, IPZ

Servo Driver

CN1

CN2 Encoder
Dividing Signal
<): Processing <):
Cn005

Dividing Processing means the number of pulse signals generated with one revolution of the
Motor Encoder that is converted into number of pulse signals pre-set by Cn005.

Cn005 Encoder Signal Dividing Output

Initial Value Unit Setting Range Effective RS-485 Address
Determined by the Encoder
2500: 2500ppr
2192: 15bit pulse 16 ~ 2097152 Re-start Power 0005H/0006H
32768: 17bit, 23bit

Setting Description: Dividing Process means the number of pulse signals generated with one
revolution of Motor Encoder is converted into preset by Cn005

Number of pulse signal. Example: The Motor Encoder is a 131072 pulse output
with one revolution, if to obtain a 1000 pulse dividing output, please set
Cn005=1000 directly.

% The power must be re-started for the setting value to be valid, and the dividing output and speed

have a certain relationship limit.

Lower Limit | Upper Limit . PPR4 .
Value Value Baglc ng1mum
o) (o) unit | 10000 | 32768 | 131072 | 8388608 | Rotational Speed
16 2048 1 Suitable | Suitable | Suitable | Suitable 6000
2049 16384 1 Suitable | Suitable | Suitable | Suitable 6000
16386 32768 2 - - Suitable | Suitable 6000
32772 65536 4 - - - Suitable 3000
65544 131072 8 - - - Suitable 1500
131088 262144 16 - - - Suitable 750
262176 524288 32 - - - Suitable 375
524352 1048576 64 - - - Suitable 188
1048704 2097152 128 - - - Suitable 94
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/\ Attention

* The Setting Range cannot exceed the Number of Pulses in One Revolution of Motor Encoder.

For example: Following is the output example of the encoder diving pulse phase A (PA) signal and
phase B (PB) when Cn005=16 (Output 16 pulses per rotation).

(%}

1 2 3 4 5 B 7 B g 0 1 12 13 14 A 16

PA
e LT
|

| Motor turn one cycle

Dividing Output Pulse Signal Definition is as follows:

. Pin Control

Pin Code Name Number Mode

PA Encoder Dividing Output Phase A Signal CN1-35

/PA Encoder Dividing Output Phase /A Signal CN1-36

PB Encoder Dividing Output Phase B Signal CN1-37 ALL

/PB Encoder Dividing Output Phase /B Signal CN1-38

Pz Encoder Dividing Output Phase Z Signal CN1-39

/PZ Encoder Dividing Output Phase /Z Signal CN1-40
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Phase A Leading Phase B Leading

Phase B Phase A
| |

>—<90 >« 90

| |
PA i PA_I i
| T
PB_I PB
Pz _I pz _I

— - >
Time Time

Pn316.2 Encoder Signal Dividing Output Phase

Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~1 Power Re-set 0316H
Setting Description:
B N A— Setting Description
[H : : : : : : : :] 0 Dividing Output Phase A leading Phase B
7~ 1 Dividing Output Phase A behind Phase B

Pn316.3 Encoder Signal Dividing Output Frequency Elimination

Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~1 Power Re-set 0316H
Setting Description:
< Setting Description
[I_I FH e I_l] 0 Output according to Cn005 setting value
| l/l—l\l—l o L 1 Output according to Cn005 Setting Value
divided by 4
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5-6-13 Full Closed Loop Position Control Function

The so-called full-closed loop refers to the system which detects the mechanical position of
controlled target by externally connected encoder and feedback it to the servo unit. If the user wishes
to use external encoder or linear scale as the feedback signal, it is possible to achieve the connection
to control board CNS interface; support phase A/B/Z signal (linear scale or encoder),maximum
supported encoder resolution is 1000000 pulse/rev (pulse number of up to 4x frequency corresponded
by the full-closed loop when the motor rotates one cycle).

Servo Motor
Power Cord

=

External Encoder Cable
CNS8 JSSFCLxxx

Motor Encoder Outlet Cable

— Linear Scale Reader\i
O [ D [/ /]
— Linear Scale
Servo Motor
\ Parameter function \
Pn346.0 Full-closed loop function activation
Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~1 Effective after Set 0337H
Setting Description:
[H Sl |—|\|—|/ Setting Description
O Y
7—< Pn346.0 0 Close
_— 1 Activate
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Pn346.2 Full-closed loop function dividing selection

Initial Value | Unit Setting Range Effective RS-485 Address

0 - 0~1 Effective after Set 0337H

Setting Description:

N s Setting Description
(] ] T Y 0 Servo motor encoder
7N 1 External encoder

Pn347 Maximum full-closed loop error

Initial Value | Unit Setting Range Effective RS-485 Address

5000 pulse 0~ 536870912 Effective after Set 0338H/0339H

Setting Description: External encoder and actual encoder error setting value. When the position error
is greater than the pulse number set by Pn347, this device generates AL022
(excessive pulse error between motor and load)

Pn348 Corresponded resolution of Full-closed loop Encoder one revolution

Initial Value | Unit Setting Range Effective RS-485 Address

1250 ppr 256 ~ 1048576 Power Re-set 0338H/0339H

Setting Description: The number of pulses corresponding to the External Optical Finger when the
Motor rotates one resolution (Encoder resolution of the Fully Closed Loop CN8
connection)

Pn349 Full-closed loop operation direction setting

Initial Value Unit Setting Range Effective RS-485 Address

0 -- 0~3 Power Re-set 033CH

Setting Description:

Setting Description

0 External encoder positive direction corresponding counterclockwise (CCW) rotation,
external encoder output phase A leading phase B

1 External encoder positive direction corresponding clockwise (CW) rotation, external
encoder output phase A leading phase B

) External encoder positive direction corresponding counterclockwise (CCW) rotation,
external encoder output phase B leading phase A

3 External encoder positive direction corresponding clockwise (CW) rotation, external
encoder output phase B leading phase A
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Full-closed loop function block diagram |

Position

Command | Electronic Unit converting + Position

Pl Gear Ratio > Pn348 > O—» Controller

Speed » Current > Motors Meghanl_cal
Controller Controller Engineering

®
[ .

— Encoder
Dividing Output

- Dividing Output _/

- |

Cno0s AL022

Servo Motor

|
I "

Unit converting | External
: ¢ ® ® Pn348 i Encoder
I

Division cycle
source
Pn346.2

‘ Full-closed loop function ‘

Operation step of full-closed loop function:

1. Check mechanism direction
Check the external encoder position direction corresponds to the motor direction. Set Pn314
(Position command direction definition). Confirm by pushing manually (no excitation). When the

external machine is pushed in positive direction, check Un-14 (motor feedback-pulse number in
one rotation) and confirm if the value is incremental.

2. Check if the internal direction the same with external direction

Push the external machine in positive direction manually (no excitation), check Un-50 (external
encoder pulse number) and confirm if the value is incremental. If not, please correct Pn349
(full-closed loop direction) setting to 0 or 1.

3. Confirm Pn348 (external encoder resolution)

Load Axle Screw pitch is Imm
Servo Motor Work Platform \
:I:I:l]/////.flli A7 A
~ o~ —
Motor Encoder Linear scale resolution is 0.1um

Resolution is 17bits

TECO



When the external encoder or linear scale is used to control full-closed loop, it is necessary to set
Pn348 (resolution corresponded to one cycle of full-closed loop Encoder) first. The following is an
example when using the screw with linear scale:

: Screw Pitch
Pn348(Resolution corresponded to one cycle of full — closed loop Encoder) = ——
Resolution

1m
= 0lom = 10000(pulse) = 2500(ppr)

After setting full-closed Encoder resolution, the user can set operation direction along with
Pn349 (full-closed operation direction setting) or with Pn347 (full-closed loop maximum error) to set
the maximum range of actual and external encoder and use Un-52 (error between external and motor
encoder) to monitor the error between these two systems. When exceeds the range, AL022 alarm
signal will occur (excessive pulse error between motor and load) and the servo stops operation. Lastly,
set Pn346 (full-closed loop function diving selection) according to the requirement.

Push manually (no excitation); calculate the total move distance of motor count according to Un-14
(motor feedback-pulse number in one rotation) and Un-16 (motor feedback-rotation number).
Compare the total position of this motor with Un50 (external encoder pulse number) to check if the
directions are the same? Is the proportion of both values close to motor resolution and Pn348?

If the platform is like what shown in Fig. 1, ignore the effect of backlash. From status display
parameter, the user will know Un-50 (external encoder pulse number) is 2500, and Unl4 is 32768.
The value of Pn348 (resolution corresponded by full-closed loop encoder one cycle) can be calculated
accordingly:

) 1 131072 (Motor encoder resolution)
Pn348(External encoder resolution) = 7 X Un50 x Unia

1 < 2500 x 131072
T4 Unl4

= 2500 ppr

TECO



\ Full-closed loop related alarm \

Error Alarm Error Alarm Alarm Clearing Clearing countermeasure
Number Description Method g
1. Check if the connector falls out
from the mechanism.
2. Check if internal and external
) . count directions are the same;
3. Check if Pn348 resolution is
correct.
4. Increase the maximum of Pn347
full-closed loop error.
1. Check if Full-closed loop encoder
. wire is connected to the Driver.
AL026 Full-closed Loop A/B/Z Switch 1 » " check if the Full-closed loop
Phase Signal Error Re-set . ..
Connector is short-circuited,
cold-welded or falls out.
Full-closed Loop Encoder Switch .
ALO039 Matching Error Re-set Encoder Matching Error

Note: AL022 (excessive pulse error between motor and load) means pulse error between motor and
load exceeds the value set in Pn347 (Maximum full-closed loop error). The equation is as follows:

Unl4 X

Pn348 x 4

Motor encoder resolution

5-6-14 Parameter Reset

— Un50 | > Pn347

This Function can be used to return all parameters to Factory Default Values. When set to 1, the
Power must be restarted to reset the parameters as follows:

Cn029 Parameter Reset
Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~1 Power Re-set 0020H
Setting Description:
Setting Description
0 Not Functioning
1 All Parameters returned to Factory Default Value
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5-6-15 E-Cam Function Description

Traditional mechanical Cam needs go through special processing to achieve the required cam
curve. Whenever an procedure adjustment is required, the user has to change to the corresponding
mechanical cam and this can result in the problem and inconvenience of correction. The idea of
E-Cam has thus derived. The differences, advantages and disadvantages of mechanical cam and
E-Cam are listed in the following table.

Type Mechanical cam E-Cam
. The longer the travel is, the larger the cam is . .
Planning ¢ longer t VLIS, ¢ & Software automatic correction
and more difficult
Accuracy Precise command under stable environment Consider servo delay error
Precision Differs from actual processing Software automatic correction

Main axle can be left out under

Convenience Main axle must exist and cannot be left out
constant speed

The idea of E-Cam derives from the need to replace the traditional cam to plan master and slave.
The position relationship between master and slave is planned by software to realize the status as if
there is a virtual cam between master and slave. Two major functions of E-Cam planning: including
“flying shear” and “rotary cut”.

Flying shear function description

Cutting axle

Feeding direction Feeding axle

Feedine e encoz— CN8 (N2 _
eeding axie encoder J. oumouen‘ Cutting axle encoder feedback
feedback
Flying shear diagram

Set flying shear to 1 by ECAO1 and Cn001=6 (internal position control) to plan flying shear
function. The user can plan according to actual disc distribution and select virtual main axle
(automatic planning) or physical main axle (feeding axle feedback planning) by ECA02.0 (feedback
source selection) for setting. If the user chooses the physical main axle (feeding axle feedback
planning) to set, the main axle encoder feedback must be connected to CN8 slot. When E-Cam
function and feedback source selection are determined, the user can start setting the associated
parameters of master and slave as follows:
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Parameter Description Parameter Description

ECAO01 Setas 1 ECA07 Main axle encoder resolution
ECA02.0 Physical/Virtual axle selection ECAO08 Auxiliary axle encoder resolution
ECA02.2 If to use return to origin ECA09 Main axle

ECAO03 Cutting quantity selection ECA10 Auxiliary axle diameter

ECA04 Cutter quantity selection ECA11 Cutting length

ECAO05 Synchronous angle selection ECAI12 Distance betwegn star't material and

cutting point

ECA06 Start angle selection ECAI13 S-curve time

Pn349 Full-closed loop rotation direction

selection

ECA04 E-Cam cutter quantity selection

Initial Value | Unit Setting Range Effective RS-485 Address

1 - 1~4 Effective after Confirmed 0804H

Setting Description: Tool number per rotation,tool number means the cutter number installed on
auxiliary axle machine and the position of each cutter must divide 360-degree
equally. For example: when there are three cutters, then the separation between
each cutter must be 120-degree.

ECAO05 E-Cam synchronous angle

Initial Value | Unit Setting Range Effective RS-485 Address

30 degree 1~120 Effective after Confirmed 0805H

Setting Description: When the flying shear function is selected, the synchronized angle refers to the
angle the auxiliary axle travels when the main axle and auxiliary axle shares the
same speed (Definition: 1 revolution = 360-degree). This parameter determines
the angle used by cutting synchronization and it will divide the cutting point in
the range of 180-degree. For example: when the setting is 60-degree, the
synchronization zone is between 150-degree and 210-degree.

0 degree point

210 degree 150 degree
180 degree point
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ECAO06 Start angle of E-Cam

Initial Value Unit Setting Range Effective RS-485 Address

0 0.01 degree -9000 ~ 9000 Effective after Confirmed 0806H

Setting Description: When the flying shear function is selected, the synchronized angle refers to the
angle the auxiliary axle travels when the main axle and auxiliary axle shares the
same speed (Definition: 1 revolution = 360-degree). The definition is “the start
angle of the first tool touching the cutting point” - “the defined point of start

, _ 360/ECA04 _
angle”. The defined point of start angle is 180- fand the setting range

—-90 90

1s ~ . For example: if ECA04=3, then the defined point is
ECA04 ECA04

120-degree and the angle difference between the first tool and defined point is
the setting value of ECA06.

0 degree

CUT point is the cutter position
120-degree between each tool

ECAO06 Start angle
CUT point

120 degree=Definition point

CUT point

180 degree=Cutting point

ECAO07 Encoder resolution of E-Cam main axle

Initial Value | Unit Setting Range Effective RS-485 Address

2500 ppr 1 ~32768 Effective after Confirmed 0807H

Setting Description: Main axle (feeding axle) encoder resolution. The resolution of main/auxiliary
motor encoder. For incremental type, then input motor resolution; for
communication type, input resolution per rotation/4. For example, for
communication type 17bit motor, then input 131072/4=32768 in this parameter.

ECAO08 Encoder resolution of E-Cam Auxiliary axle

Initial Value | Unit Setting Range Effective RS-485 Address

2500 ppr 1 ~32768 Effective after Confirmed 0808H

Setting Description: Auxiliary axle (cutter axle) encoder resolution.
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ECA09 E-Cam feeding diameter

Initial Value

Unit

Setting Range

Effective

RS-485 Address

100

0.Imm

1 ~ 10000

Effective after Confirmed

0809H

Setting Description: Main axle (feeding axle) diameter

ECA10 E-Cam cutter diameter

Initial Value

Unit

Setting Range

Effective

RS-485Address

100

0.1mm

1 ~ 10000

Effective after Confirmed

080AH

Setting Description: Auxiliary axle (cutter axle) diameter

The main axle refers to the conveyor diameter and the auxiliary axle to the cutting axle diameter.
If it is hard to measure precisely, the user can rotate motor by one cycle and acquire the main axle
diameter by dividing the moved distance of the conveyor by Pi.

ECA11 E-Cam cutting length

Initial Value

Unit

Setting Range

Effective

RS-485 Address

100

0.1mm

1 ~ 50000

Effective after Confirmed

080BH

Setting Description: The total length of a single item to be cut.Set the cutting length of the item; this
size must match the diameters of main/auxiliary axle. If the setting value is small,
then the diameters of main/auxiliary axle should not be too long to avoid AL023
resulted from incorrect cutting curve planning.

ECA12 Distance between E-Cam Sensor to cutter point

Initial Value

Unit

Setting Range

Effective

RS-485 Address

100

0.1mm

1 ~ 50000

Effective after Confirmed

080CH

Setting Description: To measure the distance from cutting material sensor to the cutting point. The

definition is the distance between the start positions of cutting material and
cutting point. If the material is put on the cutting point directly, then set to 0.

180-degreeCutting point cutting point
ECAI12 Synchronized angle = ep

Main axle feeding axle

l Cutting material
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Pn349 Full-closed loop operation direction setting

Initial Value | Unit Setting Range Effective RS-485

0 -- 0~3 Power Re-set 033CH

Setting Description: It is necessary to consider main axle feedback direction when choosing the
physical main axle. AL023 will occur when the direction is incorrect.

Setting Description

External encoder positive direction corresponding counterclockwise (CCW) rotation,

0 external encoder output phase A leading phase B

External encoder positive direction corresponding clockwise (CW) rotation, external encoder

! output phase A leading phase B

) External encoder positive direction corresponding counterclockwise (CCW) rotation,
external encoder output phase B leading phase A

3 External encoder positive direction corresponding clockwise (CW) rotation, external encoder

output phase B leading phase A

Rotary cut function description

Feeding direction

Feeding axle

Cutting axle

G2 CONTROLLER

Fig 5.3 Rotary cut diagram

Set flying shear to 2 by ECAO1 and Cn001=6 (activate flying shear function) to plan flying shear
function. The user can plan according to actual disc distribution and select virtual main axle
(automatic planning) or physical main axle (feeding axle feedback planning) by ECA02.0 (feedback
source selection) for setting. If the user chooses the physical main axle (feeding axle feedback
planning) to set, the main axle encoder feedback must be connected to CN8 slot. When E-Cam
function and feedback source selection are determined, the user can start setting the associated
parameters of master and slave as follows:
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Parameter Description Parameter Description
Pn349 Full-closed loop rqtatlon direction ECAl14 Synchronization zone time
selection
ECAO01 Set as 2 ECA15 Synchronization zone DO delay time
ECA02.0 Physical/Virtual axle selection ECAl6 Auxiliary axle screw pitch
ECA02.2 If to use return to origin ECA17 Maximum p rocee(;fl;stance of auxiliary
ECAO03 Cutting quantity selection ECA18 Main axle average proceeding speed
ECA07 Main axle encoder resolution ECA20 Maximum return speed of rotary cut
ECAO08 Auxiliary axle encoder resolution ECA21 Acceleratlon/decelceaztltlon time of rotary
ECA09 Main axle ECA22 Enable parameter change write-in
ECA1ll Cutting length ECA23 Parameter fine-tune factor
ECAI12 Distance betwegn star.t material and ECA24.0 | Rotary cut return origin return function
cutting point
ECA13 S-curve time

ECAO07 Encoder resolution of E-Cam main axle

Initial Value

Unit

Setting Range

Effective

RS-485 Address

2500

ppr

1 ~ 32768

Effective after Confirmed

0807H

Setting Description: Main axle (feeding axle) encoder resolution.

ECAO08 Encoder resolution of E-Cam Auxiliary axle

Initial Value

Unit

Setting Range

Effective

RS-485 Address

2500

ppr

1 ~32768

Effective after Confirmed

0808H

Setting Description: Auxiliary axle (cutter axle) encoder resolution.

ECA09 E-Cam feeding diameter

Initial Value

Unit

Setting Range

Effective

RS-485 Address

100

0.1mm

1 ~ 10000

Effective after Confirmed

0809H

Setting Description: Main axle (feeding axle) diameter

ECA16 E-Cam auxiliary screw pitch

Initial Value

Unit

Setting Range

Effective

RS-485 Address

100

0.1mm

0~ 50000

Effective after Confirmed

0810H

Setting Description: E-Cam auxiliary axle screw pitch

The main axle refers to the conveyor diameter and the auxiliary axle to the cutting axle diameter. If it
is hard to measure precisely, the user can rotate motor by one cycle and acquire the main axle
diameter by dividing the moved distance of the conveyor by Pi. The same method can be used to
verify the screw pitch of auxiliary axle.
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ECA11 E-Cam cutting length

Initial Value | Unit Setting Range Effective RS-485 Address

100 0.Imm 1 ~ 50000 Effective after Confirmed 080BH

Setting Description: The total length of a single item to be cut.Set the cutting length of the item; this
size must match the diameters of main/auxiliary axle. If the setting value is small,
then the diameters of main/auxiliary axle should not be too long to avoid AL023
resulted from incorrect cutting curve planning.

ECA12 Distance between E-Cam start material and the cutting point

Initial Value | Unit Setting Range Effective RS-485 Address

100 0.1lmm 1 ~ 50000 Effective after Confirmed 080CH

Setting Description: The definition is the distance between cutting material start position and cutter
start position. If the cutting material is put on the cutting point directly, then set
to 0.

Cutter start position

Cutting axle

Feeding direction

ECA12

4

cNa |
G2 CONTROLLER

‘cN2

— ]

Cutter path
ECA14 E-Cam rotary cut synchronous time
Initial Value | Unit Setting Range Effective RS-485 Address
10 ms 1 ~ 65535 Effective after Confirmed 080EH

Setting Description: Set the required time of synchronization. Please remember this parameter can
only generate correct synchronization time when ECA18 is correctly set.

ECA15 E-Cam rotary cut DO delay time

Initial Value | Unit Setting Range Effective RS-485 Address

0 200us 0~ 10000 Effective after Confirmed 080FH

Setting Description: When entering the synchronization zone, the auxiliary driver will output DO
signal. If the user wishes to avoid the cutting at speed turning point, then this
parameter can be set to delay the synchronization signal.

TECO




—————————————— Feeding speed

\/ # Time

# Time

i

:

Servo DO output level ! !
I Synchronous signal

I |

i

i
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ECA17 Maximum proceeding distance of E-Cam rotary cut auxiliary axle

Initial Value Unit Setting Range Effective RS-485 Address

10000 0.1mm 1 ~50000 Effective after Confirmed 0811H

Setting Description: Maximum axle moving distance. This parameter is the maximum movable
distance of auxiliary axle screw and will determine if the range is exceeded in
combination of other parameters.

ECA18 Average proceeding speed of E-Cam rotary cut main axle

Initial Value | Unit Setting Range Effective RS-485 Address

100 rpm 1 ~ 1000 Effective after Confirmed 0812H

Setting Description: Average moving speed of the main axle. The user must fill in the correct average
speed of the main axle so that ECA14 can have correct time.

ECA20 Maximum return speed of E-Cam rotary cut

Initial Value | Unit Setting Range Effective RS-485 Address

0 rpm 0~ 3000 Effective after Confirmed 081CH

Setting Description: Set the maximum return speed of rotary cut. The program will run internal
calculation by itself when the setting is 0.

ECAZ21 Acceleration/Deceleration time of E-Cam rotary cut

Initial Value | Unit Setting Range Effective RS-485 Address

0 ms 0 ~ 50000 Effective after Confirmed 081DH

Setting Description: Set the acceleration/deceleration time of rotary cut. The program will run internal
calculation by itself when the setting is 0.
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ECAZ22 Enable E-Cam parameter change write-in

Initial Value Unit

Setting Range

Effective

RS-485 Address

0 -

0~1

Effective after Confirmed

081EH

Setting Description: Set this parameter as 1 when changing the parameter to enable parameter change.

ECA23 E-Cam parameter fine-tune factor

Initial Value Unit

Setting Range

Effective

RS-485 Address

10000 0.01

0~ 65535

Effective after Confirmed

081FH

Setting Description: Fine-tune the cutting length to correct machine error.

ECA24.0 E-Cam rotary cut return origin return function

Initial Value | Unit Setting Range Effective RS-485 Address
0 - 0~1 Effective after Confirmed 0820H
Setting Description:
Setting Description
0 Original curve
1 Return to Origin
Pn349 Full-closed loop operation direction setting
Initial Value | Unit Setting Range Effective RS-485
0 -- 0~3 Power Re-set 033CH

Setting Description: It is necessary to consider main axle feedback direction when choosing the
physical main axle. AL023 will occur when the direction is incorrect.

Setting Description

0 External encoder positive direction corresponding counterclockwise (CCW) rotation,
external encoder output phase A leading phase B

1 External encoder positive direction corresponding clockwise (CW) rotation, external encoder
output phase A leading phase B

) External encoder positive direction corresponding counterclockwise (CCW) rotation,
external encoder output phase B leading phase A

3 External encoder positive direction corresponding clockwise (CW) rotation, external encoder
output phase B leading phase A
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5-6-16 Gantry Synchronization Function Description

Servo motor application is getting more and more popular in industrial machines. Almost all precise
movement and speed requirement are controlled by the servo motor. Many machines have to be set up
in gantry way. So two axle synchronous control of the servo motor becomes very important. The servo
motor has built-in gantry synchronization function; two axle synchronization can e achieved even if
the loads of two axles are different.

-@FS e

. f

Pn350.0 Enable gantry synchronization function

Initial Value | Unit Setting Range Effective RS-485 Address

0 -- 0~1 Power Re-set 033DH

Setting Description:

———X Setting Description
e
[l_l I |_|] 0 Close
7N 1 Activate

/\ Attention

* Gantry synchronization function and full-closed loop function cannot be activated at the
same time. These two functions will be shut down forcibly when being activated at the same
time.

Pn350.1 Gantry synchronization triggered to enable asynchronous function

Initial Value | Unit Setting Range Effective RS-485 Address

0 -- 0~1 Power Re-set 033DH

Setting Description:

b Setting Description
LI
[l_l 1|1l |_|] 0 Close
7N 1 Activate
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Pn351 Gantry synchronization controller gain value

Initial Value

Unit

Setting Range

Effective

RS-485 Address

10

rad/s

0 ~ 10000

Effective after Confirmed

033EH

Setting Description: Gantry synchronization controller gain value. The larger the value, the smaller
the synchronization error can be suppressed.

Pn352 Gantry synchronization maximum error tolerance

Initial Value

Unit

Setting Range

Effective

RS-485 Address

0

pulse

0 ~268435456

Effective after Confirmed

033FH/0340H

Setting Description: Maximum error between 2 axes tolerated by the machine

Pn348 Corresponded resolution of Full-closed loop Encoder one revolution

Initial Value

Unit

Setting Range

Effective

RS-485 Address

1250

ppr

256 ~ 1048576

Power Re-set

033AH/033BH

Setting Description: The number of pulses corresponding to the External Optical Finger when the
Motor rotates one resolution (Encoder resolution of the Fully Closed Loop CN8
connection)

Hardware connection:

® Name two sets of encoder as A and B. Connect the linear scale signal of A to CN8 of driver B
and the linear scale of B to CN8 of driver A. This can also be achieved by dividing if there is
no linear scale.

PA,PB

o
u
n
u
u
u
u e
L}
u
n
u
n

=
=

o
o
]
]
|
]
u -
[
u
n
u
n
|

® Need to make sure the position command is given to driver A & B simultaneously. For
example, short-circuit PP & PN of two machines respectively and connect to the signal

generator.
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How to use:

After the wiring is completed, give the position command without activating compensation
and observe Un-52 value; this value shows the synchronous error of both machines.

Then activate gantry synchronous compensation function, set Pn350=1 (both drivers) and
adjust Pn351 gain value by observing Un-52 value. The larger the value is, the smaller the
synchronous error is. However, an excessive value will result in machine vibration.

Pn352 can determine when the two-axle synchronous error is greater than a pulse number, the
system will jump to Alarm protection. Alarm will not pop up regardless how big this value is
when the setting is 0.

When gantry synchronization is used correctly, please adjust two-axle parameters to same
values first and activate the compensation after confirming characteristics of both axles are
identical. If the user wants a more obvious difference before and after the compensation is
activated, it is possible to adjust parameters to show significant differences between
characteristics of both axles and then activate compensation to observe differences.
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6-1 Servo Gain Adjustment Flowchart

Adjustment is a function to improve the responsiveness by adjusting the Servo Gain of the Servo
Unit. The basic Adjustment Procedure is as shown in the flowchart below. Please make the
appropriate adjustments after considering the mechanical conditions or operating conditions used.

Operate with Factory
Parameter Setting

Operation ves

Normal?

Set Cn026 (Rigidity Rating) to No Vibration
Set Cn060 (OFFLine-tuning operation command number of
revolutions setting)

Set Cn061 (OFFLine-tuning Operation Maximum Speed)
Set Cn059.0=1 (Enable OFFLine-AutoTuning)
Perform OFFLine-AutoTuning
(Refer to 6-3 Automatic Gain Adjustment (Off-line)
Instructions)

Yes »g

Operation
Normal?

Start Mechanical Vibration Suppression Function Cn063.0
Or Automatic Low Frequency Vibration Suppression Function
Pn336.0
(Refer to 6-4 Notch Filter)

(Refer to 6-5 Low Frequency Vibration Suppression Function)

Operation Yes

Normal?

Manual Gain Adjustment
(Refer to 6-6 Manual Gain Adjustment)

End
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6-2 Servo Gain Adjustment Parameter Description

This Device includes three Loops of Current Control, Speed Control and Position Control. The
block diagram is as follows:

Position Control Circuit ‘

Supervisory | |
Controller

Position
Controller

Speed Control Circuit

Speed
Controller

Current Control Circuit ‘

+

Current
Controller

=

Electric ’A A
Circuit TVYV

@

In theory, the Control Loop Bandwidth of the Inner Layer must be higher than the Outer Layer;
otherwise, the entire Control System will be unstable and cause vibrations or poor response. Therefore,
the relationships between these three Control Loop Bandwidths are as follows:

Current Control Loop Bandwidth (the innermost layer) > Speed Control Loop Bandwidth
(the middle layer) > Position Control Loop Bandwidth (the outermost layer)

Command

Position
Command Gear
Pn302~
Pn306

Pn354

Electronic

Smoothing
Pn313
Pn322
Pn323
Pn329
Pn330

Pn333

Low
Frequency
Vibration
Suppressi
on
Pn336~
Pn344

Position
Feed
Forward
Gain
Pn312

Speed Feed
Forward
Smoothing
Filter
Cn033

|

Position
Proportional Gain
Pn310
Pn311

Motor Position Feedback

+

+
>

Speed Gain
Sn211 Load
Sn212  [—Inertiaratio
Sn213 Cn025
Sn214

i

Torque
Resonance Command
Suppression|—gm.| Smoothing |—m
Function Filter
Cn034

Speed Feedback
Smoothing Filter

Cn032

T

Motor Speed Feedback

Resonance Suppression Setting
Cn063, Cn064

Notch Filter 3
Cn069, Cn070, Cn071

Notch Filter 1
Cn013, Cn014, Cn065

Notch Filter 4
Cn072, Cn073, Cn074

Notch Filter 2
Cn066, Cn067, Cn068

Notch Filter 5
Cn075, Cn076, Cn077

Current
Controller

Since this Device has adjusted the Current Control Loop Bandwidth to the best state, the User
only needs to adjust the Speed and Position Control Loop Gain; the following describes the Gain
Adjustment related parameters.
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Current Control Loop Bandwidth (the innermost layer)

Cn034 Torque Command Smoothing Filter

Initial Value | Unit Setting Range Effective RS-485 Address

0 Hz 0~ 5000 Effective after Set 0025H

Setting Description: When the system generates a sharp vibration noise, this parameter can be
adjusted to suppress the vibration noise, adding this filter will also delay the
response speed of the Servo System.

Speed Control Loop Bandwidth (middle layer)
Cn025 Load Inertia Ratio

Initial Value | Unit Setting Range Effective RS-485

10 0.1 0~2000 Effective after Set 001CH

Setting Description:

_ _ Convert to the Load Inertia of the Motor Shaft (J;)
Load Inertia Ratio = - X 100%
Servo Motor Rotor Inertia(Jy)

Cn032 Speed Feedback Smoothing Filter

Initial Value | Unit Setting Range Effective RS-485 Address
500 Hz 0~2500 Effective after Set 0023H

Setting Description: When the system generates a sharp vibration noise, this parameter can be
adjusted to suppress the vibration noise, adding this filter will also delay the
response speed of the Servo System.

Sn211 Speed Loop Gain 1

Initial Value | Unit Setting Range Effective RS-485 Address

40 Hz 2 ~1500 Power Re-set 033CH

Setting Description: The Speed Loop Gain directly determines the Response Bandwidth of the Speed
Control Loop. Under the premise of the mechanical system does not generate
vibration or noise, increasing the Speed Loop Gain value will speed up the Speed
Response. If Cn025 (Load Inertia Ratio) is set correctly, the Speed Loop
Bandwidth equals the Speed Loop Gain.
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Sn212 Speed Loop Integration Time Constant 1

Initial Value

Unit Setting Range Effective RS-485 Address

2000

0.01ms 40 ~ 50000 Power Re-set 020CH

Setting Description: Adding integration components to the Speed Control Loop can effectively

eliminate the speed steady-state error and quickly respond to subtle speed
changes. In general, under the premise that the mechanical system does not
generate vibration or noise, the speed loop integration time constant is reduced to
increase the system rigidity. Please use the following formula to calculate Speed
Loop Integration Time Constant:

1

Speed Loop Integration Time Constant > 5 X
P p grat ! 2w X Speed Loop Gain

Sn213 Speed Loop Gain 2

Initial Value

Unit Setting Range Effective RS-485 Address

40

Hz 2 ~ 1500 Power Re-set 020DH

Setting Description: Please refer to Sn211 Description

Sn214 Speed Loop Gain 2

Initial Value

Unit Setting Range Effective RS-485 Address

2000

0.01ms 40 ~ 50000 Power Re-set 020EH

Setting Description: Please refer to Sn212 Description

Position Control Loop Bandwidth (outermost layer)
Pn310 Position Loop Gain 1

Initial Value

Unit Setting Range Effective RS-485 Address

40

rad/s 1 ~2000 Effective after Set 0310H

Setting Description: Under the premise that the mechanical system does not generate vibration or

noise, increasing the Position Loop Gain value will speed up the Speed
Response, shorten the Position Time. In general, the Position Loop Bandwidth
cannot be higher than the Speed Loop Bandwidth. The recommended formula is
as follows:

Speed Loop Gain
5

Position Loop Gain < 2m X
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Pn311 Position Loop Gain 2

Initial Value | Unit Setting Range Effective RS-485 Address

40 rad/s 1~2000 Effective after Set 0311H

Setting Description: Please refer to Pn310 Description for the Setting Method

Pn312 Position Loop Feed Forward Gain

Initial Value | Unit Setting Range Effective RS-485 Address

0 % 0~100 Effective after Set 0312H

Setting Description: It can reduce the tracking errors of the position control and speed up the reaction.
If the feed forward gain is too large, it may cause a speed overshoot and the
output contact INP (positioning completion signal) to repeatedly turn on and off.

Cn033 Speed Forward Feed Smoothing Filter

Initial Value | Unit Setting Range Effective RS-485 Address

500 Hz 0~ 1000 Effective after Set 0024H

Setting Description: Smooth the Speed Feed Forward Command.
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| Torque Command Smoothing Filter |

When the system generates sharp vibration noise, Cn034 (Torque Command Smoothing Filter)
can be adjusted to suppress the vibration noise, adding this filter will delay the Servo System
Response Speed at the same time.

\ Speed Loop Gain \

The Speed Loop Gain directly determines the Response Bandwidth of the Speed Control Loop.
Under the premise that the mechanical system does not generate vibration or noise, increasing the
Speed Loop Gain value will speed up the Speed Response. If Cn025 (Load Inertia Ratio) is set
correctly, the Speed Loop Bandwidth equals to Sn211 (Speed Loop Gain 1) or Sn213 (Speed Loop
Gain 2).

X Load inertia ratio (Ratio between the moment of inertia of the motor and the one of load) is the
basic parameter when running gain adjustment; therefore, it must be set correctly as much as possible.

| Speed Loop Integration Time Constant |

Adding integration components to the speed control loop can effectively eliminate the speed
steady-state error and quickly respond to subtle speed changes. In general, under the premise that the
mechanical system does not generate vibration or noise, the speed loop integration time constant is
reduced to increase the system rigidity. If the Load Inertia Ratio is large or there is a resonance factor
in the mechanical system, the Speed Loop Integration Time Constant must be confirmed to be large
enough; otherwise, the mechanical system generates resonance easily. Please use the following
formula to calculate Speed Loop Integration Time Constant:

1
2m X Sn211(Speed Loop Gain 1)

Sn212(Speed Loop Integration Time Constant 1) = 5 X

Speed Controller

Speed +
Command K"[HTLsJ I

i

Ky : Speed Loop Gain (Hz)
T;: Speed Loop Integration Time Constant (sec)

Speed Feedback
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Setting Example:

If Cn025 (Load Inertia Ratio) is set correctly, and expect the Speed Loop Bandwidth reaches
100Hz, then set

Sn211(Speed Loop Gain 1) = 100(Hz)

1
. . S o
Sn212(Speed Loop Integration Time Constant 1) > 5 X 7 X 100 8ms
= 800 (X 0.01ms)

| Position Loop Gain |

Position loop gain directly determines the response speed of position loop. As long as the
mechanical system does not generate vibration or noise, the addition of position loop gain value can
expedite response speed and shorten positioning time.

Speed Loop Gain
5

Position Loop Gain < 21 X

| Position Loop Feed Forward Gain |

The use of the Position Loop Feed Forward Gain can speed up the response speed; if the feed
forward gain is too large, it may cause speed overshoot and the Output Contact INP (Positioning
Completion Signal) turns on and off repeatedly. Therefore, the speed waveform and Output Contact
INP (Positioning Completion Signal) must be observed during adjusting and slowly increase the Feed
Forward Gain Value. When the Position Loop Gain is too large, the effect of the Feed Forward
Function is not obvious.

Position Controller

Differential | g Kpff | Filter

Position Pulse +
Command + i +

K, : Position Loop Gain (Hz)
K, Position Loop Feed Forward Gain (%)

Encoder Pulse Feedback
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\ Gain Adjustment Shortcut Parameter \

The Device provides Gain Adjustment Shortcut Parameter, centralizes the Gain Adjustment
related parameters in the Shortcut Parameter to facilitate the user operations during Manual Gain

Adjustment and increase the convenience of machine tuning.

When the user enters the Shortcut Parameter to change the value of the parameter, the value will
be written into storage and be effective immediately, without having to press the Enter key again to
store. Gain Adjustment Shortcut Parameter is shown as follows:

Parameter . Default . Setting

Code Name and Function Value Unit Range
Speed Loop Gain 1

qn501 40 Hz 2 ~1500
Same as Sn211
Speed Loop Integration Time

qn502 Constant 1 100 0.01ms 40 ~ 50000
Same as Sn212
Speed Loop Gain 2

qn503 40 Hz 2 ~1500
Same as Sn213
Speed Loop Integration Time

qn504 Constant 2 100 0.01ms 40 ~ 50000
Same as Sn214
Position Loop Gain 1

qn505 40 rad/s 1 ~2000
Same as Pn310
Position Loop Gain 2

qn506 40 rad/s 1 ~2000
Same as Pn311
Position Loop Feed Forward Gain

qn507 0 % 0~ 100
Same as Pn310
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6-3 Automatic Gain Adjustment (Off-line tuning) Instructions

Automatic gain adjustment refers to the Servo Driver that can be automatically operated
(Forward and Reverse reciprocating motions) without Commands issued by the Supervisory Device
and run adjusting function in accordance with mechanical system characteristics during operations.
The following are the parameters that will be automatically adjusted:

Parameter Name and Function Initial Value Unit Setting
Code Range
Cn025 Load Inertia Ratio 10 0.1 0~ 2000
Cn034 Tprque Command Smoothing 0 Hy 0 ~ 5000

Filter
Sn211 Speed Loop Gain 1 40 Hz 2~1500
Sm212 | Speed Loop Integration Time 2000 0.01ms 40 ~ 50000
Constant 1
Pn310 Position Loop Gain 1 40 rad/s 1 ~2000
Cn013 Notch Filter First Set 0 Hz 0~ 2000
Cn066 Notch Filter Second Set 0 Hz 0~ 2000
pn33g | FirstSet Low Frequency 1000 0.1Hz 10 ~ 1000
Vibration Suppression Frequency
First Set Low Frequency
Pn340 Vibration Suppression Parameter 0 i 0~30

\ Automatic Gain Adjustment Pre-cautions |

The Automatic Gain Adjustment is a function that accompanies the Motor Operation, please pay
special attention to the following points:

(1) The Automatic Gain Adjustment will be adjusted using the set Load Inertia Ratio (Cn025) as the
standard. If the system cannot operate steadily when the adjustment is started, correct adjustments
cannot be performed. Please increase the Load Inertia Ratio (Cn025) until after the system can run
steadily, and then perform the adjustment.

(2) The Automatic Gain Adjustment will be adjusted using the set System Rigidity (Cn026) as the
standard. If vibration occurs at the beginning of the adjustment, correct adjustments cannot be
performed. Please decrease the System Rigidity (Cn026) until no vibration occurs, and then
perform the adjustment.

(3) The Automatic Gain Adjustment function performs automatic operations with vibrations, please
execute in the situation of Emergency Stop (Power OFF) that can be done at any time during
execution. In addition, since the two-way rotation is performed within the set movement range,

please confirm the movement range and directions.

6-10
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| Rigidity Table Setting |

When using Automatic Gain Adjustment Function, the Rigidity level needs to be set in
accordance with the required gain of the application situation, the rigidity setting range corresponding
to all types of application situations is shown in the table below.

Description
Setting Position Loop Gain Speed Loop Gain EEecs Loo(}:)OIrrllstfagnrtation it
Pn310 [1/s] Sn211 [Hz] Sn212 [0.01ms]
1 2 2 28000
2 3 3 19000
3 6 6 9000
4 9 9 6000
5 12 12 6000
6 15 15 6000
7 20 20 4500
8 30 30 3000
9 40 40 2000
10 50 50 1600
11 60 60 1500
12 70 70 1000
13 85 85 1000
14 100 100 800
15 120 120 800
16 140 140 600
17 160 160 600
18 180 180 500
19 200 200 500
20 225 225 400
21 250 250 400
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\ Automatic Gain Adjustment Use Limit \

The following are the limits when using Automatic Gain Adjustment:
(1) The System cannot be executed
*  When the Mechanical System can only operate in a single direction

*  When the Mechanical System's rotating range is less than 3 revolutions

(2) The System cannot be executed correctly

*  When the appropriate movement range cannot be obtained
*  When the Load Inertia Ratio changes greatly

*  When the Rigidity of the Mechanical System is too low

*  When the System uses P/PI Switching Mode

*  When the System uses two stages of Gain Switching

*  When the System uses Position Loop Feed Forward

| Confirmations before execution of Automatic Gain Adjustment |

When executing Automatic Gain Adjustment, please be sure to confirm the following points:
* The Main Power Circuit is ON

* Servo Driver is in OFF State

* System Control Mode is not Torque Control

* It is not in Motor Testing Mode (JOG Function)

* [t is not in On-line tuning Function

* No Alarm occurred

» Ifthe Speed Control is used to execute Automatic Gain Adjustment, it will automatically switch to
Position Control during adjustment, and switch back to

Speed Mode after the adjustment is completed automatically.
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’ Automatic Gain Adjustment Operating Procedure |
The following is the Operating Procedure when using Automatic Gain Adjustment. The Procedure is
described with the PC-link Automatic Gain Adjustment page.

1. Click “Tuning (T)” on the tool bar and select “automatic gain adjustment” item.
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2. On the Precautions Page, please click on "Execute" to perform Off-line tuning.
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3. Off-line tuning Page, can perform parameter setting. Completed parameter setting, click on "Parameter
Write" Followed by clicking on "Start Tuning," the Motor starts rotation to conduct adjustment. The
parameter setting method can click on "Parameter Description" part to understand. Click on "Parameter
Write," "Parameter Write Successful" will appear if successful; if Writing failed, need to confirm all
parameters are within the range.
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4. Current tuning status can be known from the light indicator during execution. The Tuning Completion
status will display a green light; current status of tuning will display a yellow light.
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5. When Tuning fails and generates an Alarm, adjustment can be performed according to the handling
guidelines. When completed tuning, you can select whether or not to Write Parameter. Lastly, click on

"Exit" to complete Off-line tuning.
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‘ Automatic Gain Adjustment Alarm and Handling Actions |

When an error occurs in the Automatic Gain Adjustment process, adjustments can be made through the

following counter-measures:

ALO003 Motor Overload

Cause

Counter-measure

The system generates large
amplitude vibrations

Increase the Load Inertia Ratio (Cn025) until the System can
operate steadily

ALO35 Tuning Failed

Cause

Counter-measure

The System generates steadily

Decrease the System Rigidity (Cn026) until the System can operate

Vibration Resonance or
Acoustic Resonance

Execute PC-Link Mechanical Characteristics Analysis Function
Observation to observe if resonance exists with the system and suppress it
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6-4 Notch Filter

When the machine rigidity is low and the machine can no longer increase the Controller Gain due
to vibration or noise caused by bearing twisting or other resonances while the vibration frequency is
higher than 100Hz, this Device provides Notch Filter to eliminate this phenomenon.

Mechanical Frequency Domain

Gain Response Diagram When Resonating
|
! Gain Mechanical Frequency
! Domain Response Diagram
L After Added Notch Filter
Resonance Frequency Frequency
Gain Notch Filter
Frequency Domain Response Diagram
Q1 Q2
Frequency

Q1>Q2>Q3
Cn014/67/70/73/76
(Notch Filter Quality Factor)

Cn065/68 /71174177
(Notch Filter Depth)

Cn013/66/69/72/75  Frequency
(Notch Filter Frequency)

There are five sets of Resonance Suppression that can be set for JSDE2; each set can set Filter Frequency,
Quality Factor and Depth. The parameter setting is as follows:

Cn013/Cn066/Cn069/Cn072/Cn075Notch Filter Frequency
(First/Second/Third/Fourth/Fifth Set)

Initial Value | Unit | Setting Range Effective RS-485 Address
0 Hz 0~ 2000 Effective after Set Each Parameter is different

Setting Description: When to eliminate the vibration or noise caused by Resonance, please input the
Frequency when vibration occurs in Cn013/066/069/072/075, setting of 0
represents that the Notch Filter is not used.

Cn014/Cn067/Cn070/Cn073/Cn076Notch Filter Quality Factor
(First/Second/Third/Fourth/Fifth Set)

Initial Value | Unit | Setting Range Effective RS-485 Address
7 -- 1~100 Effective after Set Each Parameter is different

Setting Description: Used to adjust the frequency range to be suppressed, the smaller value of
Cn014/067/070/73/076, the wider the frequency range of suppression, the User
can adjust according to the actual situation.
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Cn065/Cn068/Cn071/Cn074/Cn077Notch Filter Depth
(First/Second/Third/Fourth/Fifth Set)

Initial Value | Unit | Setting Range Effective RS-485 Address

0 - 0~ 1000 Effective after Set Each Parameter is different

Setting Description: Used to adjust the frequency depth to be suppressed, the smaller the value of the

Cn065/068/071/074/077, the deeper the frequency depth of suppression, the User
can adjust according to the actual situation.

A Attention

When Notch Filter (Cn013, Cn066, Cn069, Cn072 & Cn075) is set to zero, Notch Filter is not
used.

Only change Notch Filter (Cn013, Cn066, Cn069, Cn072 & Cn075) when the motor is stopped.
Vibration may be generated when the change is made while the motor is under operation.

DO NOT set Notch Filter (Cn013, Cn066, Cn069, Cn072 & Cn075) close to speed circuit
response frequency. Please set a frequency which is at least 4 times of speed circuit gain
(Sn211) (Under the condition when the setting of Cn025 (load inertia ratio) is correct). Incorrect
setting may result in vibration which leads machine damage.

DO NOT touch the servo motor or machine when automatic mechanical resonance suppression
is under operation; fail to follow this instruction could lead to personnel injury.

There are several methods used for this Device Resonance Suppression:

(1) Use panel keys to run automatic mechanical resonance suppression enablement selection

parameter to look for suppression frequency

Set Cn064 (mechanical vibration detection level) according to requirement (recommend setting
larger than 50)

When system suppression occurs, set Cn063.0 (automatic mechanical suppression enablement
selection)=1~5 to enable automatic detection of mechanical vibration frequency.

When finding the resonance point, it will be stored in the driver and return Cn063.0 to 0
automatically (Disable Automatic Detection of Mechanical Vibration Frequency ); if the
resonance point cannot be found, Cn063.0 (Disable Automatic Detection of Mechanical
Vibration Frequency) will return to 0 automatically after searching for resonance frequency for a
period of time.
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(2) Use PC-Link to run automatic mechanical resonance suppression enablement selection parameter
to look for suppression frequency

1. Click “Tuning (T)” on the tool bar and select “Online Notch (N)”

e TecoServo(G2S) V1 09R - [#7 T3]

BRF BRO £8P BZM (BED) SEEE0) HBEV) 2EH)

DEWE SR "NDEN Jus=. & ?
EnREEEA)..
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[ Online Notch(N)... ]
Online &3 #1&(D)...
TREXE)..

2. Set Cn063.0 (automatic mechanical suppression enabling selection)=1~5 and select “write in” key
to enable automatic detection of mechanical vibration frequency.

3. When finding the resonance point, it will be displayed in Notch Filter setting value column
(Cn013, Cn066, Cn069, Cn072 & Cn075) and automatically return Cn063 (Disable Automatic
Detection of Mechanical Vibration Frequency) to 0.

4. If'the resonance point cannot be found, Cn063 (Disable Automatic Detection of Mechanical
Vibration Frequency) will return to 0 automatically after finding the resonance frequency for a
period of time.
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Cn063.0 Automatic Mechanical Vibration Suppression Enabling Selection

Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~5 Effective after Set 0042H
Setting Description:
Setting Description

0 Disable Automatic Detection of Mechanical Vibration Frequency
1 Enable Automatic Detection of First Set Mechanical Vibration Frequency
2 Enable Automatic Detection of Second Set Mechanical Vibration Frequency
3 Enable Automatic Detection of Third Set Mechanical Vibration Frequency
4 Enable Automatic Detection of Fourth Set Mechanical Vibration Frequency
5 Enable Automatic Detection of Firth Set Mechanical Vibration Frequency

Cn064 Mechanical Vibration Detection Level

Initial Value | Unit Setting Range Effective RS-485 Address
50 -- 1 ~ 1000 Effective after Set 0043H

Setting Description: The automatic detection level when executing Automatic Mechanical Vibration
Suppression (Cn063=1), the lower the value is, the more likely the noise is
determined incorrectly, the recommended setting is 50 or higher.

(3) Use PC-Link to search for resonance frequency and further set Notch Filter

In addition to Automatic Search, the PC-Link Mechanical Characteristic Analysis can also be
used to analyze the Resonance Frequency, and manually set Cn013 (First Set Notch Filter Frequency)
the frequency when vibration occurs, then in coordination with Cn014 (First Set Notch Filter Quality
Factor) to adjust the Frequency Range to be suppressed. The smaller the Cn014 value is, the wider the
frequency range of suppression, followed in coordination with Cn065 (First Set Notch Filter Depth) to
adjust the Depth Range to be suppressed, the User can adjust according to actual conditions. If there
are multi-point resonances on the platform, please adjust the second to the fifth point Resonance
Suppression Parameters of Cn066~Cn077 in accordance with the setting method of the First Set.

X Attention! When Cn013, Cn066, Cn069, Cn072, Cn075 is set to zero, indicating the Notch Filter
is not used.
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1. On Tool Bar, click "Parameter(P)", and select "Mechanical Characteristics Analysis" option

b1 Fmif - Teco Servo 1.0
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2. Inthe Mechanical Characteristic Analysis screen, Loading Torque can be selected, and the setting
range is 1%~100%. The User can search in different Torque to increase the accuracy of search; the
Loading Torque is based on not damaging the Machine as the standard, to estimate with different
Loading Torques, and the Loading Torque too low may not enable the Machine to excite
resonance, the variation in the Motor Current Feedback Signal Change is not large enough,
causing the software unable to calculate the accurate vibration frequency correctly. The error
setting of Resonance Frequency will cause the noise of the Machine to become more severe. It is
recommended that the User can search for more than four times for each different Loading Torque,
to increase the accuracy and judgment of the Frequency search.
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3. After completing the setting of the Loading Torque, press "Start" and the Driver will issue a high
frequency signal to the Motor to capture the Mechanical Characteristics.

The following Figure is an example to explain: In the Curve Diagram, it can be found that there is
a low frequency Resonance Point around 34 Hz and there seems to be another Resonance Point at
459 Hz. The found Resonance Frequency can be input to the corresponding setting value
according to the frequency:
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*  34Hz: belongs to low frequency suppression frequency range (1~100Hz); set the value to the
first set of low frequency suppression frequency Pn339 in servo driver.

*  459Hz: belongs to resonance suppression range (above 100Hz); set the value to the first set of
Notch Filter frequency Cn013 in servo driver.
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4. When resonance occurs in the system, users can key in “Notch Filter setting” on the interface. A
window will pop up this time; Notch Filter can set at Cn013 for system resonance frequency
judgement. If there’s another resonance frequency, it can be set at Cn066. After the setting is
confirmed, users can key in “Write-in” to write in the set value into the system.
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6-5 Low Frequency Vibration Suppression Function

Machine Tools Equipment are low-flexibility or rigid, which can easily cause the front end Low-
frequency Vibration of the workpiece when the Motor in rapid acceleration / deceleration. This Device
provides low-frequency vibration suppression function to eliminate this phenomenon, and the low-
frequency vibration suppression is mainly used to perform vibration suppression on the vibration
frequency below 100 Hz.

Pn339 / Pn341 / Pn343Low Frequency Suppression Frequency (First/Second/Third
Set)

Initial Value | Unit Setting Range Effective RS-485 Address
1000 (1){; 10 ~ 1000 Effective after Set 0330H

Setting Description: Used to eliminate the Low Frequency Vibration generated by insufficient
mechanism rigidity. When Pn340, Pn342, Pn344 are set to zero, this indicates the
Low Frequency Suppression is not used.

Pn340 / Pn342 / Pn344Low Frequency Suppression Parameter (First/Second/Third
Set)

Initial Value | Unit Setting Range Effective RS-485 Address
0 -- 0~30 Effective after Set 0331H

Setting Description: Used to adjust the frequency range to be suppressed, greater the value, wider the
frequency range of suppression is, the recommended setting is 10.

/\ Attention

» Low frequency vibration suppression can only be used under position control mode.

*  When automatic low frequency vibration suppression is executed, system response before and
after executing this function will change fiercely. To ensure the safety of operator, please execute
this function under the condition when the emergency stop can be implemented at any time.

*  When vibration does not occur in position offset of the vibration frequency is not within the
detection frequency range, the frequency will not be detected. At this time, please use the
equipment that is able to measure vibration frequency, such as a displacement meter or vibration
meter, to measure the vibration.

+ Ifthe vibration cannot be cleared by using the automatically detected vibration frequency, it
means the error may exist between the actual and the detected vibration frequencies. At this time,
please fine-tune the detected vibration frequency.
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This Driver has two methods of using Low Frequency Vibration Suppression:

(1) Use panel keys to run automatic mechanical resonance suppression enabling selection parameter to

look for suppression frequency

Set Pn337 (automatic low frequency suppression delay) to adjust the delay time of automatically
capturing suppression frequency and set Pn338 (low frequency swinging detection level) according
to equipment needs.

Set Pn336.0 (automatic mechanical suppression enabling selection)=1~3 and click the “write in”
key to enable automatic detection of low frequency vibration frequency.

. When finding the low frequency vibration frequency, it will automatically store the low frequency
vibration frequency into the driver parameter and return Pn336.0 to 0 (disable automatic detection
of low frequency vibration frequency). If low frequency vibration frequency cannot be found,
Pn336.0 automatically returns to 0 (disable automatic detection low frequency vibration frequency)
after searching for low frequency vibration frequency for a period of time.

/\ Attention

If users wish to use Automatic Low Frequency Suppression Function, the Stop Time needs
to be 1.5 Seconds + Time of Pn337.

When Pn340, Pn342, Pn344 are set to zero, this indicates the Low Frequency Suppression is
not used.

Pn336.0 Automatic Low Frequency Vibration Suppression Enablement Selection

Initial Value | Unit Setting Range Effective RS-485 Address

0 -- 0~3 Effective after Set 032DH

Setting Description:

Setting Description
Disable Automatic Detection of Low
0 ..
Frequency Vibration Frequency
1 Enable Automatic Detection of Low
Frequency Vibration Frequency 1
) Enable Automatic Detection of Low
Frequency Vibration Frequency 2
3 Enable Automatic Detection of Low
Frequency Vibration Frequency 3

Pn337 Automatic Low Frequency Vibration Suppression Delay

Initial Value | Unit Setting Range Effective RS-485 Address

100 1ms 0~ 1000 Effective after Set 032EH

Setting Description: Automatically detects the Delay Time of Low Frequency Vibration Frequency
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Pn338 Low Frequency Swinging Detection Level

Initial Value

Unit

Setting Range

Effective

RS-485 Address

50

0.1 %

1 ~ 1000

Effective after Set 032FH

Setting Description: The detection level when executing automatic low frequency vibration
suppression (Pn336=1~3), this value setting method is used to set the percentage
of the positioning completion determined value (Pn307), adjusting the low
frequency swinging detection level (Pn338) can adjust the detection sensitivity,
and the lower the setting the easier for the noise to be determined incorrectly.

(2) Use PC-Link to run automatic mechanical resonance suppression enablement selection to look for

suppression frequency

1. Click “Tuning (T)” on the tool bar and select “Online Low Frequency Suppression (D)”
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2. Set Pn336.0 (automatic mechanical suppression enablement selection)=1~3 and click the “write
in” key to enable automatic detection of low frequency vibration frequency.

3. When the low frequency vibration frequency is found, it will be displayed in low frequency
vibration frequency setting value column (Pn339, Pn341, Pn343). Low frequency suppression
parameter will also be set (Pn340, Pn342, Pn344) and return Pn336.0 to 0 automatically.
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4. 1If low frequency vibration frequency cannot be found, Pn336.0 automatically returns to O after
searching for low frequency vibration frequency for a period of time.
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6-6 Manual Gain Adjustment
Speed Control Mode Manual Gain Adjustment]

Step 1: Set the Rigidity Level and receive correct Load Inertia Ratio, can refer to 6-3 Automatic
Gain Adjustment Instructions and 6-9 Online-Auto Tuning (Inertia Only Displays) to obtain
Load Inertia Ratio.

Step 2: Ifthis Device (Speed Control) forms position control with the Supervisory Controller, set the
Position Loop Gain of the Supervisory Controller to a relatively low value.

Step 3: Manually adjust Sn211 (Speed Loop Gain 1):
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First set the Sn212 (Speed Loop Integration Time Constant 1) higher than the value after
being adjusted by automatic gain, and then increase the speed loop gain until no vibration or
noise is generated. Then, adjust the speed loop gain slightly and increase the position loop
gain of the supervisory controller until no vibration or noise is generated.

Step 4: Manually adjust Sn212 (Speed Loop Integration Time Constant 1):

Decrease the Speed Loop Integral Time Constant under the premise of no mechanical
vibration is generated and shortens the settling time.

Step 5: Finally, slowly fine tune the Speed Loop Gain, Position Loop Gain of the Supervisory
Controller and the Speed Loop Integration Time Constant to adjust the system operation to
the optimum response.

\Position Control Mode Manual Gain Adjustmenﬂ

Step 1: Set the Rigidity Level and receive correct Load Inertia Ratio, can refer to 6-3 Automatic
Gain Adjustment Instructions and 6-9 Online-Auto Tuning (Inertia Only Displays) to obtain
Load Inertia Ratio.

Step 2: Set Pn310 (Position loop gain 1) as the value lower than the one after automatic gain
adjustment.

Step 3: Increase torque command filter Cn034 under the condition no system vibration occurs.

Step 4: Increase speed loop gain Sn211 as much as possible and decrease speed integration time
constant Sn212 under the condition no system vibration occurs.

Step 5: Repeat step 3 & 4; when vibration or noise occurs, return current parameters of Sn211 &
Sn212 10%~20%.

Step 6: Manually adjust Pn310 (Position Loop Gain 1):

Then, adjust the speed loop gain slightly, and increase the position loop gain until no
vibration or noise is generated.

Step 7: Finally, slowly fine tune the Speed Loop Gain, Position Loop Gain as well as the Speed
Loop Integration Time Constant to adjust the system operations to the optimum response.
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6-7 Gain Switching Function

The Gain Switching Function of this Device can be divided into two types of Speed Loop Gain
PI/P Switching and Two-stage Gain Switching. The purposes of the function are as follows:

(1) In Speed Control, suppress the Acceleration / Deceleration overshoot.

(2) In Position Control, suppress the amplitude of oscillations caused by positioning and
shortens the settling time.

(3) Can reduce the use of the Servo Lock function that causes a harsh noise.

Speed Speed Suppress acceleration and
deceleration overshoot

Shorten Setting Time

Time

6-7-1 P1I/P Switching Mode

Before using the PI/P Switching Mode, select Cn015.0 (PI/P Mode Switching Determination
Type Selection) first, and set the switching condition of PI/P Mode in the relative parameters, the
description is as follows:

Cn015.0 PI/P Mode Switching Determination Type Selection

Initial Value | Unit Setting Range Effective RS-485 Address
4 -- 0~4 Effective after Confirmed 0010H
Setting Description:
Setting Description
0 Determine if the Torque Command is
~ greater than Cn016
HEEEE 1 Determine if the Speed Command is
[l—l il IJ greater than Cn017
— Determine if the Acceleration

N
t 2 Command is greater than Cn018

Determine if the Position Error is
greater than Cn019

4 Use Input Contact PCNT to switch
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(1) Determine the Torque Command to switch PI/P Mode

When the Torque Command is smaller than the Cn016 Switching Condition, it is PI control;
when the Torque Command is greater than the Cn016 Switching Condition, then switch to only P
Control, the schematic diagram is as follows:

Cn016 PI/P Mode Switching Condition (Torque Command)

Initial Value | Unit Setting Range Effective RS-485 Address
200 % 0~399 Effective after Confirmed 0011H
Cn016
PI/P Mode Switching Torque Command
Condition

(Torgue Command)

T L _ _

' |
' |
| | | [
| | | |

,I | |

Pl Control ! ! Pl Control ! | Control

P Control P ControlD

(2) Determine the Speed Command to switch to PI/P Mode

When the Speed Command is smaller than the Cn017 Switching Condition, it is PI control; when
the Speed Command is greater than the Cn017 Switching Condition, then switch to only P Control,
the schematic diagram is as follows:

Cn017 PI/P Mode Switching Condition (Speed Command)

Initial Value | Unit Setting Range Effective RS-485 Address
0 rpm 0 ~ 1.5*Rated Speed Effective after Confirmed 0012H
Cn017 Speed

PI/P Mode Switching

Condition
(Speed Command) \‘_———f ————— %__

PI Control'

Pl Control !

P Control p control ! Control
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(3) Determine the Acceleration Command to switch to PI/P Mode

When the Acceleration Command is less than the Cn018 switching condition, it is PI control;
when the Acceleration Command is greater than the Cn018 switching condition, then switch to P
control only, the schematic diagram is as follows:

Cn018 PI/P Mode Switching Condition (Acceleration Command)

Initial Value | Unit Setting Range Effective RS-485 Address
0 rps/s 0~ 18750 Effective after Confirmed 0013H
Cn018 Acceleration Command
PI1/P Mode Switching
Condition >t

(Acceleration Command)

\____L__i __________ I

Pl Control

I | Control
Control P ControF

—>
PI Controlp

(4) Determine the Position Error to switch to PI/P Mode

When the Position Error is less than the Cn019 switching condition, it is PI control. When the
Position Error is greater than the Cn019 switching condition, then switch to P control only, the
schematic diagram is as follows:

Cn019 PI/P Mode Switching Condition (Position Error)

Initial Value | Unit Setting Range Effective RS-485 Address
0 pulse 0 ~41943040 Effective after Confirmed 0014H/0015H
Cn019 Position Error
PI/P Mode Switching
Condition
(PositionError)—» - ——— —ff —— — —— — — — — — — — — o —— — —
T I
>l >
Pl Control ’ P Control 'PI Control

629 TECO



(5) Use Digital Input Contact PCNT to switch PI/P Mode

When the Digital Input Contact PCNT does not operate, it is PI Control, when the Digital Input
Contact PCNT operates, then switch to P Control only, the schematic diagram is as follows:

With Digital Input Digital Input Contact PCNT State

Contact PCNT Operation
To Switch PI/P Mode ON |————

OFF

>!< > <€
Pl Control P Control 'P| Control

Note) Please refer to 5-6-1 Input / Output Contact Function Planning to set the Driver
Effective Logic.

6-7-2 Two Stage Gain Switching Mode

Before using the Two Stage Gain Switching Mode, select Cn015.1 (Two Stage Gain Mode
Switching Determination Type Selection), and set the switching condition of the Two Stage Gain
Mode in the relative parameters. The difference of this mode from the PI/P Switching Mode is the
addition of the capability to set the Switching Delay Time and Switching Time, the description is as
follows:

Cn015.1 Two Stage Gain Mode Switching Determination Type Selection

Initial Value | Unit Setting Range Effective RS-485 Address
4 -- 0~4 Effective after Confirmed 0010H
Setting Description:
Setting Description
0 Determine if the Torque Command
N is greater than Cn021
NN QR [ p— Determine if the Speed Command
{I—I L el I] ! is greater than Cn022
A Determine if the Acceleration
/ T\ 2 Command is greater than Cn023
' 3 Determine if the Position Error is
greater than Cn024
4 Use Input Contact G-SEL to switch
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Switch Gain Combination

Switch Gain Position Loop Gain | Speed Loop Gain | Speed Integration Time Parameter

First Gain Pn310 Sn211

Sn212

Second Gain Pn311 Sn213

Sn214

Delay Time 1 Cn048
Switching Time 1 Cn049

Cn015.1
Condition True

First Set Gains
Pn310
Sn211
Sn212

Cn015.1

D e Gy Condition False

Switching Time 2 Cn050

First Set Gains
Pn311
Sn213
Sn214

The relationship between Delay Time and Switching Time when switching gains:

Sn213
Speed Gain 2

Speed Gain Sn211 Sn211
Speed Gain 1 Speed Gain 1

Cn015.1 Condition True

Set Conditions

— -l — |
Cn048 Cn020
Delay Time 1 i-t—9 Delay Time2 -—p
Cn049 Cn050
Switching Time 1 Switching Time2

Cn020 Two Stage Gain Mode Switching Delay Time 2

Initial Value | Unit Setting Range Effective

RS-485 Address

0 0.2ms 0~ 10000 Effective after Confirmed

0016H

Setting Description: When using the Two Stage Gain Mode, the Delay Time from the Second Stage

Gain to the First Stage Gain can be set.
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Cn048 Two Stage Gain Mode Switching Delay Time 1

Initial Value | Unit Setting Range Effective RS-485 Address
0 0.2ms 0~ 10000 Effective after Confirmed 0033H

Setting Description: When using the Two Stage Gain Mode, the Delay Time from the First Stage
Gain to the Second Stage Gain can be set.

Cn049 Two Stage Gain Mode Switching Time 1

Initial Value | Unit Setting Range Effective RS-485 Address
0 0.2ms 0~ 10000 Effective after Confirmed 0034H

Setting Description: When using Two Stage Gain Mode, the Conversion Time from the First Stage
Gain to the Second Stage Gain can be set.

Cn050 Two Stage Gain Mode Switching Time 2

Initial Value | Unit Setting Range Effective RS-485 Address
0 0.2ms 0~ 10000 Effective after Confirmed 0035H

Setting Description: When using Two Stage Gain Mode, the Conversion Time from the Second Stage
Gain to the First Stage Gain can be set.

(1) Determine Torque Command to Switch to the Two Stage Gain Mode

When the Torque Command is less than the Cn021 switching condition, use the first stage to gain
control. When the Torque Command is greater than the Cn021 switching condition, then switch to the
second stage gain control. If the Torque Command is less than the Cn021 switching condition again, it
will switch to the first stage gain control.

Cn021 Two Stage Gain Mode Switching Condition (Torque Command)

Initial Value | Unit Setting Range Effective RS-485 Address
200 % 0~399 Effective after Confirmed 0017H

(2) Determine Speed Command to Switch Two Stage Gain Mode

When the Speed Command is less than the Cn022 switching condition, use the first stage gain
control; when the Speed Command is greater than the Cn022 switching condition, then switch to the
second stage gain control. If the Speed Command is less than the Cn022 switching condition again, it
will switch to the first stage gain control.
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Cn022 Two Stage Gain Mode Switching Condition (Speed Command)

Initial Value | Unit Setting Range Effective RS-485 Address

0 rpm 0 ~ 1.5*Rated Speed Effective after Confirmed 0018H

(3) Determine Acceleration Command to Switch Two Stage Gain Mode

When the Acceleration Command is less than the Cn023 switching condition, use the first stage
gain control; when the Acceleration Command is greater than the Cn023 switching condition, then
switch to the second stage gain control. If the Acceleration Command is less than the Cn023
switching condition again, it will switch to the first stage gain control.

Cn023 Two Stage Gain Mode Switching Condition (Acceleration Command)

Initial Value | Unit Setting Range Effective RS-485

0 rps/s 0~18750 Effective after Confirmed 0019H

(4) Determine Position Error to Switch Two Stage Gain Mode

When the Position Error is less than the Cn024 switching condition, use the first stage gain
control; when the Position Error is greater than the Cn024 switching condition, then switch to the
second stage gain control. If the Position Error is less than the Cn024 switching condition again, it
will switch to the first stage gain control.

Cn024 Two Stage Gain Mode Switching Condition (Position Error)

Initial Value | Unit Setting Range Effective RS-485

0 pulse 0~41943040 Effective after Confirmed 001AH/001BH

(5) Use Digital Input Contact G-SEL to switch to the Two-stage Gain Mode

When the Digital Input Contact G-SEL does not operate, use the first stage gain control; when
the Digital Input Contact G-SEL operates, then switch to the second stage gain control. If the Digital
Input Contact G-SEL does not operate again, it will switch to the first stage gain control.
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6-8 Improved Response Characteristics
The Server provides gain switching function and position loop feed forward gains to improve
system response. Attention! These two functions must be used correctly to improve the response

characteristics, otherwise the response will deteriorate. Description as follows:

| Gain Switching Function |

The Gain Switching Function of this Device can be divided into two types of Speed Loop Gain
PI/P Switching and Two Stage Gain Switching. The purpose of this function is as follows:

(1) In Speed Control, suppress the Acceleration / Deceleration overshoot.

(2) In Position Control, suppress the amplitude of oscillations caused by positioning and shortens
the settling time.

(3) Can reduce the use of the Servo Lock function that causes a harsh noise.

Please refer to “6-7 Gain Switching Function” for detailed description.

| Position Loop Feed Forward Gain |

The use of Position Loop Feed Forward Gain can reduce the Position Control following error and
speed up the reaction speed. If the Position Loop Gain is large enough, the effect of this function is not
significant, therefore, it is suitable to be used in the system that it cannot adjust the Position Loop

Gain high enough and wants to increase the response speed.
Adjust Steps are as follows:
Step 1: Adjust Speed and Position Loop in accordance with the steps specified in”6-6 Manual
Gain Adjustment”.

Step 2: Slowly increase Pn312 (Position Loop Feed Forward Gain), and observe the Output
Contact INP (Positioning Completion Signal) at the same time to enable rapid output
and shorten the settling time. Make sure the Position Loop Feed Forward Gain is not be
too high. Excessive Feed Forward Gain can cause speed overshoot and the digital

Output Contact INP (Positioning Completion Signal) turns on and off repeatedly.
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6-9 OnLine-AutoTuning (Inertia Only Displays)

If the User does not understand the Actual Inertia Ratio, the OnLine-AutoTuning (Inertia only
Displays) function can be used. In case of supervisory controller issues Motion Control, the Driver
will perform the Inertia evaluation and generate the Inertia Ratio result to Un-45
“OnLine_AutoTuning Inertia Estimation”

Cn059.0 AutoTuning Enablement Selection

Initial Value | Unit Setting Range Effective RS-485 Address

0 -- 0~2 Effective after Set 003EH

Setting Description:

Setting Description
-~ Z 0 Disable AutoTuning
[H :_: :_: :_: :_:] 1 Enable OFFLine-AutoTuning
7N ) Enable OnLine-AutoTuning (Inertia Only
Displays)
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7-1 Parameter Group Description

B  Parameter Group

Code Description Code Description
Un-xx Status Display Parameter dn-xx Diagnostic Parameter
ALOxx | Error Alarm History Parameter | CnOxx System p aram::)taerragrglelgling CANopen
Tnlxx Torque Control Parameter Sn2xx Speed Control Parameter
Pn3xx Position Control Parameter Pndxx Point to Point Position Control Parameter
qn5xx Shortcut Parameter Hnb6xx Multifunction Contact Planning Parameter
ECAxx E-Cam parameter En7xx CiA 402 parameter
B  Control Mode
Code Description Code Description
ALL All Types of Control Pt Turret Control
Pi Position Control (Internal Position Command) S Speed Control
Pe Position Control (External Pulse Command) T Torque Control
Cob
CoC CANopen Control EC EtherCAT Control
B Parameter Effective Method
Code Description
* Must turn on power supply again, the setting value can be effective.
P Pressing the Enter Key is not required, effective immediately after the setting value is
set.
A Parameter can be effective after Servo Off
o It is necessary to set Cn029 parameter=1; function becomes effective after rebooting.
-- Press Enter Key to make the changed setting value become effective immediately.

B Cn029 (parameter reset) effect

Code

Description

° This parameter is not subject to Cn029 Factory Re-set (value does not change).

Return the value to factory default by Cn029 factory reset.
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7-2 Parameter Function List

System Parameter (CnOon)

Parameter Code Name and Function Unit RS485 Index
e | Cn001 Control Mode Selection - 0001H 2001H
* | Cn002.0 Aux11.1ary funcFlon—Dlgltahnput contact SON
function selection
* | Cn002.1 Auxiliary function—Digitalinput contact CCWL & - 0002H 2002H
’ CWL function selection
% | Cn002.3 EMC Re-set Mode Selection
-- | Cn003 Mechanical Brake Signal Output Time ms 0003H 2003H
Motor Rotation Direction Definition (from the
-- | Cn004.0 Motor Load End) - 0004H 2004H
% | Cn005 Encoder Signal Dividing Output pulse 0005H/0006H | 2005H
-- | Cn006.0 Analog monitor output MON1 (Note 1)
- - 0007H 2006H
-- | Cn006.1 Analog monitor output MON2 (Note 1)
-- | Cn007 Speed Reached Determined Value rpm 0008H 2007H
-- | Cn008.0 Brake Mode - 0009H 2008H
Y | Cn009.0 CW/CCW Dirive Prohibited Method - 000AH 2009H
-- | CnO10 CCW Direction Torque Command Limit Value % 000BH 200AH
-- | CnO11 CW Direction Torque Command Limit Value % 000CH 200BH
-- | Cn012 External Regenerative Resistor Power Setting W 000DH 200CH
-- | Cn013 First Set Notch Filter Frequency Hz 000EH 200DH
-- | Cn014 First Set Notch Filter Quality Factor - 000FH 200EH
— | cnotso Switching Determination Type Selection of PI/P
Mode
- 0010H 200FH
— |cnotsa Switching Determination Type Selection of Two
’ Stage Gain Mode
— |cnote Switching Condition of PI/P Mode (Torque 9 00111 2010H
Command)
— lcnot7 Switching Condition of PI/P Mode (Speed rpm 0012H 2011H
Command)
— | cnoig Switching Condition of PI/P Mode (Acceleration rps/s 0013H 2012H
Command)
— |cnot9 Switching Condition of PI/P Mode (Position Error pulse 00141/0015H | 2013H
Command)
-- | Cn020 Switching Delay Time 2 of Two Stage Gain Mode 0.2ms 0016H 2014H
— |cnoni Switching Condition of Two Stage Gain Mode o, 0017H 2015H
(Torque Command)
— |cno22 Switching Condition of Two Stage Gain Mode pm 0018H 2016H
(Speed Command)
— | cno23 Switching .Condltlon of Two Stage Gain Mode —~ 0019H 2017H
(Acceleration Command)
— | cno24 TWO.S.tage Gain Mode Switching Condition pulse 001AH/001BH | 2018H
(Position Error)
-- | Cn025 Load Inertia Ratio 0.1 001CH 2019H

TECO




Parameter Code Name and Function Unit RS485 Index
-- | Cn026 Rigidity Setting - 001DH 201AH
e | Cno27 f)nalog monitoring output 1 offset adjustment (Note 40mV 001EH 201BH
e | Cnoos zlA)nalog monitoring output 2 offset adjustment (Note 40mV 001FH 201CH
% | Cn029 Parameter Reset - 0020H 201DH
%e | Cn030 Serialized Model Setting - 0021H 201EH
Fan Operation Setting (only applicable to models
-- | Cn031.0 . }
equipped with fan)
Low-voltage Protection (AL001) Automatic Reset
-- | Cn031.1 Selecti
election - 0022H 201FH
* | cnozi2 Absolute Value Encoder Battery Error Alarm
Output
oe | Cn031.3 Motor Series Selection
-- | Cn032 Speed Feedback Smoothing Filter Hz 0023H 2020H
-- | Cn033 Speed Forward Feed Smoothing Filter Hz 0024H 2021H
-- | Cn034 Torque Command Smoothing Filter Hz 0025H 2022H
-- | Cn035 Panel Status Display Content Selection - 0026H 2023H
% | Cn036 RS-485 ID Setting - 0027H 2024H
% | Cn037.0 RS-485 Communication Transmission Rate
- 0028H 2025H
% | Cn037.2 RS-485 Communication Write Selection
% | Cn038 RS-485 Communication Protocol - 0029H 2026H
% | Cn039 RS-485 Communication Timeout Setting sec 002AH 2027H
% | Cn040 RS-485 Communication Response Delay Time 0.5ms 002BH 2028H
— | cnoa1 0 Absolut§ Type Egcoder Mgltlple Number of ) 002CH 2009H
Revolution Clearing Function
— | cno43 Analog monitoring output MONT1 output proportion o 002EH 202BH
(Note 1)
— | cnosa Analog monitoring output MON2 output proportion o, 002FH 202CH
(Note 1)
-- | Cn048 Switching Delay Time 1 of Two Stage Gain Mode 0.2ms 0033H 2030H
-- | Cn049 Switching Time 1 of Two Stage Gain Mode 0.2ms 0034H 2031H
-- | Cn050 Switching Time 2 of Two Stage Gain Mode 0.2ms 0035H 2032H
-- | Cn051 Low Voltage Protection Level v 0036H 2033H
-- | Cn052 Low Voltage Protection Alarm Delay Time 250ms 0037H 2034H
— | cnos3.0 Curre?nt Offset Automatic Correction (can be used ) 0038H 2035H
only in Servo Off)
-- | Cn054 Driver alarm setting (ALO01~AL016) - 0039H 2036H
-- | Cn055 Driver Warning Delay Trigger Alarm Time 10ms 003AH 2037H
— | cnose Sf:cqnd Stage CCW Direction Torque Command o, 003BH 2038H
Limit Value
— | cnos7 Second Stage CW Direction Torque Command o 003CH 2039H

Limit Value
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Parameter Code Name and Function Unit RS485 Index
— | cnoss Delay Time of SVfllt(.:h Stage 1 Torque Limit to 4ms 003DH 203AH
Stage 2 Torque Limit
-- | Cn059.0 AutoTuning Enabling Selection - 003EH 203BH
— | cnoso OFFLm.e—tumng.Operanon Command Number of rev 003FH 203CH
Revolutions Setting
-- | Cn061 OFFLine-tuning Operation Maximum Speed rpm 0040H 203DH
— | cno63.0 Automatic Mechaqlcal Vibration Suppression ) 0042H 203FH
Enablement Selection
-- | Cn064 Mechanical Vibration Detection Level - 0043H 2040H
-- | Cn065 First Set Notch Filter Depth - 0044H 2041H
-- | Cn066 Second Set Notch Filter Frequency Hz 0045H 2042H
-- | Cn067 Second Set Notch Filter Quality Factor - 0046H 2043H
-- | Cn068 Second Set Notch Filter Depth - 0047H 2044H
-- | Cn069 Third Set Notch Filter Frequency Hz 0048H 2045H
-- | Cn070 Third Set Notch Filter Quality Factor - 0049H 2046H
-- | Cn071 Third Set Notch Filter Depth - 004AH 2047H
-- | Cn072 Fourth Set Notch Filter Frequency Hz 004BH 2048H
-- | Cn073 Fourth Set Notch Filter Quality Factor - 004CH 2049H
-- | Cn074 Fourth Set Notch Filter Depth - 004DH 204AH
-- | Cn075 Fifth Set Notch Filter Frequency Hz 004EH 204BH
-- | Cn076 Fifth Set Notch Filter Quality Factor - 004FH 204CH
-- | Cn077 Fifth Set Notch Filter Depth - 0050H 204DH
-- | Cn097 Motor disconnection protection flag - 0064H --
-- | Cn098 Motor cable disconnection detection time ms 0065H --
CANopen parameter (CnODD) % Only JSDG2S model contains this function
Parameter Code Name and Function Unit RS485 Index
* | Cno78.0 2C)ANopen communication write-in selection (Note ) 0051H 204EH
* | Cno78.2 2C)ANopen communication transmission rate (Note ) 0051H 204EH
* | Cn079 CANopen ID setting (Note 2) - 0052H 204FH
* | Cnoos CANopen detect bus off and disconnection level ) 0062H 205FH
(Note 2)
* | Cn096 CANopen disconnection clearing comparison level ) 0063H 2060H
(Note 2)
Torque Control Parameter (Tnlon)
Parameter Code Name and Function Unit RS485 Index
A | Tni01.0 Torque Command Acceleration / Deceleration
Method - 0101H 2101H
A | TnlOL.1 Torque Command Selection
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Parameter Code Name and Function Unit RS485 Index

A | Tnl01.2 Speed Limit Value Switching Function

A | Tnio2 Torque Cgmmand Linear Acceleration / ms 0102H 2102H
Deceleration Constant

-- | Tnl103 Analog Torque Command Proportioner (Note 1) %/10V 0103H -

— | Tn104 f)nalog Torque Command Offset Adjustment (Note mv 0104H )

-- | Tnl05 Internal Speed Limit 1 rpm 0105H 2105H

-- | Tnl06 Internal Speed Limit 2 rpm 0106H -

-- | Tn107 Internal Speed Limit 3 rpm 0107H -

-- | Tn108 Torque Reached Determined Value % 0108H 2108H

-- | Tn109 Analog Speed Limit Proportioner (Note 1) rpm 0109H -
Torque Command One Time Smoothing

A | Tnll0 Acceleration / Deceleration Constant ms 010AH 210AH

-- | Tnl13 Digital Torque Command Value 0.1% 010DH -

-- | Tnl14 Forward Rotational Speed Limit Value rpm 010EH -

-- | Tnll15 Reverse Rotational Speed Limit Value rpm 010FH -

Speed Control Parameter (Sn20o0)
Parameter Code Name and Function Unit RS485 Index

-- | Sn201 Internal Speed Command 1 rpm 0201H 2201H

-- | Sn202 Internal Speed Command 2 rpm 0202H -

-- | Sn203 Internal Speed Command 3 rpm 0203H -

-- | Sn204.0 Operation of Zero Speed Determination Established - 0204H 2204H

— | sn205.0 Speed Command Acceleration / Deceleration ) 0205H 2205H
Method

— | sn206 Speed Com'manc'l One Time Smoothing Acceleration ms 0206H 2206H
/ Deceleration Time Constant

— | sm207 Speed Command Linear Acceleration / Deceleration ms 0207H 2207H
Time Constant

— | snoo0s Sjtype Spged Command Acceleration / Deceleration ms 0208H 2208H
Time Setting

-- | Sn209 S-type Speed Command Acceleration Time Setting ms 0209H 2209H

-- | Sn210 S-type Speed Command Deceleration Time Setting ms 020AH 220AH

-- | Sn211 Speed Loop Gain 1 Hz 020BH 220BH

-- | Sn212 Speed Loop Integration Time Constant 1 0.0lms 020CH 220CH

-- | Sn213 Speed Loop Gain 2 Hz 020DH 220DH

-- | Sn214 Speed Loop Integration Time Constant 2 0.01ms 020EH 220EH

-- | Sn215 Zero Speed Determined Value rpm 020FH 220FH

-- | Sn216 Analog Speed Command Proportioner (Note 1) rpm/10V 0210H -

— |sn217 zlA)nalog Speed Command Offset Adjustment (Note v 02111 i

-- | Sn218 Analog Speed Command Limit (Note 1) rpm 0212H -
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Position Control Parameter (Pn3ono)

Parameter Code Name and Function Unit RS485 Index
% | Pn301.0 Position Pulse Command pattern Selection
% | Pn301.1 Position Pulse Command Logic Selection
% | Pn301.2 Drive Prohibited Command Receiving Selection ) 0301H -
% | Pn301.3 Position Pulse Command Filter Width Selection
-- | Pn302 Electronic Gear Ratio Numerator 1 - 0302H/0303H -
-- | Pn303 Electronic Gear Ratio Numerator 2 - 0304H/0305H -
-- | Pn304 Electronic Gear Ratio Numerator 3 - 0306H/0307H -
-- | Pn305 Electronic Gear Ratio Numerator 4 - 0308H/0309H -
% | Pn306 Electronic Gear Ratio Denominator - 030AH/030BH -
-- | Pn307 Positioning Completion Determined Value pulse | 030CH/030DH | 2307H
-- | Pn308 Positive Maximum Position Error Determined Value | 0.001rev 030EH 2308H
-- | Pn309 Negative Maximum Position Error Determined Value | 0.001rev 030FH 230AH
-- | Pn310 Position Loop Gain 1 rad/s 0310H 230BH
-- | Pn311 Position Loop Gain 2 rad/s 0311H 230CH
-- | Pn312 Position Loop Feed Forward Gain % 0312H 230DH
Internal / External Position Command One time
% | Pn313 Smoothing Acceleration / Deceleration Time ms 0313H 230EH
Constant
* | Pn314.0 iﬁgﬁi Cg?lnén;g;ld Direction Definition (from the ) 0314H i
-- | Pn315.0 Pulse Error Clearing Mode - 0315H -
% | Pn316.0 Internal Position Command Mode
x [mer | i reiion Conmand hid (HOLD)
- 0316H 2310H
% | Pn3l16.2 Encoder Signal Dividing Output Phase Sequence
* | Pn3163 Eﬁiﬁg iiingnal Dividing Output Frequency
— Ipm3170 After gctivated Return tg Qrigin, the Orig'in Sear(':h
Direction and Select Origin Reference Point Setting
— lpm3171 After Found Origin Referepce Poi'nF, the Moving
Method of Search Mechanical Origin Setting - 0317H -
-- | Pn317.2 Return to Origin Activation Mode Setting
-- | Pn317.3 Stop Mode after Found Mechanical Origin Setting
-- | Pn318 Return to Origin First Stage High Speed rpm 0318H -
-- | Pn319 Return to Origin Second Stage Low Speed rpm 0319H -
-- | Pn320 Return to Origin Offset Number of Revolutions rev 031AH -
-- | Pn321 Return to Origin Offset Number of Pulses pulse | 031BH/031CH -
<[ bon Commmd Sorecsenion | ogng | oson |-
~ pmn3 Internal Position Command S-type Acceleration / 0 4ms 031EH i

Deceleration Constant (TACC)

7-7

TECO




Parameter Code Name and Function Unit RS485 Index
-- | Pn324 CNC Tool Magazine Quantity Setting - 031FH -
-- | Pn325 CNC Tool Tray Return to Zero Position pulse 0320H/0321H -
-- | Pn326 CNC Tool Tray Reduction Ratio - 0322H -
-- | Pn327 Tool Change Rotational Speed 1 rpm 0323H -
-- | Pn329 Pulse Command Smoothing Filter 2ms 0325H 231DH
-- | Pn330 Pulse Command Moving Filter 0.4ms 0326H 231EH
-- | Pn331 Turret Magazine Backlash Compensation Parameters pulse 0327H/0328H -
Internal/External Position Command Acceleration /
= | Pn3320 Deceleration Method ) 0329H i
Internal Position Command S-type Deceleration
-- | Pn333 Constant (TDEC) 0.4ms 032AH -
-- | Pn334 PTRG Trigger Delay Time Parameter 4ms 032BH -
-- Pn335 Tool Change Rotational Speed 2 rpm 032CH -
_ Pn336.0 Automatic Low Frf;quency Vibration Suppression ) 032DH 2304H
Enablement Selection
-- Pn337 Automatic Low Frequency Vibration Suppression Ims 032EH 2325H
-- | Pn338 Low Frequency Swinging Detection Level 0.1% 032FH 2326H
_ Pn339 First Set Low Frequency Vibration Suppression 0 1Hz 0330H 2327H
Frequency
_ Pn340 First Set Low Frequency Vibration Suppression ) 0331H 2328H
Parameter
— | pn3a1 Second Set Low Frequency Vibration Suppression 0.1Hz 0332H 2329H
Frequency
~— | pm3a Second Set Low Frequency Vibration Suppression ) 0333H 230AH
Parameter
— | pp3as Third Set Low Frequency Vibration Suppression 0.1Hz 0334H 239BH
Frequency
— | pp3aa Third Set Low Frequency Vibration Suppression ) 0335H 239CH
Parameter
% | Pn346.0 Full-closed loop function activation
- 0337H 232EH
% | Pn346.2 Full-closed loop function dividing selection
-- | Pn347 Maximum of full-closed loop error pulse 0338H/0339H | 232FH
% | Pn348 Full-closed loop encoder resolution ppr 033AH/033BH | 2330H
% | Pn349 Full-closed loop direction - 033CH 2331H
% | Pn350.0 Enable gantry synchronization function - 033DH -
* | Pn3s50.1 Gantry synchromzagon D triggered to enable ) 033DH i
asynchronous function
Pn351 Gantry synchronization controller gain value rad/s 033EH -
Pn352 Gantry synchronization maximum error tolerance pulse 033FH/0340H -
% |Pn354 Single Revolution Pulse Command Function pulse 0342H/0343H -
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Multi-position Stage Position Control Parameters (Pn4ono)

Parameter Code Name and Function Unit RS485 Index
-- Pn401 Internal position command 1-Number of revolutions rev 0701H -
-- Pn402 Internal Position Command 1-Number of Pulses pulse 0702H/0703H -
-- Pn403 Internal Position Command 1-Moving Speed rpm 0704H -
-- Pn404 Internal position command 2-Number of revolutions rev 0705H -
-- Pn405 Internal position command 2-Number of pulses pulse 0706H/0707H -
-- Pn406 Internal Position Command 2-Moving Speed rpm 0708H -
-- Pn407 Internal position command 3-Number of revolutions rev 0709H -
-- Pn408 Internal position command 3-Number of pulses pulse 070AH/070BH -
-- Pn409 Internal Position Command 3-Moving Speed rpm 070CH -
-- Pn410 Internal position command 4-Number of revolutions rev 070DH -
-- Pn411 Internal position command 4-Number of pulses pulse 070EH/070FH -
-- Pn412 Internal Position Command 4-Moving Speed rpm 0710H -
-- Pn413 Internal position command 5-Number of revolutions rev 0711H -
-- Pn414 Internal position command 5-Number of pulses pulse 0712H/0713H -
-- Pn415 Internal Position Command 5-Moving Speed rpm 0714H -
-- Pn416 Internal position command 6-Number of revolutions rev 0715H -
-- Pn417 Internal position command 6-Number of pulses pulse 0716H/0717H -
-- Pn418 Internal Position Command 6-Moving Speed rpm 0718H -
-- Pn419 Internal position command 7-Number of revolutions rev 0719H -
-- Pn420 Internal position command 7-Number of pulses pulse 071AH/071BH -
-- Pn421 Internal Position Command 7-Moving Speed rpm 071CH -
-- Pn422 Internal position command 8-Number of revolutions rev 071DH -
-- Pn423 Internal position command 8-Number of pulses pulse 071EH/071FH -
-- Pn424 Internal Position Command 8-Moving Speed rpm 0720H -
-- Pn425 Internal position command 9-Number of revolutions rev 0721H -
-- Pn426 Internal position command 9-Number of pulses pulse 0722H/0723H -
-- Pn427 Internal Position Command 9-Moving Speed rpm 0724H -
B P48 Internall position command 10-Number of rev 07250 i
revolutions
-- Pn429 Internal position command 10-Number of pulses pulse 0726H/0727H -
-- Pn430 Internal Position Command 10-Moving Speed rpm 0728H -
_ Pn431 ir;;tfirlr:;il (ilossition command 11-Number of rev 0729H i
-- Pn432 Internal position command 11-Number of pulses pulse 072AH/072BH -
-- Pn433 Internal Position Command 11-Moving Speed rpm 072CH -
. Pnd34 12;[21111 0[;1():ition command 12-Number of rev 072DH i
-- Pn435 Internal position command 12-Number of pulses pulse 072EH/072FH -
-- Pn436 Internal Position Command 12-Moving Speed rpm 0730H -
-- Pn437 Internal position command 13-Number of rev 0731H -
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Parameter Code Name and Function Unit RS485 Index
revolutions
-- Pn438 Internal position command 13-Number of pulses pulse 0732H/0733H -
-- Pn439 Internal Position Command 13-Moving Speed rpm 0734H -
. Pn440 irelieorlllliil (ﬁlossition command 14-Number of rev 0735H i
-- Pn441 Internal position command 14-Number of pulses pulse 0736H/0737H -
-- Pn442 Internal Position Command 14-Moving Speed rpm 0738H -
. Pna43 ir;;[;rlllliil (Elossition command 15-Number of rev 0739H i
-- Pn444 Internal position command 15-Number of pulses pulse 073AH/073BH -
-- Pn445 Internal Position Command 15-Moving Speed rpm 073CH -
_ Pn446 ixﬁil g;lossition command 16-Number of rev 073DH i
-- Pn447 Internal position command 16-Number of pulses pulse 073EH/073FH -
-- Pn448 Internal Position Command 16-Moving Speed rpm 0740H -
B Pn449 izl;[/e;rlrlllag g;ossition command 17-Number of rev 0741H i
-- Pn450 Internal position command 17-Number of pulses pulse 0742H/0743H -
-- Pn451 Internal Position Command 17-Moving Speed rpm 0744H -
B Pn4s2 ?;;Lfe;rlrllla:il cElossition command 18-Number of rev 0745H i
-- Pn453 Internal position command 18-Number of pulses pulse 0746H/0747H -
-- Pn454 Internal Position Command 18-Moving Speed rpm 0748H -
B Pn4ss ig;[/e(:)rlrllla;il (ilossition command 19-Number of rev 07491 i
-- Pn456 Internal position command 19-Number of pulses pulse 074AH/074BH -
-- Pn457 Internal Position Command 19-Moving Speed rpm 074CH -
B Pn4s8 ig;[/e;rlrll;il cElossition command 20-Number of rev 074DH i
-- Pn459 Internal position command 20-Number of pulses pulse 074EH/074FH -
-- Pn460 Internal Position Command 20-Moving Speed rpm 0750H -
B P46l gﬁ,ﬁﬁ (ilossition command 21-Number of rev 07511 i
-- Pn462 Internal position command 21-Number of pulses pulse 0752H/0753H -
-- Pn463 Internal Position Command 21-Moving Speed rpm 0754H -
_ Pna6A ir;;tfirlr:;il (ilossition command 22-Number of rev 0755H i
-- Pn465 Internal position command 22-Number of pulses pulse 0756H/0757H -
-- Pn466 Internal Position Command 22-Moving Speed rpm 0758H -
. Pn467 12;[2;1?11 0[;1()Ssition command 23-Number of rev 0759H i
-- Pn468 Internal position command 23-Number of pulses pulse 075AH/075BH -
-- Pn469 Internal Position Command 23-Moving Speed rpm 075CH -
-- Pn470 Internal position command 24-Number of rev 075DH -
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Parameter Code Name and Function Unit RS485 Index
revolutions
-- Pn471 Internal position command 24-Number of pulses pulse 075EH/075FH -
-- Pn472 Internal Position Command 24-Moving Speed rpm 0760H -
. Pna73 irelieorlrlliil ;;ossition command 25-Number of rev 0761H i
-- Pn474 Internal position command 25-Number of pulses pulse 0762H/0763H -
-- Pn475 Internal Position Command 25-Moving Speed rpm 0764H -
. Pnd76 ir;;[;rlllliilo[;ossition command 26-Number of rev 0765H i
-- Pn477 Internal position command 26-Number of pulses pulse 0766H/0767H -
-- Pn478 Internal Position Command 26-Moving Speed rpm 0768H -
_ Pn479 ?;[21’1111;1 g;ossition command 27-Number of rev 0769H i
-- Pn480 Internal position command 27-Number of pulses pulse 076AH/076BH -
-- Pn481 Internal Position Command 27-Moving Speed rpm 076CH -
B Pn4g) ig;[/e;rlrlllag g;ossition command 28-Number of rev 076DH i
-- Pn483 Internal position command 28-Number of pulses pulse 076EH/076FH -
-- Pn484 Internal Position Command 28-Moving Speed rpm 0770H -
B Pn485 ?;;Lfe;rlrllla:il cf:lossition command 29-Number of rev 07711 i
-- Pn486 Internal position command 29-Number of pulses pulse 0772H/0773H -
-- Pn487 Internal Position Command 29-Moving Speed rpm 0774H -
B Pn4s8 ig;[/e(:)rlrllla;il (ilossition command 30-Number of rev 0775H i
-- Pn489 Internal position command 30-Number of pulses pulse 0776H/0777H -
-- Pn490 Internal Position Command 30-Moving Speed rpm 0778H -
B Pn491 ig:g?;il cElossition command 31-Number of rev 07791 i
-- Pn492 Internal position command 3 1-Number of pulses pulse 077AH/077BH -
-- Pn493 Internal Position Command 31-Moving Speed rpm 077CH -
B Pn494 iggﬁ;il (ilossition command 32-Number of rev 077DH i
-- Pn495 Internal position command 32-Number of pulses pulse 077EH/077FH -
-- Pn496 Internal Position Command 32-Moving Speed rpm 0780H -
Shortcut Parameters (qnSoo)

Parameter Code Name and Function Unit RS485 Index
€ | gqn501 Speed Loop Gain 1 Hz 0401H -
L 2 qn502 Speed Loop Integration Time Constant 1 0.01ms 0402H -
€ | gn503 Speed Loop Gain 2 Hz 0403H -
2 2 qn504 Speed Loop Integration Time Constant 2 0.01lms 0404H -
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Parameter Code Name and Function Unit RS485 Index
 J qn505 Position Loop Gain 1 rad/s 0405H -
€ | qn506 Position Loop Gain 2 rad/s 0406H -

L 2 qn507 Position Loop Feed Forward Gain % 0407H -
Multifunction Contact Planning Parameters (Hn6on)

Parameter Code Name and Function Unit RS485 Index
* Hn601 DI-1 Pin Function Planning - 0501H 2601H
* Hn602 DI-2 Pin Function Planning - 0502H 2602H
* Hn603 DI-3 Pin Function Planning - 0503H 2603H
* Hn604 DI-4 Pin Function Planning - 0504H 2604H
* Hn605 DI-5 Pin Function Planning - 0505H 2605H
* Hn606 DI-6 Pin Function Planning - 0506H 2606H
* Hn607 DI-7 Pin Function Planning - 0507H 2607H
* Hn608 DI-8 Pin Function Planning - 0508H 2608H
* Hn609 DI-9 Pin Function Planning - 0509H 2609H
* Hn610 DI-10 Pin Function Planning - 050AH 260AH
* Hn611 DI-11 Pin Function Planning - 050BH 260BH
* Hn612 DI-12 Pin Function Planning - 050CH 260CH
* Hn613 DO-1 Pin Function Planning - 050DH 260DH
* Hn614 DO-2 Pin Function Planning - 050EH 260EH
* Hn615 DO-3 Pin Function Planning - 050FH 260FH
* Hn616 DO-4 Pin Function Planning - 0510H 2610H
-- Hn617 Digital Input Contact Control Method Selection - 0511H -

. Hn618 Communication Control Digital Input Contact ) 0512H i
Status
E-Cam parameter (ECADD)

Parameter Code Name and Function Unit RS485 Index
-- ECAO01 E-Cam function selection - 0801H 2701H
-- ECA02.0 E-Cam main axle feedback source

- 0802H 2702H
-- ECAO02.2 If E-Cam uses return to origin
-- ECAO03 E-Cam cutting quantity - 0803H 2703H
-- ECA04 E-Cam cutter selection - 0804H 2704H
-- ECAO05 E-Cam synchronous angle deg 0805H 2705H
-- ECA06 E-Cam initiative angle 0.01deg 0806H 2706H
-- ECA07 E-Cam main axle encoder resolution ppr 0807H 2707H
-- ECAO08 E-Cam auxiliary axle encoder resolution ppr 0808H 2708H
-- ECA09 E-Cam feeding diameter 0.1lmm 0809H 2709H
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Parameter Code Name and Function Unit RS485 Index
-- ECAI10 E-Cam cutter diameter 0.1lmm 080AH 270AH
-- ECAIll E-Cam cutting length 0.1lmm 080BH 270BH
-- ECA12 Distance between E-Cam sensor and cutting point 0.1rpm 080CH 270CH
. ECA13 Acceleration/deceleration smoothing constant of ms 080DH 270DH

E-Cam S-curve
-- ECA14 E-Cam rotary cut synchronous time ms 080EH 270EH
-- ECA15 E-Cam rotary cut DO delay time 200us 080FH 270FH
-- ECAl6 E-Cam auxiliary axle screw pitch 0.1lmm 0810H 2710H
. ECA17 lc\:lli);iurzlillrizr[;rg)c((le:ding distance of E-Cam rotary 0.1mm 0811H 2711H
_ ECAI1S rArsl\;?Irlaagflsroceeding speed of E-Cam rotary cut rpm 0812H 2712H
-- ECA19 Cumulative pulse quantity of E-Cam virtual axle mm 0813H 2713H
-- ECA20 Maximum return speed of E-Cam rotary cut rpm 081CH 2714H
B ECA2] f:l?[celeration/deceleration time of E-Cam rotary ms 081DH 27150
-- ECA22 Enable E-Cam parameter change write-in - 081EH 2716H
-- ECA23 E-Cam parameter fine-tune factor 0.01 081FH 2717H
-- ECA24.0 E-Cam rotary cut return origin return function - 0820H 2718H
CiA 402 parameter (En70o0)

Parameter Code Name and Function Unit RS485 Index
-- En701 CiA 402 position unit change (numerator) - - -
-- En702 CiA 402 position unit change (denominator) - - -
-- En703 CiA 402 speed unit change (numerator) - - -
-- En704 CiA 402 speed unit change (denominator) - - -
-- En705 CiA 402 acceleration unit change (numerator) - - -
-- En706 CiA 402 acceleration unit change (denominator) - - -
-- En707 CiA 402 stalling allowed times - - -

Monitoring Parameters (Un-00)

Parameter Code Name and Function Unit RS485 Index
-- Un-01 Actual Motor Speed rpm 0601H 2801H
-- Un-02 Actual Motor Torque % 0602H 2802H
-- Un-03 Regenerative Load Rate % 0603H 2803H
-- Un-04 Effective Load rate % 0604H 2804H
-- Un-05 Maximum Load Rate % 0605H 2805H
-- Un-06 Speed Command rpm 0606H 2806H
-- Un-07 Position Error pulse 0607H/0608H | 2807H
-- Un-09 External Analog Voltage Command Value \% 060BH 2809H
- Un-10 Main Circuit (Vdc Bus) Voltage \Y% 060CH 280AH
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Parameter Code Name and Function Unit RS485 Index
-- Un-11 External Analog Voltage Limit Value v 060DH 280BH
_ Un-12 External CCW Direction Torque Limit Command o 060EH 280CH
Value
. Un-13 External CW Direction Torque Limit Command o 060FH 280DH
Value
. Un-14 Motoy Feedback - Number of Pulses in one pulse 0610H/0611H | 280EH
Rotation
-- Un-16 Motor Feedback - Number of Rotations rev 0613H/0614H | 2810H
. Un-18 Puls§ Command - Number of pulses in one pulse 0616H/0617H | 28121
rotation
-- Un-20 Pulse Command - Number of Rotations rev 0619H/061AH | 2814H
Multi-revolution Position Information of the
- Un-24 Communication Encoder Feedback rev 061FH 2818H
Single Revolution Position Information of the
- Un-25 Communication Encoder Feedback pulse 0620H/0621H | 2819H
-- Un-27 Communication Encoder Message - 0623H 281BH
-- Un-28 Torque Command % 0624H 281CH
-- Un-29 Load Inertia Ratio 0.1 0625H 281DH
-- Un-30 Digital Output Contact Status (DO) - 0626H 281EH
-- Un-31 Digital Input Contact Status (D1) - 0627H 281FH
-- Un-43 Motor Electrical Angle Deg 0633H 282BH
B Un-44 Motor Mgdel. Number Read by the ) 0634H 289CH
Communication Encoder
-- Un-45 OnLine AutoTuning Inertia Estimation 0.1 0635H 282DH
-- Un-46 OFFLine_Tuning Status - 0636H 282EH
-- Un-47 Error Code of OFFLine Tuning - 0637H 282FH
-- Un-49 Driver Temperature degree 0639H 2831H
-- Un-50 External Encoder Number of Pulses pulse 063A/063BH | 2832H
_ Un-52 The Error of External Encoder and Motor pulse 063DH/063EH | 2834H
Encoder
-- Un-53 Current Alarm Number - 063FH 2835H
Un-54 EtherCAT PDO Packet Loss Counter (Note 3) - 0640H 2836H
-- Un-55 System Multi-revolution Position rev 0641H 2837H
-- Un-56 System Single Revolution Position pulse 06342H/0643H | 2838H
-- Un-88 ServoOn total time hour 0663H N/A
-- Un-89 PowerOn total time hour 0664H N/A
Diagnostic Parameters (dn-o0)
Parameter Code Name and Function Unit RS485 Index
-- dn-01 Current Control Mode Display - 0FO1H N/A
-- dn-02 Output Contact Signal Status - 0F02H N/A
-- dn-03 Input Contact Signal Status - 0F03H N/A
-- dn-04 CPU Software Version Display - 0F04H N/A
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Parameter Code Name and Function Unit RS485 Index
-- dn-05 Jog Mode Operation - N/A N/A
- dn-06 Reserved - N/A N/A
-- dn-07 External Voltage Offset Automatic Adjustment - 0F07H N/A
-- dn-08 Display Serialized Models - 0FO8H N/A
-- dn-09 ASIC Software Version Display - 0F09H N/A
-- dn-11 Automatic Detection of Magnetic Angle Position - OFOBH N/A

Note 1: JSDG2S-E does not have this function
Note 2: Only JSDG2S contains this function
Note 3: Only JSDG2(S)-E contains this function
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7-3 Parameter Function Detail description

7-3-1 System Parameters (Cn0oD)

Cn001 Control Mode Selection

Initial Value Unit Setting Range Effective Cn029 Reset
2 -- 0~D * °
RS-485 CANopen EtherCAT Pi Pe Pt S T
0001H 2001H 2001H 0] (0] (0] (0]
Setting Description:
Setting Description Setting Description
0 Torque Control 7 Internal Position / Speed Control Switching
1 Speed Control 8 Internal Position / Torque Control Switching
) External Position Control (External Pulse 9 CNC Tool Magazine Automatic Tool Selection
Command) Control
3 EX'[.CITI%] Position / Speed Control A Internal / External Position Switching
Switching
4 Speed / Torque Control Switching B CANopen-complete (JSDG2S function)
5 Ex‘gerngl Position / Torque Control C CANopen-simple (JSDG2S function)
Switching
6 Internal Position Control (Internal Position D EtherCAT mode (JSDG2-E/JSDG2S-E function)
Command)

Cn002.0 Contact Auxiliary Function - Digital Input Contact SON Function

Selection
Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0002H 2002H 2002H 0] (0] (0] (¢
Setting Description:
N Setting Description
0 Control Servo Activation by Digital Input Contact SON.

HIDIII

V4 AN

A\

1

Do not control Servo Activation by Digital Input Contact
SON; activate Servo immediately when the Power is ON.

Remark: Invalid under EtherCAT & CANopen Mode

Cn002.1 Contact Auxiliary Functions--Digital Input Contact CCWL and CWL

Function Selection

Initial Value

Unit

Setting Range

Effective

Cn029 Reset

0

0~1

*
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RS-485 CANopen Ether CAT Pi Pe Pt S T
0002H 2002H 2002H 0] (0] O o
Setting Description:
Setting Description

E

Control CCW and CW Drive Prohibit by Digital Input Contacts
CCWL and CWL.

Do not control CCW and CW Drive Prohibit by Digital Input
Contacts CCWL and CWL; ignore CCW and CW Drive Prohibit
Functions.

Cn002.3 EMC Return Mode Selection

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~1 * -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0002H 2002H 2002H 0] (0] (0] (0]
Setting Description:
Setting Description

After emergency stop status is cleared, the AL0O09 Display can only
be cleared with digital input contact ALRS in Servo Off State.

Note) Cannot be cleared in Servo On State.

After emergency stop status is cleared, the AL009 Display can be
automatically cleared no matter in Servo On or Servo off state.

! Attention: In Servo On state, before the alarm clears and returns
to normal operation, whether the Controller still issues command to
the Drive must be confirmed to avoid causing sudden unintended
acceleration of the Motor!

Cn003 Mechanical Brake Signal Output Time

Initial Value Unit Setting Range Effective Cn029 Reset
0 ms -2000 ~ 2000 - -
RS-485 CANopen Ether CAT Pi Pe Pt S T
0003H 2003H 2003H 0] (0] (0] o
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Setting Description: The Time Sequence Diagram is as follows

Cn003 (Mechanical

Brake Signal Output Time)

is positive
ON
Digital Input Contact SON
ON
Servo Excitation
ON
Digital Output Contact BI
. »i .
Y » ) »

Cn003 (Mechanical Brake Signal Output Time)

Cn003 ( Mechanical Brake Signal Output Time)

is negative value:

ON
Digital Input Contact SON
ON
Servo Excitation
ON
Digital Output Contact Bl

> N i N
Y Ll ) Lt

Cn003 (Mechanical Brake Signal Output Time)

Note) Before using this function, it is necessary to plan one mechanical brake signal (BI) digital output pin. Cn008.0

(brake mode) must be set as 1, 3 or 5.

Cn004.0 Motor Rotation Direction Definition (from Motor Load End)

Effective

Cn029 Reset

Initial Value

Setting Range

Unit
0~3

0

Pi Pe

Pt S T

EtherCAT

(0] (0]

RS-485

CANopen
2004H

2004H

0004H

End is as follows

Setting Description: When the Torque or Speed Command is positive, the Rotation Direction Setting from the Motor Load

) Description
Setting
Torque Control Speed Control
0 Counterclockwise Rotation Counterclockwise Rotation
[I —T= \|_/ (CCW) (CCW)
I ] . . Counterclockwise Rotation
L= 1 Clockwise Rotation (CW) (CCW)
Counterclockwise Rotation . .
2 (CCW) Clockwise Rotation (CW)
3 Clockwise Rotation (CW) Clockwise Rotation (CW)
Cn005 Encoder Signal Dividing Output
Initial Value Unit Setting Range Effective Cn029 Reset
Determined by the Encoder
2500:2500ppr
21921 5bit pulse 16 ~2097152 * --
32768:17bit, 23bit
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RS-485 CANopen Ether CAT Pi Pe Pt S T

0005H/0006H 2005H 2005H O O O (0] (0]

Setting Description: Dividing Process means the number of pulse signals generated with one revolution of Motor Encoder
that are converted into number of pulse signals preset by Cn005.
Example: The Motor Encoder is a 131072 pulse output with one revolution; to obtain a 1000 pulse
dividing output, please set Cn005=1000 directly.

Note) Dividing output is related to rotation speed at a certain level.

<Setting Limit> Attention! The Setting Range cannot exceed the Number of Pulses in One Revolution of Motor
Encoder.

Cn006.0 Analog monitoring output MON1 *JSDG2S-E does not have this function

Initial Value Unit Setting Range Effective Cn029 Reset

2 - 0~B - -

RS-485 Ether CAT Pi Pe Pt

7))
—

CANopen

0007H 2006H 2006H o O O (0] (0]

Setting Description:

Setting
0 Speed command (£10V/1.5x rated speed)
Speed feedback detection (+10V/1.5x rated speed)

Description

—_—

Torque command (£10V/3.5x rated torque)

Torque feedback (=10V/3.5x rated torque)

Pulse input command (£10V/1.5x rated speed)
Position offset (x10V/+16384 pulse)

Electrical angle (£10V /0~360 degree)

Primary circuit (Vdc Bus) voltage (£10V /0~500V)
Speed command (£10V/1.5x rated speed)

Speed feedback detection (+10V/1.5x rated speed)

Torque command (£10V/3.5x rated torque)

W P |lOo|lo|x[an|wn|p~|w

Torque feedback detection (£10V/3.5x rated torque)

Cn006.1 Analog monitoring output MON2 *JSDG2S-E does not have this function

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~B -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0007H 2006H 2006H o O (@) o

Setting Description: Please refer to Cn006.0 Description for Setting Method
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Cn007 Speed Reached Determined Value

Initial Value Unit Setting Range Effective Cn029 Reset
Rated speed*1/3 rpm 0 ~ 1.5*Rated Speed -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0008H 2007H 2007H -- -- -- o o

Setting Description: When the Forward or Reverse Speed exceeds the speed set by Cn007 (Speed Reached Determined

Value), Digital Output Contact INS activates

Cn008.0 Brake Mode
Initial Value Unit Setting Range Effective Cn029 Reset
2 -- 0~5 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0009H 2008H 2008H 0] (@) (@) (¢} o

Setting Description: The Brake Combination of Servo off, Emergency Stop (EMC), and when CCW/CW Dirive is

Prohibited.

Setting Description
Dynamic Brake Mechanical Brake
0 No No
1 No Yes
2 Yes No
3 Yes Yes
4 No (under 100rpm) No
5 No (under 100rpm) Yes

Attention! When CCW/CW generates drive prohibition, the setting of if use dynamic brake Cn009 is prior to
Cn008, i.e. if Cn008 is set as 0 or 1 (without dynamic brake) and Cn009 is set as 1 (with dynamic brake), the
dynamic brake will be implemented eventually.

Cn009.0 CW/CCW Drive Prohibited Method

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~2 * --
RS-485 CANopen Ether CAT Pi Pe Pt S T
000AH 2009H 2009H 0] (0] (0] o
Setting Description:
Setting Description
N\ 7
=R 0 Use the pre-set Torque Limit (Cn010, Cn011) to decelerate,
T b and in Zero Speed Clamping State after stopped.
7N | Use dynamic brake to decelerate. In dynamic brake state
(prior to Cn008) after stop and need to reboot to activate the
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Servo system.

Use £300% Torque Limit to decelerate, and in Zero Speed
Clamping State after stopped.
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Cn010 CCW Direction Torque Command Limit Value

Initial Value Unit Setting Range Effective Cn029 Reset
200 ~ 300 Note) % 0~300 - --
RS-485 CANopen EtherCAT Pi Pe Pt S T
000BH 200AH 200AH 0] (@) (@) (0) (0]

Setting Description: To limit the Torque Command of CCW direction with doubled Rated Torque, set Cn010=200.

Cn011 CW direction torque command limit value

Initial Value Unit Setting Range Effective Cn029 Reset
-300 ~ -200 Note) % -300~0 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
000CH 200BH 200BH 0] (@) (@) (0) (0)

Setting Description: To limit the Torque Command of CW direction with two times the Rated Torque, set Cn011=-200.

Note) Default and setting range of parameter Cn010/Cn011 vary by driver model.

200V
JSDG2(S) Matching Motor Torque command limit value
%:;Zl;‘l?f Motor Model Cn030 setting value Cn010(%) | CnO011(%)
JSMA-PSCP5AC H101oc 300 -300
JSMA-PUCP5AQO H1050 300 -300
JSMA-PSCO01AC H102oc 300 -300
10A JSMA-PUCO01AD H1060 300 -300
JSMA-PBCO01AC H107c 300 -300
JSMA-PUCO02AO H1080 240 -240
JSMA-PBC02A0 H1090 240 -240
JSMA-PSCO1AD Hillo 300 -300
JSMA-PSC02AD H1130 300 -300
JSMA-PUC02AC H1190 300 -300
JSMA-PBCO02AC H11AC 300 -300
15A JSMA-PLCO03AC H112o 300 -300
JSMA-SCO04AC H114o 240 -240
JSMA-PSC04AC H1150 300 -300
JSMA-PUCO04AC H11Do 300 -300
JSMA-PBC04AC H11Eo 300 -300
JSMA-SC04AO H1220o 300 -300
0 JSMA-PSC04AC H1260 300 -300
JSMA-PMAOSAC H1240 300 -300
JSMA-PMHO05AC H1250 300 -300
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JSDG2(S) Matching Motor

Torque command limit value

Dg:;;';‘l't‘yg Motor Model Cn030setting value | 0100%) | Cno11(%)
JSMA-PLCO8SAD H121o 300 -300
JSMA-PSCO8AD H123o 260 -260
JSMA-PUCO08AQO H12Do 260 -260
JSMA-PBCO8SAD H12Eo 260 -260

JSDG2(S) Matching Motor Torque command limit value

“g:;;'l‘l?f Motor Model Cn030 setting value | 010¢%) | Cno11(%)
JSMA-PSCO8AD H131o 300 -300
JSMA-PUCO08AQO H13Bo 300 -300
JSMA-PBCO8SAD H13Co 300 -300
JSMA-PBH09AQO H13Eo 230 =230
JSMA-PMA10AD H1320o 300 -300

30A JSMA-PMB10AO H1330o 300 =300
JSMA-PMH10AD H134c 300 -300
JSMA-PMC10AC H1350c 300 -300
JSMA-PUC10AD H13Fo 250 -250
JSMA-PLC10AC H531c 260 -260
JSMA-PBC12A0 H5320 270 =270
JSMA-PBH09AC H15Bo 260 -260
JSMA-PUC10AC H15Do 300 -300
JSMA-PLC10AC H5510 330 -330
JSMA-PBH13AC H15Co 240 240
JSMA-PMA15AC H1510 300 -300
50A3 JSMA-PMBI15A0 H1520 300 -300
JSMA-PMC15A0 H1530 300 -300
JSMA-PLC15A0 H15Eo 320 -320
JSMA-PMB20AC H1540 300 -300
JSMA-PMC20AC H1550 300 -300
JSMA-PLC20AC H5520 250 =250
JSMA-PBH13AQO H1740 300 =300
JSMA-PBH18AQO H1750 260 -260
JSMA-PBH18-18A0 H176o 240 -240
JSMA-PLC20AC H571o 320 -320
73A3 JSMA-PMB30ACO H171o 300 -300
JSMA-PMC30AC H1720 300 -300
JSMA-PMH30AC H1730 260 -260
JSMA-PIH30AC H1770 250 -250
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JSDG2(S) Matching Motor

Torque command limit value

Dg:;;';‘l't‘yg Motor Model Cn030setting value | 0100%) | Cno11(%)
JSMA-PMB40AO H1780 250 =250
JSMA-PMB45A0 H1790 250 =250

JSDG2(S) Matching Motor Torque command limit value

“é[aa;z'l‘l‘t‘f Motor Model Cn030 setting value | 010¢%) | Cno11(%)
JSMA-PBH29AO H1850 240 -240
JSMA-PHH30AD H183o 240 -240
JSMA-PMH44AnO H182o 250 -250

100A3 JSMA-PIH44A0O H1860 250 =250
JSMA-MA44AD H18Do 250 -250
JSMA-MB45An0 H1870 250 -250
JSMA-MB55AQ0O H1840 250 -250
JSMA-PHH44AD H1930 250 -250
JSMA-PBH44AD H194c 250 -250
150A3 JSMA-PMHS55A0 H192c 260 -260
JSMA-PIH55A0 H1950 250 -250
JSMA-PBH55A0 H19BO 200 -200
JSMA-PMB70AO H19Co 250 -250
JSMA-PBH55A0 H1A30 260 -260
JSMA-PMH75A0 H1Alo 260 -260
200A3 JSMA-PBH75A0 H1AS50o 200 -200
JSMA-PIH75A0 H1A60 260 -260
JSMA-PIH110AC H1A70 220 =220
JSMA-PIH75A0 H1B8o 260 -260
JSMA-PBH75A0 H1B5o 250 =250
JSMA-PBHS5A0O H19BO 200 =200
30043 JSMA-PIH110AC H1B70 250 =250
JSMA-PMH150A0 H1B2o 220 =220
JSMA-PIH150A0C H1BBO 220 =220
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400V Class

JSDG2(S) Matching Motor

Torque command limit value

Dg:;zl;‘l't‘yg Motor Model Cn030setting value | 010%) | Cno11(%)
JSMA-PUC04Bo H2015 300 300
JSMA-PBC04Bo H2020 300 300

10B JSMA-PUCO08BO H203o 220 =220
JSMA-PBC08BO H2040 220 =220
JSMA-PUCOSBG H2110 300 300
JSMA-PBCOSBo H2120 300 300

158 JSMA-PBH09BO H213o 240 =240
JSMA-PMB10BO H2140o 300 =300
JSMA-PMB10BO H221o 300 =300
JSMA-PLC10B5 H2260 330 330
JSMA-PBH13BO H222no 260 =260

258 JSMA-PMBI15B0O H2230O 300 =300
JSMA-PMB20BO H2250 240 -240
JSMA-PLC20B: H2270 300 300
JSMA-PLCI5Bo H2370 330 330
JSMA-PBH18Bo H2320 240 240
JSMA-PBH18-18B0 H2360 240 240
JSMA-PMB20Bo H2310 300 300

35B JSMA-PLC20B: H2380 320 320
JSMA-PMB30Bo H2330 220 220
JSMA-PMH30B0 H2340 240 240
JSMA-PIH30Bo H2350 240 240
JSMA-PBH29BO H244n0 240 -240
JSMA-PMB30BO H2400 300 -300
JSMA-PMH30BO H241o 260 -260

S0B JSMA-PIH30Bo H2450 250 -250
JSMA-PMH44Bo H242n0 240 -240
JSMA-PIH44Bo H2460 230 =230
JSMA-PMH44Bo H2500 260 -260
JSMA-PBH44BnoO H2520 240 -240
JSMA-PIH44Bo H257o 250 -250

75B JSMA-PMH55B0 H2510 260 260
JSMA-PBHS55BO H2530 200 =200
JSMA-PIH55BO H2580 250 -250
JSMA-PIH75Bo H2590 210 =210
JSMA-PBH44BC H2650 250 2250

1008 JSMA-PBH55BC H2660 250 2250
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JSDG2(S) Matching Motor Torque command limit value
Dg:;;';‘l't‘yg Motor Model CnO30 setting value | o10%) | Cno11(%)

JSMA-PIHS5BO H26BO 250 =250
JSMA-PMH75B0O H2610 260 -260
JSMA-PBH75B0O H2670 200 =200
JSMA-PIH75B0O H2690 260 -260
JSMA-PIH110Bo H26AD 200 =200
JSMA-PBH75BC H271o 250 250
JSMA-PMH110BC H2720 260 260
150B JSMA-PIH110Bo H278C 250 250
JSMA-PMH150Bo H273C 220 220
JSMA-PIH150BC H27A0 220 220
JSMA-PMH150BC H2810 230 =230
2008 JSMA-PIH150BO H2850 220 =220

Cn012 External regenerative resistor power setting

Initial Value Unit Setting Range Effective Cn029 Reset
Varies by model W 0 ~ 10000 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
000DH 200CH 200CH 0] (@) (@) o (¢}

Setting Description: Please set the selected external resistor power value correctly in Cn012.

Model Initial Value
10A / 15A/20A /30A 40
50A3/75A3 60
100A3/ 150A3/10B/15B/25B/35B/50B/75B 100
250A3/100B/ 150B / 200B 200
300A3 0

Cn013 Notch filter frequency (first set)

Initial Value Unit Setting Range Effective Cn029 Reset
0 Hz 0~2000 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
000EH 200DH 200DH o O (@) o -

Setting Description: Please input the Frequency when vibration occurs in Cn013 to eliminate vibrations or noises caused
by resonance, etc.
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Cn014 Notch filter quality factor (first set)

Initial Value Unit Setting Range Effective Cn029 Reset
7 - 1~100 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
000FH 200EH 200EH 0] (@) (@) (0) -

Setting Description: Used to adjust the frequency range to be suppressed, the smaller the Cn014 value is, the wider the
frequency range of suppression is, and the user can adjust according to actual conditions.

Switch of Cn015.0 PI/P mode judges type selection

Initial Value Unit Setting Range Effective Cn029 Reset
4 - 0~4 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0010H 200FH 200FH 0] (0] (0] -
Setting Description:
Setting Description
p 0 Determine if the Torque Command is greater than Cn016
7 1 Determine if the Speed Command is greater than Cn017

Determine if the Acceleration Command is greater than Cn018

Determine if the Position Error is greater than Cn019

AW

Use digital input contact PCNT to switch

Switch of Cn015.1 two stage gain mode judges type selection

Initial Value Unit Setting Range Effective Cn029 Reset
4 -- 0~4 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0010H 200FH 200FH 0] (0] (0] -
Setting Description:
Setting Description
< 0 Determine if the Torque Command is greater than Cn021
[| i ] 1 Determine if the Speed Command is greater than Cn022
LI /l—l\ l_ 2 Determine if the Acceleration Command is greater than Cn023
3 Determine if the Position Error is greater than Cn024
4 Use digital input contact G-SEL to switch

Switch condition of Cn016 PI/P mode (torque command)

Initial Value

Unit Setting Range

Effective

Cn029 Reset

200

%

0~399
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RS-485 CANopen Ether CAT Pi Pe Pt

»
-

0011H 2010H 2010H O O O (0] --

Setting Description: First set Cn015.0=0, When the Torque Command is smaller than the Cn016 Switching Condition, it is
PI control; when the Torque Command is greater than the Cn016 Switching Condition, then switch to
only P Control.

Switch condition of Cn017 PI/P mode (speed command)

Initial Value Unit Setting Range Effective Cn029 Reset
0 rpm 0 ~ 1.5*Rated Speed -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0012H 2011H 2011H o o o o -

Setting Description: First set Cn015.0=1, When the Speed Command is smaller than the Cn017 Switching Condition, it is
PI control; when the Speed Command is greater than the Cn017 Switching Condition, then switch to
only P Control.

Cn018 PI/P Mode Switching Condition (Acceleration Command)

Initial Value Unit Setting Range Effective Cn029 Reset
0 rps/s 0~ 18750 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0013H 2012H 2012H o O o (0] --

Setting Description: First set Cn015.0=2, When the Acceleration Command is smaller than the Cn018 Switching
Condition, it is PI control; when the Acceleration Command is greater than the Cn018 Switching
Condition, then switch to only P Control.

Cn019 PI/P Mode Switching Condition (Position Error)

Initial Value Unit Setting Range Effective Cn029 Reset
0 pulse 0~ 41943040 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0014H/0015H 2013H 2013H 0] (0] (0] -

Setting Description: First set Cn015.0=3, When the Position Error is smaller than the Cn019 Switching Condition, it is PI
control; when the Position Error is greater than the Cn019 Switching Condition, then switch to only P
Control.

Switch delay time 2 of Cn020 two stage gain mode

Initial Value Unit Setting Range Effective Cn029 Reset
0 0.2ms 0~ 10000 -- -
RS-485 CANopen Ether CAT Pi Pe Pt S T
0016H 2014H 2014H o O (@) -
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Setting Description: When using the Two Stage Gain Mode, the Delay Time from the Second Stage Gain to the First Stage

Gain can be set.

Switch condition of Cn021 two stage gain mode (torque command)

Initial Value Unit Setting Range Effective Cn029 Reset
200 % 0~399 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0017H 2015H 2015H (0] (0] (@) (0] --
Setting Description: Set Cn015.1=0 first, when the Torque Command is less than the Cn021 switching condition, use the

first stage gain control; when the Torque Command is greater than the Cn021 switching condition,
then switch to the second stage gain control. If the Torque Command is less than the Cn021 switching
condition again, it will switch to the first stage gain control in accordance with Cn020 Switching
Delay Time.

Switch condition of Cn022 two stage gain mode (speed command)

Initial Value Unit Setting Range Effective Cn029 Reset
0 rpm 0 ~ 1.5*Rated Speed -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0018H 2016H 2016H 0] (@) (@) o -
Setting Description: Set Cn015.1=1 first, when the Speed Command is less than the Cn022 switching condition, use the

first stage gain control; when the Speed Command is greater than the Cn022 switching condition,
then switch to the second stage gain control. If the Speed Command is less than the Cn022 switching
condition again, it will switch to the first stage gain control in accordance with Cn020 Switching
Delay Time.

Switch condition of Cn023 two stage gain mode (acceleration command)

Initial Value Unit Setting Range Effective Cn029 Reset
0 rps/s 0~ 18750 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0019H 2017H 2017H O (@) O (@) --
Setting Description: Set Cn015.1=2 first, when the Acceleration Command is less than the Cn023 switching condition, use

the first stage gain control; when the Acceleration Command is greater than the Cn023 switching
condition, then switch to the second stage gain control. If the Acceleration Command is less than the
Cn023 switching condition again, it will switch to the first stage gain control in accordance with
Cn020 Switching Delay Time.

Switch condition of Cn024 two stage gain mode (position error)

Initial Value Unit Setting Range Effective Cn029 Reset
0 pulse 0 ~41943040 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
001AH/001BH 2018H 2018H 0] (0] (0] -
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Setting Description: Set Cn015.1=3 first, when the Position Error is less than the Cn024 switching condition, use the first
stage gain control; when the Position Error is greater than the Cn024 switching condition, then switch
to the second stage gain control. If the Position Error is less than the Cn024 switching condition
again, it will switch to the first stage gain control in accordance with Cn020 Switching Delay Time.

Cn025 Load Inertia Ratio

Initial Value Unit Setting Range Effective Cn029 Reset
10 0.1 0~2000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
001CH 2019H 2019H o (@) (@) -
Setting Description:
) ) Convert to the Load Inertia of the Motor Shaft (J;)
Load Inertia Ratio = , x 100%
Servo Motor Rotor Inertia(Jy)
Cn026 Rigidity Setting
Initial Value Unit Setting Range Effective Cn029 Reset
9 -- 1~21 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
001DH 201AH 201AH 0] (@) (@) (¢}
Setting Description:
Description
Speed Loop
Position Speed Loop Sipeed] Lpop . Position Loop Speed Loop Integration
. . . Integration Setting . . .
Setting | Loop Gain Gain Time Constant Gain Gain Time Constant
Pn310 [1/s] | Sn211 [Hz] Pn310 [1/s] Sn211 [Hz] Sn212
Sn212 [0.01ms]
[0.01ms]
1 2 2 28000 12 70 70 1000
2 3 3 19000 13 85 85 1000
3 6 6 9000 14 100 100 800
4 9 9 6000 15 120 120 800
5 12 12 6000 16 140 140 600
6 15 15 6000 17 160 160 600
7 20 20 4500 18 180 180 500
8 30 30 3000 19 200 200 500
9 40 40 2000 20 225 225 400
10 50 50 1600 21 250 250 400
11 60 60 1500 - - - -

Cn027 Analog monitoring output 1 offset adjustment X¥JSDG2S-E does not have

this function

Initial Value

Unit

Setting Range

Effective

Cn029 Reset

0

40mV

-250 ~ 250

7-30

TECO




RS-485 CANopen Ether CAT Pi Pe Pt S T
001EH 201BH 201BH (0] (0] O (0]
Setting Description: Used to correct the offset when it occurs on analog monitoring output 1 voltage.
Cn028 analog monitoring output 2 offset adjustment XJSDG2S-E does not have this function
Initial Value Unit Setting Range Effective Cn029 Reset
0 40mV -250 ~ 250 -- °
RS-485 CANopen EtherCAT Pi Pe Pt S T
001FH 201CH 201CH o O O (0]
Setting Description: Used to correct the offset when it occurs on analog monitoring output 2 voltage.
Cn029 Parameter Reset
Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~1 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0020H 201DH 201DH 0] (0] (0] (0]
Setting Description:
Setting Description
0 Not Functioning
1 All Parameters returned to Factory Default Value
Cn030 Serialized Model Setting
Initial Value Unit Setting Range Effective Cn029 Reset
Factory Setting -- -- * °
RS-485 CANopen EtherCAT Pi Pe Pt S T
0021H 201EH 201EH 0] 0O 0O (0]

Setting Description: The setting value of this parameter is the same as the dn-08 display value, please refer to “1-1-3

Servo Driver and Servo Motor Matching Comparison Table"for the detailed setting method.

! Attention: Before the machine starts to operate, make sure to confirm the parameter setting value is the correct
Driver and Motor matching combination! When differing from actual combination, please reset or contact local

distributor!

Cn031.0 Fan operation setting (only applicable to models with a fan)

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~3 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0022H 201FH 201FH 0] (0] (0] (0)
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Setting Description:

Setting Description
0 Temperature Sensing Automatic Operation
1 Operates when Servo starts
2 Continuous Operation
3 Stop Operation

Cn031.1 Low voltage protection (AL001) automatic return selection

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~1 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0022H 201FH 201FH 0] (@) (@) (0) (0)

Setting Description: This parameter can set low voltage protection (AL001) return method

HH

detected; after the error is cleared, must clear AL0O1
display by digital input contact ALRS under Soff status.

Setting Description
When the SON status displays run, ALOO1 Low Voltage
0 Error Alarm is immediately displayed when a low voltage is

When the SON status displays run, BB status is immediately
displayed when a low voltage is detected; and automatically
resets to SON status and displays run after the Error is

resolved.

Cn031.2 Absolute value encoder battery error alarm output

Initial Value Unit Setting Range Effective Cn029 Reset
0: ABS Encoder
1: IN Encoder h 0~3 * -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0022H 201FH 201FH 0] (0] (0] (¢
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Setting Description:

Setting

Description

When the battery is abnormal after power is turned ON, the
panel displays ALO16 and the digital output contact outputs
ALM; the device cannot operate normally at this time.

When the battery is abnormal after power is turned ON, the
panel displays no abnormality and the digital output contact
does not output ALM and the Motor can still operate normally,
but the multi-revolution address cannot be memorized after the
power is turned OFF.

When the battery is abnormal after power is turned ON, the
panel displays AL-16 and DO abnormal contact outputs.
*Store the offset value in motor and driver side after returning
to origin. The driver uses the offset value of motor side to run
absolute position control. When the power is on, AL-50 alarm
will occur when offset values of motor and drive side vary;
offset value can be cleared through Cn041.0 =2

When the battery is abnormal after power is turned ON, the
panel displays AL-16 and DO abnormal contact outputs.
*Store the offset value in motor and driver side after returning
to origin. The driver uses the offset value of motor side to run
absolute position control; offset value can be cleared through
Cn041.0=2.

Cn031.3 Motor series selection

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 -- oe
RS-485 CANopen Ether CAT Pi Pe Pt S T
0022H 201FH 201FH 0] (0] (0] (¢}
Setting Description:
Setting Description

| I\I_I/ == 0 Select VARITRONIX identical model Motor parameter
[I_I _Ifp_ni_ ] | Select VARITRONIX Identical model Motor parameter with
7N brake
2 Reserved
Cn032 Speed feedback smoothing filter
Initial Value Unit Setting Range Effective Cn029 Reset
500 Hz 0~2500 -- -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0023H 2020H 2020H 0] (0] (@) (0] -

Setting Description: When the system generates a sharp vibration noise, this parameter can be adjusted to suppress the
vibration noise, adding this filter will also delay the response speed of the Servo System.
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Cn033 Speed Feed Forward Smoothing Filter

Initial Value Unit Setting Range Effective Cn029 Reset
500 Hz -- -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0024H 2021H 2021H (0] (0] (0] - --
Setting Description: Smooth the Speed Feed Forward Command.
Cn034 Torque command smoothing filter
Initial Value Unit Setting Range Effective Cn029 Reset
0 Hz -- -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0025H 2022H 2022H 0] 0O (0] (0]

Setting Description: When the system generates a sharp vibration noise, this parameter can be adjusted to suppress the
vibration noise, adding this filter will also delay the response speed of the Servo System.

Cn035 Panel status display content selection

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0 ~ Un parameter maximum -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0026H 2023H 2023H 0] (0] (0] (¢}
Setting Description:
Setting Description

This parameter can set panel status display content after the power is ON.

0

Display bit data and status code, please refer to "3-1 Driver Panel Operation Instructions"

1 ~ Maximum

Display Un Status Display parameter content, Please refer to "7-3-11 Monitoring
Parameters".
Example: When set Cn035=1, the panel will display actual Motor Speed (Un-01 content)
after power is turned on.

Cn036 ID Setting

Initial Value Unit Setting Range Effective Cn029 Reset
1 -- * --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0027H 2024H 2024H o O o (0] (0]

Setting Description: When using the Modbus Communication Interface, each set of Drivers needs to set different IDs in
this parameter in advance; if the IDs are set repeatedly, it will result in communication not being
operated normally.
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Cn037.0 Modbus RS-485 Communication Transmission Rate

Initial Value Unit Setting Range Effective Cn029 Reset
1 -- 0~5 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0028H 2025H 2025H @) (@) (@) o
Setting Description:
< Setting Description Setting Description
[| il O |—|] 0 4800 bps 3 38400 bps
I ) [ '—'/'—'\ 1 9600 bps 4 57600 bps
2 19200 bps 5 115200 bps
Cn037.2 RS-485 Communication Write Selection
Initial Value Unit Setting Range Effective Cn029 Reset
1 -- 0~1 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0028H 2025H 2025H 0] (@) (@) (¢}
Setting Description:
S NA— Setting Description
[I—I : : : : : : : :] 0 RS-485 Communication Write to EEPROM
7N\ 1 RS-485 Communication Write to SRAM
Cn038 Protocol
Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~8 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0029H 2026H 2026H 0] (0] (0] (¢
Setting Description:
Setting Description Setting Description
0 7,N,2 (Modbus, ASCII ) 5 8,0, 1 (Modbus, ASCII)
1 7,E, 1 (Modbus , ASCII) 6 8,N, 2 (Modbus, RTU)
2 7,0,1(Modbus, ASCII) 7 8,E, 1 (Modbus, RTU)
3 8,N, 2 (Modbus , ASCII ) 8 8,0, 1 (Modbus, RTU)
4 8,E, 1 (Modbus, ASCII) -
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Cn039 Communication Timeout Setting

Initial Value Unit Setting Range Effective Cn029 Reset
0 sec 0~20 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T
002AH 2027H 2027H 0] (0] (0] (0]

Setting Description: If the setting value is greater than 0, the Communication Timeout Function is turned on immediately
and must conduct communication within the set time, otherwise, a communication error will appear.
If the setting value is 0, then indicates this function is turned off.

Cn040 Communication response delay time

Initial Value Unit Setting Range Effective Cn029 Reset
0 0.5ms 0~255 * -
RS-485 CANopen EtherCAT Pi Pe Pt S T
002BH 2028H 2028H 0] 0O 0O o
Setting Description: Delay the communication time of Driver responding to Supervisory Control Unit.
Cn041.0 Absolute type encoder multi-revolution clearing function
Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~2 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
002CH 2029H 2029H 0] 0O 0O 0O
Setting Description:
Settin Description
« g p
[| L |_|] 0 Not Functioning
A ) I [ /l—l\ 1 Clear the Encoder Internal Status
2 Clear the Encoder Internal Status and Number of Revolutions

Cn041.2 Turret mode return to zero function

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 -- --
RS-485 Pi Pe Pt S T
002CH -- - 0] - -
Setting Description:
Setting Description
0 Not Functioning

HIZIAD

The driver execute turret return to zero function after
setting as 1; will automatically clear the setting to 0 after
completed.
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Cn043 Analog monitoring output MON1 output proportion XJSDG2S-E does not
have this function

Initial Value Unit Setting Range Effective Cn029 Reset
100 % 1 ~1000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
002EH 202BH 202BH @) (@) (@) o

Setting Description: Take 10V/1.5x rotational speed = 100% as example, if the analog monitoring output proportion is

changed to 10V/0.75x rotational speed, set the parameter as 200%

Cn044 Analog monitoring output MON2 output proportion XJSDG2S-E does not
have this function

Initial Value Unit Setting Range Effective Cn029 Reset
100 % 1 ~1000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
002FH 202CH 202CH 0] (@) (@) (¢}
Setting Description: Tlease refer to the setting description of Cn043.
Cn048 Switch delay time 1 of two stage gain mode
Initial Value Unit Setting Range Effective Cn029 Reset
0 0.2ms 0~ 10000 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0033H 2030H 2030H 0] (0] (0] o -

Setting Description: When using the Two Stage Gain Mode, the Delay Time from the first stage gain to the second stage
gain can be set.

Cn049 Switch time 1 of two stage gain mode

Initial Value Unit Setting Range Effective Cn029 Reset
0 0.2ms 0~ 10000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0034H 2031H 2031H 0] (0] (0] -

Setting Description: When using the Two Stage Gain Mode, the Conversion Time from the first stage gain to the second

stage gain can be set.
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Cn050 Switch time 2 of two Stage Gain Mode

Initial Value Unit Setting Range Effective Cn029 Reset
0 0.2ms 0~ 10000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0035H 2032H @) (@) (@) -

Setting Description: When using the Two Stage Gain Mode, the Conversion Time from the second stage gain to the first
stage gain can be set.

Cn051 Low voltage protection level

Initial Value Unit Setting Range Effective Cn029 Reset
200V: 190 Volt 200V: 170 ~ 190 _ _
400V: 380 400V: 340 ~ 380
RS-485 CANopen EtherCAT Pi Pe Pt S T
0036H 2033H 2033H 0] (@) (@) (¢} o

Setting Description: When the Driver input power supply voltage is less than Cn051, after delaying the Cn052 setting
time, trigger the Low Voltage Protection Alarm. But if the voltage is under 170V, the system will run
low voltage protection directly, regardless of Cn052 setting time.

Cn052 Low voltage protection alarm delay time

Initial Value Unit Setting Range Effective Cn029 Reset
4 250ms 0~ 100 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0037H 2034H 2034H 0] (0] (0] o (¢}

Setting Description: When the Driver input power supply voltage is less than Cn051, after delaying the Cn052 setting
time, trigger the Low Voltage Protection Alarm. But if the voltage is under 170V, the system will run
low voltage protection directly, regardless of Cn052 setting time.

Cn053.0 Current offset automatic correction (only usable under Servo Off)

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0038H 2035H 2035H 0] (0] (0] o

Setting Description: The Driver executes the Current Offset Correction after setting to 1, and clear the setting to 0
automatically after the completed correction.

4 Setting Description

I )

|] 0 Does not execute Current Offset Correction
N\ 1 Execute Current Offset Correction
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Cn054 Driver warning setting (AL001-AL016)

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0000 ~ FFFF -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0039H 2036H 2036H 0] (0] (@) (0]

Setting Description: Cn054 is a 16-bit parameter, each bit represents each Alarm separately. Setting the corresponding bit
of the Alarm to 1 is the Warning Mode. When the alarm occurs, the Driver issues a warning first, and

triggers the Alarm after continuous operation for the time set by Cn055.

Example: To set the low voltage and over speed alarms as warnings, and to trigger the alarm one
second after the warning, it is necessary to set Cn054 as 0801H, and each bit setting status is 0000

1000 0000 0001, and then set Cn055 to 100.

Cn055 Driver warning delay trigger alarm time

Initial Value Unit Setting Range Effective Cn029 Reset
0 10ms 0~300 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
003AH 2037H 2037H 0] (@) (@) (¢}
Setting Description: Same as Cn054
Cn56 Second stage CCW direction torque command limit value
Initial Value Unit Setting Range Effective Cn029 Reset
200 ~ 300 % 0~300 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
003BH 2038H 2038H 0] (0] (0] (¢}
Setting Description: Description is the same as Cn010
Cn057 Second stage CW direction torque command limit value
Initial Value Unit Setting Range Effective Cn029 Reset
-300 ~ -200 % -300~0 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
003CH 2039H 2039H 0] (0] (0] o
Setting Description: Description is the same as Cn011
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Cn058 Delay time when switching from first stage to second stage torque limit

Initial Value Unit Setting Range Effective Cn029 Reset
0 4ms 0~32767 - --
RS-485 CANopen EtherCAT Pi Pe Pt S T
003DH 203AH 203AH 0] - (@) - -

Setting Description: After the digital output contact INP delays according to the time set by Cn058, the torque limit switch
from (Cn010, Cn011) to (Cn056, Cn057) and from (Cn056, Cn057) to (Cn010, CnO11) after PTRG

operates.

Cn059.0 AutoTuning enablement selection

Initial Value Unit Setting Range Effective Cn029 Reset

0 -- 0~2 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
003EH 203BH 203BH 0] (0] (0] - -

Setting Description:
Setti D ipti
< etting escription
[| I |_|] 0 Disable AutoTuning
L l—l/l—l\ 1 Enable OFFLine-AutoTuning
2 Enable OnLine-AutoTuning (Inertia Only Displays)

Cn060 OFFLine-tuning Operation Command Number of Revolutions Setting

Initial Value Unit Setting Range Effective Cn029 Reset
3 rev 3~1024 - -
RS-485 CANopen Ether CAT Pi Pe Pt S T
003FH 203CH 203CH 0] (0] (0] -- -

Setting Description: Set to 10 represents that the Process Command of tuning command will be within 10 revolutions

Cn061 OFFLine-tuning Operation Maximum Rotational Speed

Initial Value Unit Setting Range Effective Cn029 Reset
2/3*Rated om Rated rotational speed/3 ~ _ _
Rotational Speed P rated rotational speed
RS-485 CANopen EtherCAT Pi Pe Pt S T
0040H 203DH 203DH 0] (0] (0] -- -

Setting Description: OFFLine Tuning Maximum Operation speed
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Cn063.0 Automatic mechanical suppression enablement selection

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~5 -- --
Communication position Index position Use Mode
RS-485 CANopen EtherCAT Pi Pe Pt S T
0042H 203FH 203FH (0] (0] (0] --
Setting Description:
Setting Description
0 Disable Automatic Detection of Mechanical Vibration
Frequency
1 Enable Automatic Detection of First Set Mechanical
Vibration Frequency
N\ _/
MiEEEE ) Enable Automatic Detection of Second Set Mechanical
b Vibration Frequency
7N 3 Enable Automatic Detection of Third Set Mechanical
Vibration Frequency
4 Enable Automatic Detection of Fourth Set Mechanical
Vibration Frequency
5 Enable Automatic Detection of Firth Set Mechanical
Vibration Frequency

Cn064 Mechanical vibration detection level

Initial Value Unit Setting Range Effective Cn029 Reset
50 -- 1 ~1000 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0043H 2040H 2040H 0] (0] (0] -

Setting Description: The automatic detection level when executing Automatic Mechanical Vibration Suppression

(Cn063=1), the lower the value is, the more likely the noise is determined incorrectly, the
recommended setting is 50 or higher.

Cn065 Notch filter depth (first set)

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~ 1000 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0044H 2041H 2041H 0] (0] (0] o -
Setting Description: Used to adjust the frequency depth to be suppressed, the smaller the Cn065 value is, the deeper the

frequency depth to be suppressed. Users can adjust according to actual conditions.
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Cn066 Notch filter frequency

Initial Value Unit Setting Range Effective Cn029 Reset
0 Hz 0~2000 - --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0045H 2042H 2042H 0] (@) (@) -

Setting Description: When to eliminate the vibration or noise caused by resonance, etc., please input the frequency when

vibration occurs in Cn066.

Cn067 Notch filter quality factor (second set)

Initial Value Unit Setting Range Effective Cn029 Reset
7 - 1~100 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0046H 2043H 2043H 0] (@) (@) -

Setting Description: Used to adjust the frequency range to be suppressed, smaller the Cn067 value is, wider the frequency
range of suppression, and can be adjusted according to actual conditions.

Cn068 Notch filter depth (second set)

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 1 ~1000 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0047H 2044H 2044H 0] (0] (0] o -

Setting Description: Used to adjust the frequency depth to be suppressed, the smaller the Cn068 value is, the deeper the

Cn069 Notch filter frequency (third set)

frequency depth to be suppressed, and the User can adjust according to the actual conditions.

Initial Value Unit Setting Range Effective Cn029 Reset
0 Hz -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0048H 2045H 2045H 0] (0] (0] -

Setting Description: When vibration or noise is caused by eliminating resonance, please input the frequency when
vibration occurs in Cn069.
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Cn070 Notch filter quality factor (third set)

Initial Value Unit Setting Range Effective Cn029 Reset
7 - 1~100 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0049H 2046H 2046H 0] (@) (@) (0) -

Setting Description: Used to adjust the frequency range to be suppressed, the smaller the Cn070 value is, the wider the
frequency range of suppression, and the User can adjust according to the actual conditions.

Cn071 Notch filter depth (third set)

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 1 ~1000 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
004AH 2047H 2047H 0] (@) (@) (0) -

Setting Description: Used to adjust the frequency depth to be suppressed, the smaller the Cn071 value is, the deeper the
frequency depth to be suppressed, and the User can adjust according to the actual conditions.

Cn072 Notch filter frequency (fourth set)

Initial Value Unit Setting Range Effective Cn029 Reset
0 Hz 0~2000 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
004BH 2048H 2048H 0] (0] (0] -

Setting Description: When to eliminate the vibration or noise caused by resonance, etc., please input the frequency when

Cn073 Notch filter quality factor (fourth set)

vibration occurs in Cn072.

Initial Value Unit Setting Range Effective Cn029 Reset
7 --- 1~100 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
004CH 2049H 2049H 0] (0] (0] o -

Setting Description: Used to adjust the frequency range to be suppressed, the smaller the Cn073 value is, the wider the
frequency range of suppression, and the User can adjust according to actual conditions.
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Cn074 Notch filter quality depth (fourth set)

Initial Value Unit Setting Range Effective Cn029 Reset
0 --- 0~1000 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
004DH 204AH 204AH 0] (@) (@) (0) -

Setting Description: Used to adjust the frequency depth to be suppressed, the smaller the Cn074 value is, the deeper the
frequency depth to be suppressed, and the User can adjust according to actual conditions.

Cn075 Notch filter quality frequency (fifth set)

Initial Value Unit Setting Range Effective Cn029 Reset
0 Hz 0~2000 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
004EH 204BH 204BH 0] (@) (@) (0) -

Setting Description: When to eliminate the vibration or noise caused by resonance, etc., please input the frequency when
vibration occurs in Cn075.

Cn076 Notch filter quality factor (fifth set)

Initial Value Unit Setting Range Effective Cn029 Reset
7 -- 1~100 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
004FH 204CH 204CH 0] (0] (0] o -

Setting Description: Used to adjust the frequency range to be suppressed, the smaller the Cn076 value is, the wider the

Cn077 Notch filter quality depth (fifth set)

frequency range of suppression, and the User can adjust according to the actual conditions.

Initial Value Unit Setting Range Effective Cn029 Reset
0 - - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0050H 204DH 204DH 0] (0] (0] o -

Setting Description: Used to adjust the frequency depth to be suppressed, the smaller the Cn074 value is, the deeper the
frequency depth to be suppressed, and the User can adjust according to actual conditions.
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Cn097 Motor disconnection protection flag

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 -- --
RS-485 Pi Pe Pt T
0064H 0] 0] 0] o
Setting Description:
Setting Description
0 Disable motor cable disconnection protection
Enable motor cable disconnection protection.
1 Note: When speed command is 0, it is determined by position error.
Maximum and minimum can be set by Pn308 & Pn3009.
Cn098 Motor cable disconnection detection time
Initial Value Unit Setting Range Effective Cn029 Reset
3000 ms 1000 ~ 10000 -- --
RS-485 Pi Pe Pt T
0065H O O O o

Setting Description: Motor cable disconnection detection time; continuous detection and AL-20 will occur when time is

up.

7-45

TECO




7-3-2 CANopen parameter (Cn0oo) % Only JSDG2S model contains this function

Cn078.0 CANopen communication write-in selection * Only JSDG2S model
contains this function

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~1 * -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0051H 204EH 204EH 0] 0O 0O (0]
Setting Description:

—— > £ Setting Description
U—I : : : : : : : :] 0 CANopen communication write in SRAM

— 1

7N

CANopen communication write in EEPROM

contains this function

Cn078.2 CANopen communication transmission rate * Only JSDG2S model

Initial Value Unit Setting Range Effective Cn029 Reset
1 -- 0~5 * --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0051H 204EH 204EH 0] (@) (@) (¢}
Setting description:
N Setting Description Setting Description
L 0 IM 3 125k
AU 1 500k 4 100k
VA
2 250k 5 50k
Cn079 CANopen ID setting * Only JSDG2S model contains this function
Initial Value Unit Setting Range Effective Cn029 Reset
1 -- 1~127 * -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0052H 204FH - 0] (0] (0] o
Setting Description: CANopen ID setting
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Cn095 CANopen detection bus off and disconnection level % Only JSDG2S model
contains this function

Initial Value Unit Setting Range Effective Cn029 Reset
130 - 128 ~ 256 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0062H 205FH - 0] (0] (0] o

Setting Description: When CANopen Error Counter is greater than the set level, AL029 alarm will occur.

Cn096 CANopen disconnection clearing comparison level % Only JSDG2S model
contains this function

Initial Value Unit Setting Range Effective Cn029 Reset
100 - 0~127 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0063H 2060H - 0] (@) (@) (0) (0)

Setting Description: When CANopen Error Counter is smaller than the set level, automatically clear AL029 (CANopen
communication disconnection)
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7-3-3 Torque Control Parameters (Tnloo)

Tn101.0 Torque Command Acceleration / Deceleration Method

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~2 A --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0101H 2101H 2101H - - - - (0]
Setting Description:
Setting Description
Do not use Torque Command Linear Acceleration /
N\ / 0 . .
MEEEE Deceleration Function
[|_| I |_|] 1 Use Torque Command Linear Acceleration / Deceleration
7N Function
) Use Torque Command One Time Smoothing Acceleration /
Deceleration Function

Tn101.1 Torque command selection

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 A --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0101H 2101H 2101H - - - - (¢}
Setting Description:
— N 7 Setting Description
[I—I : : : : : : ] 0 Use Analog TIC Torque Command
— 1 Use Digital Tn113 Torque Command
Tn101.2 Speed limit value switch function
Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 A --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0101H 2101H 2101H - - - - o
Setting Description:
Setting Description

Use SPD1, SPD2 to switch Speed Limit Value

) °

I

1

Switch Tn114, Tn115 Positive and Negative Speed Limit

Values by Positive and Negative Torque
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Tn102 Torque Command Linear Acceleration / Deceleration Constant

Initial Value Unit Setting Range Effective Cn029 Reset
1 ms 1 ~ 50000 A -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0102H 2102H 2102H - - - - (0]

Setting Description: The Torque Command Linear Acceleration/Deceleration Constant is defined as the time for the

Torque Command to rise from zero linearly to the Rated Torque.

Tn103 Analog torque command proportioner XJSDG2S-E does not have this function

Initial Value Unit Setting Range Effective Cn029 Reset
300 %/10V 0~ 600 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0103H - - - - - - (0)

Setting Description: Used to adjust the slope of the Voltage Command relative to the Torque Command.

Setting Example:

(1) IfTnl103 is set to 300, indicating the Input Voltage 10V corresponds to 300% rated Torque Command; if the Input

Voltage is

5V at this time, the it corresponds to 150% rated torque command.

(2) IfTnl103 is set to 200, indicating the Input Voltage 10V corresponds to 200% rated Torque Command; if the Input
Voltage is 5V at this time, then it corresponds to 100% rated Torque Command.

600
Torque
Command (%) 400 |- )
200 |- s
-10 5 yorae
I/ 4 10
Pt Input
- 7 - -200 Voltage (V)
- -400
Slope is set by
-600 Tn103
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Tn104 Analog torque command offset adjustment XJSDG2S-E does not have this

function
Initial Value Unit Setting Range Effective Cn029 Reset
0 mV -2500 ~ 2500 -- -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0104H - - - - - - 6}

Setting Description: Used to correct offset when the Analog Torque Command Voltage generated offset phenomenon.

Before Offset Adjustment

Input Voltage
V)

After Offset Adjustment

Input Voltage s
(V) /

7 / Offset Voltage

1 ‘Y - Offset Voltage |/ Correction
¢ 7
/
/
/
Torque P Torque
Command (%) e Command (%)
//
7/
/
Tn105 Internal Speed Limit 1
Initial Value Unit Setting Range Effective Cn029 Reset

100 rpm 0 ~ 1.5*Rated Speed -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0105H 2105H 2105H - - - - (0]

Setting Description: In Torque Control, the Digital Input Contact SPD1, SPD2 can be used to switch 3 sets of Internal
Speed Limit. When using Internal Speed Limit 1, the Digitallnput Contact SPD1, SPD?2 states are as

the following combination:

Digital Input Contact SPD2

Digital Input Contact SPD1

0

1

Tn106 Internal Speed Limit 2

Initial Value Unit Setting Range Effective Cn029 Reset
200 rpm 0 ~ 1.5*Rated Speed -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0106H - - -- -- -- -- o
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Setting Description: In Torque Control, the Digital Input Contact SPD1, SPD2 can be used to switch 3 sets of Internal
Speed Limit. When using Internal Speed Limit 2, the Digitallnput Contact SPD1, SPD2 states are as
the following combination:

Digital Input Contact SPD2

Digital Input Contact SPD1

1 0
Tn107 Internal Speed Limit 3
Initial Value Unit Setting Range Effective Cn029 Reset
300 rpm 0 ~ 1.5*Rated Speed -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0107H - - -- -- -- -- (¢}

Setting Description: In Torque Control, the Digital Input Contact SPD1, SPD2 can be used to switch 3 sets of Internal
Speed Limit. When using Internal Speed Limit 3, the Digitallnput Contact SPD1, SPD2 states are as
the following combination:

Tn108 Torque Reached Determined Value

Digital Input Contact SPD2

Digital Input Contact SPD1

1

1

Initial Value Unit Setting Range Effective Cn029 Reset
0 % 0~300 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0108H 2108H 2108H 0] (@) (@) (¢}

Setting Description: When the Forward or Reverse Torque exceeds the set level, the Digital Output Contact INT operates.

Tn109 Analog speed limit proportioner XJSDG2S-E does not have this function

Initial Value Unit Setting Range Effective Cn029 Reset

Rated Speed rpm 100 ~ 10000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0109H - - - - - - (0]

Setting Description: Used to adjust the slope of the Voltage Command relative to the Speed Limit.

Note): This parameter is the same as Sn216, with different functions under different modes.

Tn110 Torque Command One Time Smoothing Acceleration / Deceleration

Constant
Initial Value Unit Setting Range Effective Cn029 Reset
1 ms A --
RS-485 CANopen Ether CAT Pi Pe Pt S T
010AH 210AH 210AH - - - - o
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Setting Description: Set Tn101 =2 to activate the Torque Command One Time Smoothing Acceleration / Deceleration
Function. Torque Command One Time Smoothing Acceleration / Deceleration Time Constant is
defined as the time for the Torque one time delayed rise from 0% to 63.2% of the current Torque
Command.

Current Torque Command (%)

100

63.2
50

A

‘ ‘ Time (ms)
Tn110
Tn113 Digital Torque Command Value
Initial Value Unit Setting Range Effective Cn029 Reset
0 0.1% -3000 ~ 3000 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
010DH - - - - - - (¢}
Setting Description: Set Tn101.1=1 to activate Digital Torque Command Functions.
Tn114 Forward Rotational Speed Limit Value
Initial Value Unit Setting Range Effective Cn029 Reset
100 rpm 0 ~ 1.5*Rated Speed -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
010EH - - - - - - (¢

Setting Description: Set Tn101.2=1, switch the Forward Reverse Speed Limit value by Positive and Negative Torques.

Tn115 Negative Rotational Speed Limit Value

Initial Value Unit Setting Range Effective Cn029 Reset
-100 rpm -1.5*rated rotational speed ~ 0 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
010FH - - - - - - o

Setting Description: Set Tn101.2=1, switch the Forward Reverse Rotational Speed Limit value Speed Control Parameter

by Positive and Negative Torques.
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7-3-4 Speed Control Parameters (Sn200)

Sn201 Internal Speed Command 1

Initial Value Unit Setting Range Effective Cn029 Reset
100 m -1.5*Rated Rotational _ _
P Speed~1.5*Rated Rotational Speed
RS-485 CANopen EtherCAT Pi Pe Pt S T
0201H 2201H 2201H - - - o -

Setting Description: In Speed Control, the Digitallnput Contact SPD1, SPD2 can be used to switch 3 sets of Internal
Speed Limit. When using Internal Speed Limit 1, the Digitallnput Contact SPD1, SPD2 states are as
the following combination:

Digital Input Contact SPD2

Digital Input Contact SPD1

0

1

Sn202 Internal Speed Command 2

Initial Value Unit Setting Range Effective Cn029 Reset
200 om -1.5*Rated Rotational _ _
p Speed~1.5*Rated Rotational Speed
RS-485 CANopen Ether CAT Pi Pe Pt S T
0202H - - - - - 0 -

Setting Description: In Speed Control, the Digitallnput Contact SPD1, SPD2 can be used to switch 3 sets of Internal
Speed Limit. When using Internal Speed Limit 2, the Digitallnput Contact SPD1, SPD?2 states are as
the following combination:

Digital Input Contact SPD2

Digital Input Contact SPD1

1 0
Sn203 Internal Speed Command 3
Initial Value Unit Setting Range Effective Cn029 Reset
300 om -1.5*Rated Rotational _ _
P Speed~1.5*Rated Rotational Speed
RS-485 CANopen Ether CAT Pi Pe Pt S T
0203H - - - - - o -
Setting Description: In Speed Control, the Digitallnput Contact SPD1, SPD2 can be used to switch 3 sets of Internal

Speed Limit. When using Internal Speed Limit 3, the Digitallnput Contact SPD1, SPD?2 states are as
the following combination:

Digital Input Contact SPD2

Digital Input Contact SPD1

1

1
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Sn204.0 Zero Speed Determined Operation

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0204H 2204H 2204H o o o (0]
Setting Description:
—— >~ £ Setting Description
[I—I : : : : : : : ] 0 Does not operate
— =< 1 Treat Speed Command as Zero Speed
Sn215 Speed Command  yiginal Speed Command
Zero Speed
Determined Value \
| |
Sn204=1 : :
Treat Speed Command | Revised Speed Command |
as Zero Speed
N | |
| |
| (
Sn205.0 Speed Command Acceleration / Deceleration Method
Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~3 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0205H 2205H 2205H -- -- -- -
Setting Description:
Setting Description
0 Do not use Speed Command Acceleration / Deceleration
< Function
—T=T—=1T- Use the Speed Command One Time Smoothing
I 1 : . )
IR Acceleration / Deceleration Function
7 N ) Use the Speed Command Linear Smoothing
Acceleration / Deceleration Function
3 Use S-type Speed Command One Time Smoothing
Acceleration / Deceleration Function
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Sn206 Speed Command One Time Smoothing Acceleration / Deceleration Time

Constant
Initial Value Unit Setting Range Effective Cn029 Reset
1 ms 1-10000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0206H 2206H 2206H -- -- -- -
Setting Description: Set Sn205=1 to activate Speed Command One time Smoothing Acceleration / Deceleration Function.

The definition of Speed Command One Time Smoothing Acceleration / Deceleration Time Constant
is the time for the Speed one time delayed rise from Zero Speed to 63.2% of the Speed Command, the

schematic diagram is as follows:

Speed Command (%)

A
100

63.2
50

Speed Command

A .

»

Time (Ms)

Sn207 Speed command linear acceleration/deceleration constant

Initial Value Unit Setting Range Effective Cn029 Reset
1 ms 1-50000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0207H 2207H 2207H -- -- -- -

Setting Description: Set Sn205=2 to activate Speed Command Linear Acceleration / Deceleration Function. The definition
of Speed Command Linear Acceleration / Deceleration Time Constant is the time of Speed from zero
linear to rise to Rated Speed, the schematic diagram is as follows:

Speed Command

A
Rated Speed
Command [
Current Speed
Command
« > —
Sn207 Time (ms)
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Sn208 S-type Speed Command Acceleration / Deceleration Time Setting (ts)

Initial Value Unit Setting Range Effective Cn029 Reset
1 ms 1-1000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0208H 2208H 2208H -- -- -- -

Setting Description: Set Sn205=3 to activate S-type Speed Command Acceleration / Deceleration Function. During
Acceleration / Deceleration, due to the severe Acceleration / Deceleration Changes when activating
Stop that resulted in machine oscillation, adding S-type Acceleration / Deceleration to Speed

Command can achieve the function of smooth operations.

Speed Command (rpm)

A

. B ts=Sn208
ta=Sn209
td=Sn210
N By . _ _ t
n e X Attention! Setting Rules: 2 >t_, % > 1,
> t‘S_‘_ +JS—% —»JS‘ >1S « Time (ms)
« a o L, td
Sn209 S-type Speed Command Acceleration Time Setting (ta)
Initial Value Unit Setting Range Effective Cn029 Reset
200 ms 0~5000 - -
RS-485 CANopen Ether CAT Pi Pe Pt S T
0209H 2209H 2209H -- - - -
Setting Description: Please refer to Sn208 Description
Sn210 S-type Speed Command Deceleration Time Setting (tb)
Initial Value Unit Setting Range Effective Cn029 Reset
200 ms 0~ 5000 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
020AH 220AH 220AH -- - - -
Setting Description: Please refer to Sn208 Description
Sn211 Speed Loop Gain 1
Initial Value Unit Setting Range Effective Cn029 Reset
40 Hz 2 ~ 1500 - --
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RS-485

CANopen

EtherCAT

Pi Pe

Pt

»
-

020BH

220BH

220BH

O O

(@)

Setting Description: The Speed Loop Gain directly determines the Response Bandwidth of the Speed Control Loop.

Under the premise of the mechanical system does not generate vibration or noise, increasing the
Speed Loop Gain value will speed up the Speed Response. If Cn025 (Load Inertia Ratio) is set
correctly, the Speed Loop Bandwidth equals the Speed Loop Gain.

Sn212 Speed Loop Integration Time Constant 1

Initial Value Unit Setting Range Effective Cn029 Reset
2000 0.01ms 40 ~ 50000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
020CH 220CH 220CH 0] (@) (@) (¢} -

Setting Description:

Adding integration components to the Speed Control Loop can effectively eliminate the speed steady-
state error and quickly respond to subtle speed changes. In general, under the premise that the
mechanical system does not generate vibration or noise, the speed loop integration time constant is
reduced to increase the system rigidity. Please use the following formula to calculate Speed Loop
Integration Time Constant:

1

2w X Speed Loop Gain

Speed Loop Integration Time Constant > 5 X

Sn213 Speed Loop Gain 2

Initial Value Unit Setting Range Effective Cn029 Reset
40 Hz 2~ 1500 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
020DH 220DH 220DH O O O (@) -
Setting Description: Please refer to Sn211 Description for Setting Method

Sn214 Speed Loop Integration Time Constant 2

Initial Value Unit Setting Range Effective Cn029 Reset
2000 0.01ms 40 ~ 50000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
020EH 220EH 220EH 0] (0] (0] -

Setting Description: Please refer to Sn212 Description for Setting Method
Sn215 Zero Speed Determined Value
Initial Value Unit Setting Range Effective Cn029 Reset
50 rpm 0 ~ 1.5*Rated Speed -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
020FH 220FH 220FH 0] (@) (@) o
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Setting Description: When speed is lower than the speed set by Sn215 (zero speed determined value), digital output
contact ZS activates.

Sn215
Zero Speed
Determined Value

~

Speed

ON

Digital Output Contact ZS Sate !

OFF

Sn216 Analog speed command proportioner ¥JSDG2S-E does not have this function

Initial Value Unit Setting Range Effective Cn029 Reset

Rated Speed rpm/10V 100 ~ 10000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0210H - - -- -- -- -

Setting Description: Used to adjust the slope of Voltage Command relative to the Speed Command.

Note): This Parameter is the same as Tn109, with different Functions under different Modes

6000
Speed
Command (rpm) 4000 [~ )
2000 |- e
-10 5 Yo
L= 10
P agte Input
- 7 --2000  voltage (V)
< -4000
Slope is set by
-6000 sn216

Sn217 Analog speed command offset adjustment XJSDG2S-E does not have this

function
Initial Value Unit Setting Range Effective Cn029 Reset
0 mV -2500 ~ 2500 - -
RS-485 CANopen Ether CAT Pi Pe Pt S T
0211H y § - - - -
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Setting Description: Used to correct offset when the Analog Speed Command Voltage generates the offset phenomenon.

Before Offset Adjustment

Input Voltage
V)

After Offset Adjustment

Input Voltage s
) >

- ‘Y - Offset Voltage

Speed
Command (rpm)

.~/ Offset Voltage
y  Correction

Speed
Command (rpm)

Sn218 Analog speed command limit XJSDG2S-E does not have this function

Initial Value Unit Setting Range Effective Cn029 Reset
1.02% om 100 ~ 1.5*Rated Rotational _ _

Rated Speed P Speed
RS-485 CANopen Ether CAT Pi Pe Pt S T
0212H - - -- -- -- -

Setting Description: The user can set Sn218 to limit the Maximum Speed of the Analog Input.
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7-3-5 Speed Control Parameters (Sn300)

Pn301.0 Position Pulse /command Pattern Selection

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~3 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0301H - - -- (@) -- -- -
Setting Description:
Setting Description
e 0 Pulse+Sign
[HI It :] 1 COW+CW Pulse
Y 2 A phase+ B phase pulse * 2
3 A phase+ B phase pulse * 4
Pn301.1 Position Pulse Command Logic Selection
Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~1 * -
RS-485 CANopen Ether CAT Pi Pe Pt S T
0301H - - - 0 - - -
Setting Description:
-~ 7 Setting Description
HICDo) 0| Positive Logic
— <~ 1 Negative Logic
Pn301.2 Drive inhibits Command Receiving Selection
Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0301H - - 0] (0] -- -- -
Setting Description:
< Setting Description
— 1= T—=T1—- After the Drive Prohibition occurs, continue recording the
UL 0 i ;
b Position Command Input Quantity.
— /_ N —— After the Drive Prohibition occurs, ignore Position

Command Input Quantity.

Pn301.3 Position Pulse Command Filter Width Selection

Initial Value

Unit

Setting Range

Effective

Cn029 Reset

1

0~7

*
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RS-485 CANopen Ether CAT Pi Pe Pt S T
0301H - - - 0 - - ~
Setting Description:
Setting Description Setting Description
R 0 4500KHz 4 370KHz
HICIED) 1 2500K, ; 90K,
S~ 2 1200KHz 6 90K Hz
3 750KHz 7 40KHz
Pn302 Electronic Gear Ratio Numerator 1
Initial Value Unit Setting Range Effective Cn029 Reset
1 - 1 ~ 8388608 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0302H/0303H - - 0] (o) - - --

Setting Description: Please check if Pn354 = 0~63 is set when using functions of Pn302~Pn306. Digitallnput Contact
GN1, GN2 can be used to switch four sets of Electronic Gear Ratio Numerators. When using
Electronic Gear Ratio Numerator 1, the Digitallnput Contact GN1, GN2 states are as the following

combin

ation:

Digital input contactGN2

Digital input contactGN1

0 0
Pn303 Electronic Gear Ratio Numerator 2
Initial Value Unit Setting Range Effective Cn029 Reset
1 - 1 ~ 8388608 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0304H/0305H - - O O - - --

Setting Description: Please check if Pn354 = 0~63 is set when using functions of Pn302~Pn306. Digitallnput Contact
GN1, GN2 can be used to switch four sets of Electronic Gear Ratio Numerators. When using
Electronic Gear Ratio Numerator 1, the Digitallnput Contact GN1, GN2 states are as the following
combination:

Digital input contactGN2

Digital input contactGN1

0

1

Pn304 Electronic Gear Ratio Numerator 3

Initial Value Unit Setting Range Effective Cn029 Reset
1 -- 1 ~ 8388608 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0306H/0307H - - @) (@) -- -- -
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Setting Description: Please check if Pn354 = 0~63 is set when using functions of Pn302~Pn306. DigitalInput Contact
GN1, GN2 can be used to switch four sets of Electronic Gear Ratio Numerators. When using
Electronic Gear Ratio Numerator 1, the Digitallnput Contact GN1, GN2 states are as the following
combination:

Digital input contact GN2

Digital input contact GN1

1 0
Pn305 Electronic Gear Ratio Numerator 4
Initial Value Unit Setting Range Effective Cn029 Reset
1 - 1 ~ 8388608 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0308H/0309H - - 0 0 - - -

Setting Description: Please check if Pn354 = 0~63 is set when using functions of Pn302~Pn306. Digitallnput Contact
GN1, GN2 can be used to switch four sets of Electronic Gear Ratio Numerators. When using
Electronic Gear Ratio Numerator 1, the Digitallnput Contact GN1, GN2 states are as the following
combination:

Digital input contact GN2

Digital input contact GN1

1

1

Pn306 Electronic Gear Ratio Denominator

Initial Value Unit Setting Range Effective Cn029 Reset
1 - 1 ~ 8388608 * -
RS-485 CANopen Ether CAT Pi Pe Pt S T
030AH/030BH - - 0] (0] -- -- -

Setting Description: Please check if Pn354 = 0~63 is set when using functions of Pn302~Pn306. Set Pn306 (Electronic
Gear Ratio Denominator) and match the Electronic Gear Ratio Numerator selected by Digital Input
Contact GN1, GN2. The obtained Electronic Gear Ratio must conform to the following conditions,
otherwise this Device cannot operate normally.

Pn307 Positioning Completed Determined Value

1
——— < Electronic Gear Ratio < 4000

1000

Initial Value Unit Setting Range Effective Cn029 Reset
One thousandth of a Revolution pulse 0~ 41943040 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
030CH/030DH 2307H 2307H 0] (0] (0] -- -

Setting Description: When Position Error is lower than the pulse number set by Pn307 (Positioning Completed
Determined Value), Digital Output Contact INP operates.
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Pn308 Positive Maximum Position Error Determined Value

Initial Value Unit Setting Range Effective Cn029 Reset
5000 0.001rev 0~ 50000 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
030EH 2308H 2308H 0] (@) (0] -- -

Setting Description: When Position Error is higher than the pulse number set by Pn308 (Positive Maximum Position Error
Determined Value), this device generates ALO11 (Excessive Position Error Alarm).

Pn309 Negative Maximum Position Error Determined Value

Initial Value Unit Setting Range Effective Cn029 Reset
5000 0.001rev 0~ 50000 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
030FH 2309H 2309H 0] (@) (@) -- -

Setting Description: When position error is higher than the pulse number set by Pn309 (negative maximum position error

determined value), this device generates ALO11 (excessive position error alarm).

Pn310 Position Loop Gain 1

Initial Value Unit Setting Range Effective Cn029 Reset
40 rad/s 1 ~2000 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0310H 230AH 230AH 0] (0] (0] -- -

Setting Description: Under the premise that the mechanical system does not generate vibration or noise, increasing the
Position Loop Gain value will speed up the Speed Response, shorten the Position Time. In general,
the Position Loop Bandwidth cannot be higher than the Speed Loop Bandwidth. The recommended
formula is as follows:

. ) Speed Loop Gain
Position Loop Gain < 21 X B
Pn311 Position Loop Gain 2
Initial Value Unit Setting Range Effective Cn029 Reset
40 rad/s 1 ~2000 - --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0311H 230BH 230BH 0] (0] (0] - -
Setting Description: Please refer to Pn310 Description for the Setting Method
Pn312 Position Loop Feed Forward Gain
Initial Value Unit Setting Range Effective Cn029 Reset
0 % 0~ 100 - -
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Setting Description: It can reduce the tracking error of position control and speed up reaction. If the feed forward gain is

signal) may occur.

too large, speed overshoot and repeatedly turn on/off of output contact INP (positioning completion

Pn313 Internal / External Position Command One time Smoothing Acceleration /
Deceleration Time Constant

Initial Value Unit Setting Range Effective Cn029 Reset
0 ms 0~ 10000 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0313H 230DH 230DH 0] (0] (0] - -

Setting Description:

Will smooth the Position Pulse Command of originally fixed frequency. The definition of External
Position Command One Time Smoothing Acceleration / Deceleration Time Constant is the time of
the Position Command Frequency starts one time delay rise from zero to 63.2% of the External

Position Pulse Command Frequency, the schematic diagram is as follows:

Position Pulse Command Frequency (%)

100

63.2
50

A

A

Position Pulse Command Frequency

A .

»

Time (ms)

Pn314.0 Position Command Direction Definition (from Motor Load End)

Initial Value Unit Setting Range Effective Cn029 Reset
1 -- 0~1 * -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0314H 230EH 230EH 0] (0] - -- -
Setting Description:
————X Setting Description
U—I : : : : : : : :] 0 Clockwise Rotation (CW)
— =< 1 Counterclockwise Rotation (CCW)
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Pn315.0 Pulse Error Clearing Mode

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~2 -- --
RS-485 CANopen EtherCAT Pi | Pe | P | s | T
0315H - - Determined by the Setting
Setting Description:
Setting Description
« 0 When the Input Contact CLR operates, clear the Pulse Error.
=== = When Digital Input Contact CLR triggers, cancel Position
LIp . _ ,
i 1 Command to interrupt the Motor operation, re-set Mechanical
7 Origin, and clear Pulse Error.
5 When Digital Input Contact CLR triggers, cancel Position
Command to interrupt Motor operation and clear Pulse Error.

Pn316.0 Internal position command mode

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~1 * -
RS-485 CANopen Ether CAT Pi Pe Pt S T
0316H 2310H 2310H O - - - -
Setting Description:
>~ £ Setting Description
[I—I : : : : : : :] 0 Absolute Type Positioning
— =< 1 Relative Type Positioning

Pn316.1 Internal Position Command Hold (PHOLD) Procedure Selection

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0316H 2310H 2310H 0] -- -- -- -
Setting Description:
Setting Description
. After Digital Input Contact PHOLD operates, when PTRG is
N 0 triggered again, Motor will continue to complete the Internal
[|_| Dbl ol I] Position Command before PHOLD is triggered.
— <~ After Digital Input Contact PHOLD operates, when PTRG is
1 triggered again, Motor will operate according to current selected
Internal Position Command immediately.
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Pn316.2 Encoder Signal Dividing Output Phase
Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~1 * -
RS-485 CANopen Ether CAT Pi Pe Pt S T
0316H 2310H 2310H 0] (0] (0] (0]
Setting Description:
S Y An— Setting Description
[I—I | l | ] 0 Dividing Output Phase A leading Phase B
— D~ — 1 Dividing Output Phase A behind Phase B
Pn316.3 Encoder Signal Dividing Output Frequency Elimination
Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~1 * -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0316H 2310H 2310H 0] (0] (0] (0]
Setting Description:
A Setting Description
0 Output according to Cn005 setting value
Output according to Cn005 Setting Value divided by 4

1

After activated the Pn317.0 Returns to Origin, the Origin Search Direction and
Select Origin Reference Point Setting
Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~5 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0317H - - 0 0 0 - -
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Setting Description:

Setting

Description

After Return to Origin is activated, Motor searches for Origin with first stage Speed in Forward Direction,
and uses Digital Input Contact Point CCWL or CWL as Origin Reference Point. After Return to Origin and
positioning are completed, Digital Input Contact CWL or CCWL becomes the Limit Function again. When
using this Function, Pn317.1 cannot be set to 1 or 2. Attention! Cn002.1 (Contact Auxiliary Function - Digital
Input Contact CCWL and CWL Function Selection) must be set to 0.

After Return to Origin is activated, Motor searches for Origin with first stage Speed in Reverse Direction,
and uses Digitallnput Contact Point CCWL or CWL as Origin Reference Point. After Return to Origin and
positioning are completed, Digital Input Contact CWL or CCWL becomes the Limit Function again. When
using this Function, Pn317.1 cannot be set to 1 or 2. Attention! Cn002.1 (Contact Auxiliary Function - Digital
Input Contact CCWL and CWL Function Selection) must be set to 0.

After Return to Origin is activated, Motor searches the Origin with first stage Speed in Forward Direction
and uses Digital Input Contact ORG (External Detector Input Point) as Origin Reference Point. I[f Pn317.1=2,
then Origin Reference Point is not required and searches for the top edge closest to Digital Input Contact
Point ORG as Machine Origin and stops according to the method set in Pn317.3.

After Return to Origin is activated, Motor searches the Origin with first stage Speed in Reverse Direction and
uses Digital Input Contact ORG (External Detector Input Point) as Origin Reference Point. If Pn317.1=2,
then Origin Reference Point is not required and searches for the top edge closest to Input Contact Point ORG
as Machine Origin and stops according to the method set in Pn317.3.

After Return to origin is activated, motor searches for the origin with first stage speed in forward direction.
Origin reference point is not required and searches for the closest to phase Z pulse origin. When using this
function, must set Pn317.1=2 (stop by the method set by Pn317.3 after finding phase Z pulse as the
mechanical origin).

After Return to Origin is activated, Motor searches for the Origin with first stage Speed in Reverse Direction,
the Origin Reference Point is not required and searches for the closest Phase Z Pulse Origin. When using this
function, must set Pn317.1=2 (stop by the method set by Pn317.3 after finding phase Z pulse as the
mechanical origin).

Note: Use ABS type encoder to execute return to zero. Set Cn031.2 function according to
requirements.

Pn317.1 After Found Origin Reference Point, the Moving Method Setting for
Searching Mechanical Origin

Initial Value Unit Setting Range Effective Cn029 Reset
- 0~2 - -
RS-485 CANopen Ether CAT Pi Pe Pt S T
0317H - - 0] (0] (0] -- -
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Setting Description:

Setting

Description

0

After founding the Reference Origin, the Motor willreturn with a second stage
speed to search the closest Phase Z Pulse as the Mechanical Origin and stops
according to the method set in Pn317.3.

After the Reference Origin is found, the Motor will continue forward with the
second stage speed to search the closest PhaseZPulse as the Mechanical
Origin and stops according to the method set in Pn317.3.

When Pn317.0=2 or 3, after the top edge of Digital Input Contact ORG is found
as the Mechanical Origin and stops according to the method set in Pn317.3;
when Pn317.0=4 or 5, after stops according to the method set in Pn317.3 after
phase Z pulse is found as the mechanical origin.

Pn317.2 Return to Origin Activation Mode Setting

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~2 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0317H - - 0] (0] (@) -- -
Setting Description:
Setting Description
0 Turn Off Return to Origin Function.

After the power is on, only first Servo ON will automatically execute return
to origin function. When the Servo System does not have to repeat

1 executing Return to Origin Function during operations, this Mode can be
used to omit an Digital Input Contact used to execute Return to Origin
Function.

Trigger Return to Origin Function by Digital input contact SHOME; the
2 digital input contact SHOME can be triggered at any time to execute Return

to Origin Function.
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Pn317.3 Stop Mode Setting after the Mechanical Origin is Found

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~1 - --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0317H - - 0] (@) (@) - -
Setting Description:
Setting Description

After the Mechanical Origin Signal is found, record this position as the

Mechanical Origin (both Un-14 Encoder Feedback Number of Revolutions,

A A — 0 Un-15 Encoder Feedback Number of Pulse are all zero), the Motor

[I_I e el decelerates to stop, and after the Motor stopped, return moving to the
Tl
/7 N\

Mechanical Origin Position with second stage speed.

After the Mechanical Origin Signal is found, record this position as the
Mechanical Origin (both Un-14 Encoder Feedback Number of Revolutions,
Un-15 Encoder Feedback Number of Pulse are all zero), the Motor
decelerates to stop.

Pn318 Return to Origin First Stage High Speed

Initial Value Unit Setting Range Effective Cn029 Reset
100 rpm 1 ~ rated rotational speed -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0318H -- -- 0] (@) (@) -- -

Setting Description: Set the Moving Speed of Return to Origin First Stage High Speed

Pn319 Return to origin second stage low speed

Initial Value Unit Setting Range Effective Cn029 Reset
50 rpm 1 ~ rated rotational speed -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0319H -- -- 0] (0] (@) - -

Setting Description: Set the Moving Speed of Return to Origin Second Stage High Speed

Pn320 Return to Origin Offset Number of Revolutions

Initial Value Unit Setting Range Effective Cn029 Reset
0 rev -30000 ~ 30000 -- -
RS-485 CANopen Ether CAT Pi Pe Pt S T
031AH - - 0] (@) (@) -- -

Setting Description: After the Motor has found the Mechanical Origin in accordance with Pn317(Return to Origin Mode),
it will position in accordance with Pn320 (Return to Origin Offset Number of Revolutions) and
Pn321 (Return to Origin Offset Number of Pulses) as the New Mechanical Origin
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Pn321 Number of Pulse of Return to Origin Offset

Initial Value Unit Setting Range Effective Cn029 Reset
-32767~32767:8192ppr, 15bit
0 pulse -131071~131071:17bit -- --
-8388607~8388607:23bit
RS-485 CANopen EtherCAT Pi Pe Pt S T
031BH/031CH - - 0] (@) (@) - -

Setting Description: Return to Origin Offset Position =Pn320 (Number of Revolutions) x Number of Pulses in One
Revolution of Encoder +Pn321(Number of Pulses)

Pn322 Internal Position Command S-type Acceleration / Deceleration Smoothing

Constant (TSL)
Initial Value Unit Setting Range Effective Cn029 Reset
0 0.4ms 0~5000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
031DH - - 0] -- (@) -- -
Setting Description: The Position S-type Smoother is suitable for the Control Mode of the Internal Position Command

Input, and provides the smoothing process of the motion command. The generated speed and

acceleration are continuous, and the jerkiness of the acceleration is smaller, which can improve the
characteristics of acceleration / deceleration of the Motor, and more smooth in mechanical structure
operations.

TACC > TSL

T

ACC

= TSL

T

ACC

<T

SL

| | | |
a(t) | m a(t) | //\‘\| Cannot Achieve
PRI PR RN R PN PE— I R

I I
TSL

2

Tyce &
2
(a)

Ty Taee To
2 2
(b)

Figure: Definition of Travel Time for S-type Curve.

(€)

Pn323 Internal Position Command S-type Acceleration / Deceleration Constant

(TACC)
Initial Value Unit Setting Range Effective Cn029 Reset
1 0.4ms 1 ~5000 -- -
RS-485 CANopen Ether CAT Pi Pe Pt S T
031EH - - 0 - 0 - -

Setting Description: Please refer to Pn322 Description.
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Pn324 CNC tool magazine quantity setting

Initial Value Unit Setting Range Effective Cn029 Reset
12 -- 1 ~64 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
031FH - - - - (@) - -
Setting Description: Total Number of Tool Holders on Tool Tray
Pn325 CNC Tool Tray Return to Zero Position
Initial Value Unit Setting Range Effective Cn029 Reset
0 pulse 0 ~ 8388607 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0320H/0321H - - - - (0] - -
Setting Description: Set the Zero Tool Position
Pn326 CNC Tool Tray Reduction Ratio
Initial Value Unit Setting Range Effective Cn029 Reset
1 - 1 ~255 - -
RS-485 CANopen Ether CAT Pi Pe Pt S T
0322H - - - - (0] - -
Setting Description: Tool Tray Reduction Ratio
Pn327 Tool change rotational speed 1
Initial Value Unit Setting Range Effective Cn029 Reset
100 rpm 1 ~ 2*rated rotational speed -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0323H - - - - 0O - -

Setting Description: Set digital input contact TRQINV=OFF under tool magazine mode and will change tool by the speed

Pn329 Pulse Command Smoothing Filter

of tool change rotational speed 1.

Initial Value Unit Setting Range Effective Cn029 Reset
0 2ms 0~2500 -- -
RS-485 CANopen Ether CAT Pi Pe Pt S T
0325H 231DH 231DH o O (@) -- --
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Setting Description: Can select Filter Smoothing Time.

Position Pulse Command (%)

100

A

- — =
I
I

— —— = Before Filtering

After Filtering

-« «———— >
Pn329 PNn329 Time (ms)
Pn330 Pulse Command Moving Filter
Initial Value Unit Setting Range Effective Cn029 Reset
0 0.4ms 0~250 - -
RS-485 CANopen Ether CAT Pi Pe Pt S T
0326H 231EH 231EH 0] (@) (@) -- --

Setting Description: Pulse Command Moving Filter

Position Pulse Command (%)

100

A

- —

— —— - Before Filtering

After Filtering
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Pn331 Turret Magazine Backlash Compensation Parameters

Initial Value Unit Setting Range Effective Cn029 Reset
0 pulse -8388607 ~ 8388607 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0327H/0328H - - - (@) - -

Setting Description: Set Backlash Compensation Value

Pn332.0 Internal Position Command Acceleration / Deceleration Method

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~2 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0329H - 0] - (@) -- -
Setting Description:
Setting Description
0 Use Position Command One Time Smoothing
< Acceleration / Deceleration
= Use Internal Position Command S-type Acceleration /
I 1 Deceleration (external position command does not have
— =< this function)
Use Internal Position Command S-type Acceleration /
2 Deceleration Separation (external position command does
not have this function)

Pn333 Internal Position Command S-type Deceleration Constant (TDEC)

Initial Value Unit Setting Range Effective Cn029 Reset
1 0.4ms 1 ~5000 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
032AH -- 0] -- (0] -- -
Setting Description: Please refer to PN322 Description
Pn334 PTRG Trigger Delay Time Parameter
Initial Value Unit Setting Range Effective Cn029 Reset
0 4ms 0~2500 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
032BH -- 0] -- (@) -- -

Setting Description: After PTRG is triggered and delay by the set time, PTRG function becomes effective officially.
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Pn33S Tool change rotational speed 2

Initial Value Unit Setting Range Effective Cn029 Reset
100 rpm 1 ~rated rotational speed -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
032CH -- -- -- -- (@) -- -

Setting Description: Set digital input contact TRQINV=0N under tool magazine mode and will change tool by the speed
of tool change rotational speed 2.

Pn336.0 Automatic Low Frequency Vibration Suppression Enablement Selection

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~3 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
032DH 2324H 2324H 0] (@) (@) - -

Setting Description:

Setting Description

Disable Automatic Detection of Low Frequency

0 Vibration Frequency

N\ /
M 1 Enable Automatic Detection of Low Frequency
[|_| bl b h |] Vibration Frequency 1
—— <X ) Enable Automatic Detection of Low Frequency

Vibration Frequency 2

Enable Automatic Detection of Low Frequency
Vibration Frequency 3

Pn337 Automatic Low Frequency Vibration Suppression Delay

Initial Value Unit Setting Range Effective Cn029 Reset
100 lms 0~ 1000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
032EH 2325H 2325H 0] (0] (0] - -

Setting Description: Automatically detects the Delay Time of Low Frequency Vibration Frequency

Pn338 Low Frequency Swinging Detection Level

Initial Value Unit Setting Range Effective Cn029 Reset
100 0.1% 1 ~1000 -- -
RS-485 CANopen Ether CAT Pi Pe Pt S T
032FH 2326H 2326H o O (@) - -

Setting Description: The detection level when executing automatic low frequency vibration suppression (Pn336=1~3), this
value setting method is used to set the percentage of the positioning completion determined value
(Pn307), adjusting the low frequency swinging detection level (Pn338) can adjust the detection
sensitivity, and the lower the setting the easier for the noise to be determined incorrectly.
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Pn339 Low frequency suppression frequency (first set)

Initial Value Unit Setting Range Effective Cn029 Reset
1000 0.1 Hz 10 ~ 1000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0330H 2327H 2327H 0] (@) (@) - -

Setting Description: Used to eliminate the Low Frequency Vibration generated by insufficient mechanism rigidity.

Pn340 Low frequency suppression parameter (first set)

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~30 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0331H 2328H 2328H 0] (@) (@) - -

Setting Description: Used to adjust the frequency range to be suppressed, greater the value, wider the frequency range of

suppression is, the recommended setting is 10.

Pn341 Low frequency suppression frequency (second set)

Initial Value Unit Setting Range Effective Cn029 Reset
1000 0.1Hz 10 ~ 1000 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0332H 2329H 2329H 0] (0] (0] - -

Setting Description: Used to eliminate the Low Frequency Vibration generated by insufficient mechanism rigidity.

Pn342 Low frequency suppression parameter (second set)

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~30 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0333H 232AH 232AH 0] (0] (0] - -

Setting Description: Used to adjust the frequency range to be suppressed, greater the value, wider the frequency range of

suppression is, the recommended setting is 10.

Pn343 Low frequency suppression frequency (third set)

Initial Value Unit Setting Range Effective Cn029 Reset
1000 0.1Hz 10 ~ 1000 - --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0334H 232BH 232BH o O o - -

Setting Description: Used to eliminate the Low Frequency Vibration generated by insufficient mechanism rigidity.
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Pn344 Low frequency suppression parameter (third set)

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~30 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0335H 232CH 232CH 0] (@) (@) - -

Setting Description: Used to adjust the frequency range to be suppressed, greater the value, wider the frequency range of
suppression is, the recommended setting is 10.

Pn346.0 Full-closed loop function activation

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 * -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0337H 232EH 232EH 0] 0O -- -- -
Setting Description:
N L Setting Description
L
[I I |_|] 0 Close
- 1 Activate
Pn346.2 Full-closed loop function dividing selection
Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 * --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0337H 232EH 232EH 0] (0] -- -- -
Setting Description:
S Y An— Setting Description
[I—I : : : : : : : :] 0 Servo motor encoder
— 1 External encoder
Pn347 Maximum full-closed loop error
Initial Value Unit Setting Range Effective Cn029 Reset
5000 pulse 0~ 536870912 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0338H/0339H 232FH 232FH 0] (@) - - -

Setting Description: The set error value between full-closed loop CN8 and actual encoder. When the position error is
greater than the pulse set in Pn347, this device generates AL022 (excessive error between motor and
load)
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Pn348 Corresponded resolution of Full-closed loop Encoder one revolution

Initial Value Unit Setting Range Effective Cn029 Reset
1250 ppr 256 ~ 1048576 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T

033AH/033BH 232FH 232FH o 0O -- -- --

Setting Description: The number of pulses corresponding to the External Optical Finger when the Motor rotates one

resolution (Encoder resolution of the Fully Closed Loop CN8 connection)

Pn349 Full-closed loop operation direction setting

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~3 * -
RS-485 CANopen EtherCAT Pi Pe Pt S T
033CH 2331H 2331H 0] (0] - - -
Setting Description:
Setting Description
External encoder positive direction corresponding counterclockwise (CCW) rotation,
0 )
external encoder output phase A leading phase B
1 External encoder positive direction corresponding clockwise (CW) rotation, external
encoder output phase A leading phase B
External encoder positive direction corresponding counterclockwise (CCW) rotation,
2 .
external encoder output phase B leading phase A
External encoder positive direction corresponding clockwise (CW) rotation, external
3 .
encoder output phase B leading phase A

Pn350.0 Enable gantry synchronization function

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T
033DH -- -- 0] (0] -- -- -
Setting Description:
N L Setting Description
L
[I ORI |_|] 0 Close
Z Y 1 Activate

¥ Attention! Gantry synchronization function CANNOT be activated with full-closed loop function at the same
time. If both functions are turned on at the same time, they will be shut down forcibly.
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Pn350.1 Gantry synchronization triggered to enable asynchronous function

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 * -
RS-485 CANopen EtherCAT Pi Pe Pt S T
033DH -- - o) o) - - -
Setting Description:
N 7 Setting Description
LI
[I i |_|J 0 Cl_ose
VZERN 1 Activate
Pn351 Gantry synchronization controller gain value
Initial Value Unit Setting Range Effective Cn029 Reset
10 rad/s 0~ 10000 - -
RS-485 CANopen EtherCAT Pi Pe Pt S T
033EH -- - 0] 0 - - -

Setting Description: Gantry synchronization controller gain value. The larger the value, the smaller the synchronization
error can be suppressed.

Pn352 Gantry synchronization maximum error tolerance

Initial Value Unit Setting Range Effective Cn029 Reset
0 pulse 0-268435456 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
033FH/0340H -- -- 0] (0] -- -- -
Setting Description: Maximum error between 2 axes tolerated by the machine
Pn354 Single Rotation Pulse Command Function
Initial Value Unit Setting Range Effective Cn029 Reset
0 ~2500: 2500ppr encoder
0 Ise 0 ~32768: 15bit encoder *
pu 0 ~ 131072: 17bit encoder -
0 ~ 8388608: 23bit encoder
RS-485 CANopen EtherCAT Pi Pe Pt S T
0342H/0343H -- -- 0] 0 - — -

Setting Description: The pulse command required by one motor revolution. When set as a value >64, Single pulse
command function activates and Pn302~Pn306 E-Cam ratio function becomes invalid.
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7-3-6 Control Parameter for Multi-position Control (Sn400)

Internal Position Command 1~32-Number of Revolutions

Initial Value Unit Setting Range Effective Cn029 Reset
0 rev -16000 ~ 16000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
According to
- - 0 - - - -
Parameters

Setting Description: Set Number of Rotations of Internal Position Command Use digital input contact POS1~POSS5 to
select the use of position command. Please refer to “5-4-2 Internal command position mode”. The
following is the related parameter list.

Paramete Parameter RS-
r Code Parameter Name RS-485 Code Parameter Name 485
Pndo1 Internal position comrpand 1-Number 0701H Pn449 Internal position command 0741H
of revolutions 17-Number of revolutions
Pnd04 Internal position comrpand 2-Number 0705H Pn4s) Internal position command 0745H
of revolutions 18-Number of revolutions
Pnd07 Internal position comrpand 3-Number 0709H Pn4s5 Internal position command 0749H
of revolutions 19-Number of revolutions
Pn410 Internal position command 4-Number 070DH P58 Internal position command 074DH
of revolutions 20-Number of revolutions
Pndl3 Internal position command 5-Number 07111 P46l Internal position command 07511
of revolutions 21-Number of revolutions
Pnal6 Internal position command 6-Number 0715H P64 Internal position command 0755H
of revolutions 22-Number of revolutions
Pn419 Internal position command 7-Number 0719H Pna67 Internal position command 0759H
of revolutions 23-Number of revolutions
Pn422 Internal position command 8-Number 071DH Pn470 Internal position command 075DH
of revolutions 24-Number of revolutions
Pn425 Internal position command 9-Number 0721H Pnd73 Internal position command 0761H
of revolutions 25-Number of revolutions
P48 Internal position command 10-Number 0725H Pna76 Internal position command 0765H
of revolutions 26-Number of revolutions
Pnd3l Internal position command 11-Number 0729H Pn479 Internal position command 07691
of revolutions 277-Number of revolutions
Pnd34 Internal position command 12-Number 072DH Pn4g? Internal position command 076DH
of revolutions 28-Number of revolutions
Pn437 Internal position command 13-Number 0731H Pn4ss Internal position command 0771H
of revolutions 29-Number of revolutions
Pn440 Internal position command 14-Number 0735H Pn4ss Internal position command 0775H
of revolutions 30-Number of revolutions
Pn443 Internal position command 15-Number 0739H Pn49] Internal position command 0779H
of revolutions 31-Number of revolutions
Pnd46 Internal position command 16-Number 073DH Pn494 Internal position command 077DH
of revolutions 32-Number of revolutions
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Internal Position Command 1~32 - Number of Pulses

Initial Value Unit Setting Range Effective Cn029 Reset
0 pulse -8388608 ~ 8388608 --
RS-485 CANopen EtherCAT Pi Pe Pt S T
According to
- - 0 - - - -
Parameters

Setting Description: Set the Number of Rotation Pulse for the Internal Position Command, the following is the relevant
parameter list.

Internal Position Command 1 = Pn401 (Number of Revolutions) x Number of Pulses in One Revolution of Encoder+

Pn402 (Number of Pulses).

Parameter Code Parameter Name RS-485 Communication Position
Pn402 Internal Position Command 1-Number of Pulses 0702H/0703H
Pn405 Internal position command 2-Number of pulses 0706H/0707H
Pn408 Internal position command 3-Number of pulses 070AH/070BH
Pn411 Internal position command 4-Number of pulses 070EH/070FH
Pn414 Internal position command 5-Number of pulses 0712H/0713H
Pn417 Internal position command 6-Number of pulses 0716H/0717H
Pn420 Internal position command 7-Number of pulses 071AH/071BH
Pn423 Internal position command 8-Number of pulses 071EH/071FH
Pn426 Internal position command 9-Number of pulses 0722H/0723H
Pn429 Internal position command 10-Number of pulses 0726H/0727H
Pn432 Internal position command 11-Number of pulses 072AH/072BH
Pn435 Internal position command 12-Number of pulses 072EH/072FH
Pn438 Internal position command 13-Number of pulses 0732H/0733H
Pn441 Internal position command 14-Number of pulses 0736H/0737H
Pn444 Internal position command 15-Number of pulses 073AH/073BH
Pn447 Internal position command 16-Number of pulses 073EH/073FH
Pn450 Internal position command 17-Number of pulses 0742H/0743H
Pn453 Internal position command 18-Number of pulses 0746H/0747H
Pn456 Internal position command 19-Number of pulses 074AH/074BH
Pn459 Internal position command 20-Number of pulses 074EH/074FH
Pn462 Internal position command 21-Number of pulses 0752H/0753H
Pn465 Internal position command 22-Number of pulses 0756H/0757TH
Pn468 Internal position command 23-Number of pulses 075AH/075BH
Pn471 Internal position command 24-Number of pulses 075EH/075FH
Pn474 Internal position command 25-Number of pulses 0762H/0763H
Pn477 Internal position command 26-Number of pulses 0766H/0767TH
Pn480 Internal position command 27-Number of pulses 076 AH/076BH
Pn483 Internal position command 28-Number of pulses 076EH/076FH
Pn486 Internal position command 29-Number of pulses 0772H/0773H
Pn489 Internal position command 30-Number of pulses 0776H/0777H
Pn492 Internal position command 3 1-Number of pulses 077AH/077BH
Pn495 Internal position command 32-Number of pulses 077EH/077FH
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Internal Position Command 1~32 - Moving Speed

Initial Value Unit Setting Range Effective Cn029 Reset
0 rpm 0 ~ 2*rated rational speed -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
According to Parameters -- -- o -- -- --
Setting Description: Set the Moving Speed of the Internal Position Command
Parameter RS- | Parameter RS-
Code Parameter Name 485 Code Parameter Name 485
Internal Position
Pn403 Internal Position Command 1-Moving Speed | 0704H Pn451 Command 17-Moving 0744H
Speed
Internal Position
Pn406 Internal Position Command 2-Moving Speed | 0708H Pn454 Command 18-Moving 0748H
Speed
Internal Position
Pn409 Internal Position Command 3-Moving Speed | 070CH Pn457 Command 19-Moving | 074CH
Speed
Internal Position
Pn412 Internal Position Command 4-Moving Speed | 0710H Pn460 Command 20-Moving 0750H
Speed
Internal Position
Pn415 Internal Position Command 5-Moving Speed | 0714H Pn463 Command 21-Moving 0754H
Speed
Internal Position
Pn418 Internal Position Command 6-Moving Speed | 0718H Pn466 Command 22-Moving 0758H
Speed
Internal Position
Pn421 Internal Position Command 7-Moving Speed | 071CH| Pn469 Command 23-Moving | 075CH
Speed
Internal Position
Pn424 Internal Position Command 8-Moving Speed | 0720H Pn472 Command 24-Moving 0760H
Speed
Internal Position
Pn427 Internal Position Command 9-Moving Speed | 0724H Pn475 Command 25-Moving 0764H
Speed
Internal Position
Pn430 Internal Position Command 10-Moving Speed | 0728H Pn478 Command 26-Moving 0768H
Speed
Internal Position
Pn433 Internal Position Command 11-Moving Speed | 072CH Pn481 Command 27-Moving 076CH
Speed
Internal Position
Pn436 Internal Position Command 12-Moving Speed | 0730H Pn484 Command 28-Moving 0770H
Speed
Internal Position
Pn439 Internal Position Command 13-Moving Speed | 0734H Pn487 Command 29-Moving 0774H
Speed
Internal Position
Pn442 Internal Position Command 14-Moving Speed | 0738H Pn490 Command 30-Moving 0778H

Speed
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Parameter RS- | Parameter RS-
Code Parameter Name 485 Code Parameter Name 485
Internal Position
Pn445 Internal Position Command 15-Moving Speed | 073CH |  Pn493 Command 31-Moving | 077CH
Speed
Internal Position
Pn448 Internal Position Command 16-Moving Speed | 0740H Pn496 Command 32-Moving 0780H

Speed
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7-3-7 Shortcut Parameters (qnSon)

qn501 Speed loop gain 1

Initial Value Unit Setting Range Effective Cn029 Reset
40 Hz 2 ~ 1500 ¢ -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0401H --- --- @) (@) (@) -
Setting Description: Same as Sn211
qn502 Speed Loop Integration Time Constant 1
Initial Value Unit Setting Range Effective Cn029 Reset
2000 0.01ms 40 ~ 50000 -- --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0402H --- --- 0] (@) (@) -
Setting Description: Same as Sn212.
qn503 Speed Loop Gain 2
Initial Value Unit Setting Range Effective Cn029 Reset
40 Hz 2 ~1500 L --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0403H --- --- 0] (0] (0] -
Setting Description: Same as Sn213.
qn504 Speed Loop Integration Time Constant 2
Initial Value Unit Setting Range Effective Cn029 Reset
2000 0.01ms 40 ~ 50000 2 2 --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0404H --- --- 0] (0] (0] -
Setting Description: Same as Sn214.
qn505 Position Loop Gain 1
Initial Value Unit Setting Range Effective Cn029 Reset
40 rad/s 1 ~2000 2 --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0405H - - @) (@) (@) -- -

Setting Description: Same as Pn310.

7-83




qnS06 Position loop gain 2

Initial Value Unit Setting Range Effective Cn029 Reset
40 rad/s 1 ~2000 -- --
RS-485 CANopen Ether CAT Pi Pe Pt S T
0406H --- --- 0] (@) 0] - -
Setting Description: Same as Pn311.
qn507 Position Loop Feed Forward Gain
Initial Value Unit Setting Range Effective Cn029 Reset
0 % 0~100 2 2 -
RS-485 CANopen Ether CAT Pi Pe Pt S T
0407H --- --- 0] (0] 0] - --

Setting Description: Same as Pn312.
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7-3-8 Multifunction Contact Planning Parameters (Hn60oD)

Hn601.0/Hn601.1 DI-1 Pin Function

Initial Value Unit Setting Range Effective Cn029 Reset
Change with
Mode - 00~20 * -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0501H 2601H 2601H 0] (0] (0] (0) (0]
N /\ 7/
e
Tt
Setting Description: 7/ N7 N
Description Description
Settin g Settin
£ Code Contact Operatlon s Code Contact Operation Function
Function

00 NULL Not Used 1 GN2 Electronic Gear Ratio Numerator Selection

2

01 SON Servo Start 12 PTRG Internal Position Command Trigger

02 ALRS Error Alarm Clearing 13 PHOLD Internal Position Command Hold

03 PCNT PI/P Switching 14 SHOME Start to Return to Origin

04 CCWL cew Dlre? tion Drive 15 ORG External Reference Origin

Prohibited
CW Direction Drive Internal Position Command Selection 1

05 CWL Prohibited 16 POSI (tool number 1)

06 TLMT External Torque Limit 17 POS2 Internal Position Command Selection 2
(tool number 2)

07 CLR Pulse Error Clearing 18 POS3 Internal Position Command Selection 3
(tool number 3)

08 LOK Servo Lock 19 POS4 Internal Position Command Selection 4
(tool number 4)

09 EMC Emergency Stop 1A TRQINV Torque command reverse/turrent second

stage rotational speed

Internal speed

0A SPDI1 command selection 1 1B RSI1 Torque Command Forward Selection
DI Jog 1
Internal speed
0B SPD2 command selection 2 1C RS2 Torque Command Reverse Selection
DI Jog 2
0C MDC1 Contr.ol Mode D MDC?2 Control Mode Selection in Tool Magazine
Switching Mode
Position Command Internal Position Command Selection 5
0D INH Prohibited 1E POSS (tool number 5)
OE | SPDINV Speed Command IF POS6 Tool Number 6
Reverse
OF G-SEL Gain Switching 20 VDI Virtual Point Digital Input

Electronic Gear Ratio

10 GNI Numerator Selection 1
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Hn601.2 DI-1 Pin Function Operation Electric Potential

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~1 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T
0501H 2601H 2601H 0] O (0] (0]
Setting Description:
N/ Setting Description
[H : : : : : : : :]—> 0 When the pin is in conduction, the function activates.
—7~ 1 When the pin is open, the function activates.

Hn602-Hn612 DI Pin Function Operation Potential (DI-2~DI-12)

Initial Value Unit Setting Range Effective Cn029 Reset
Change with
Moo - H0000 ~ HO120 * -
RS-485 CANopen EtherCAT Pi Pe Pt S T
Please refer to the | Please refer to the Please refer to the 0 0 0 o o
Table below Table below Table below

Setting Description: Please refer to Hn601 Description for the Setting Method.

Parameter RS-4.85 ) Index position
Code Parameter Name Commlfn.lcatlon T AT
position P
Hn602 DI-2 Pin Function Planning 0502H 2602H 2602H
Hn603 DI-3 Pin Function Planning 0503H 2603H 2603H
Hn604 DI-4 Pin Function Planning 0504H 2604H 2604H
Hn605 DI-5 Pin Function Planning 0505H 2605H 2605H
Hn606 DI-6 Pin Function Planning 0506H 2606H 2606H
Hn607 DI-7 Pin Function Planning 0507H 2607H 2607H
Hn608 DI-8 Pin Function Planning 0508H 2608H 2608H
Hn609 DI-9 Pin Function Planning 0509H 2609H 2609H
Hn610 DI-10 Pin Function Planning 050AH 260AH 260AH
Hn611 DI-11 Pin Function Planning 050BH 260BH 260BH
Hn612 DI-12 Pin Function Planning 050CH 260CH 260CH
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Hn613.0/Hn613

.1 DO-1 Pin Function

Initial Value Unit Setting Range Effective Cn029 Reset
Change with
Mode h 00~12 * -
RS-485 CANopen EtherCAT Pi Pe Pt S T
050DH 260DH 260DH 0] (0] (0] (0]
Setting Description:
Description . Description
Setting Setting . -
Code Contact Operation Function Code Contact Operation Function
00 NON Not Used 0A P Tool Magazine Mode Selection
Tool Position Display 2
o1 RDY Servo Ready 0B P3 Tool Magazine Mode Selection
02 ALM Servo Error Tool Position Display 3
03 ZS Zero Speed Signal 0C P4 Tool Maga}zine Mode Selection
04 BI Mechanical Brake Signal Tool Position Display 4
- oD Ps Tool Magazine Mode Selection
05 INS Speed Reached Signal Tool Position Display 5
06 INP POSitiOning Completion Slgna] OE P6 Tool Magazine Mode Selection
07 HOME | Return to Origin Completion Tool Position Display 6
Signal OF ov Motor Overload Signal
08 INT Torque Reached Signal 10 BAT Epcoder Battery Abnormality
09 P1 Tool Magazine Mode Selection Signal - —
Tool Position Display 1 11 LIT Left and Right Limit Signal
12 VDO Virtual Point Digital Output

Hn613.2 DO-1 Pin Function Operation Electric Potential

Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 * --
RS-485 CANopen EtherCAT Pi Pe Pt S T
050DH 260DH 260DH 0] (0] (0] (¢

Setting Description: Please refer to Hn601 Description for the Setting Method.

Setting

—
|
—
\N—— 1|/
—

Description

0] 0

When the function activates, the output pin is short-

circuited.

1

When the function activates, the output pin is open.

Hn614-Hn616 DI Pin Function Operation Potential (DO-2~D0-4)

Initial Value Unit Setting Range Effective Cn029 Reset
Change with
Mode - HO0000 ~ HO112 ) ¢ -
RS-485 CANopen Ether CAT Pi Pe Pt S T
Please refer to the Please refer to the Please refer to the o o o o o
Table below Table below Table below
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Setting Description: Please refer to Hn613 Description for the Setting Method.

RS-485 Index position
Parameter v
Parameter Name Communication
Code position CANopen EtherCAT
Hn614 DO-2 Pin Function Planning 050EH 260EH 260EH
Hn615 DO-3 Pin Function Planning 050FH 260FH 260FH
Hn616 DO-4 Pin Function Planning 0510H 2610H 2610H

Hn617 Digital Input Contact Control Method Selection

Initial Value Unit Setting Range Effective Cn029 Reset
H0000 - HO0000 ~ HOFFF -- -
RS-485 CANopen EtherCAT Pi Pe Pt S T
0511H - - 0] (@) (@) O o

Setting Description: Determine the 12-bit Digital Input Contact controlled by external terminal or communication through
Bit setting method; correspond Digital Input Contacts DI-1 ~ DI-12 to the binary Oth ~ 11th bits
individually first, then convert the binary bits completed planning into hexadecimal for setting.
Binary Bit Representation: 0: Digital Input Contact is controlled by an External terminal.

1: Digital Input Contacts is controlled by communications.

Example: If users wish to set Digital input contact DI-1, DI-3, & DI-6 controlled by communication

and other contacted by external terminals; the corresponding binary bits of digital input contact

1s :[0000 0000 0010 0101]; can be set as [H 0 0 2 5] when converted into hexadecimal.

Hn618 Communication Control Digital Input Contact Status

Initial Value Unit Setting Range Effective Cn029 Reset
HO0000 ~ HOFFF
H0000 - (Hexadecimal) - -
RS-485 CANopen Ether CAT Pi Pe Pt S T
0512H -- -- 0] (0] (0] o (¢

Setting Description: Determine the Contact State when the 12-bit Digital Input Contact uses communication control by
the Bit Setting Method; please refer to Hn617 Description for Bit Setting Method.

Binary bit representation: 0: Digital Input Contact OFF
1: Digital Input Contact ON

Set the parameter to HO000 represents that all communication control Digital Input Contacts are Open. When set to HOFFF
represents all communication control Digital Input Contacts are in Conduction.
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‘Hn 601~Hn 616 Corresponding to the Factory Setting Value of Different Model‘

Cn001 0 1 2 3 4 5 6 7 8 9 A B B D
Parameter T S Pe Pe S Pe Pi Pi Pi Pt Pi Cob | CoC | EC
Code S T T S T Pe

Hn 601 | 0001 | 0001 | 0001 | 0001 [ 0001 | 0001 | 0001 { 0001 [ 0001 [ 0001 [ 0001 | 0000 | 0000 | 0000

Hn 602 | 0002 | 0002 | 0002 | 0002 [ 0002 | 0002 | 0002 [ 0002 [ 0002 [ 0002 [ 0002 | 0002 | 0002 | 0000

Hn 603 | 0003 | 0003 [ 0003 [ 0003 [ 0003 | 0003 | 0016 | 0016 [ 0016 [ 0016 | 0003 | 0003 | 0003 | 0003

Hn 604 | 0104 | 0104 | 0104 | 0104 | 0104 | 0104 | 0017 | 0017 [ 0017 [ 0017 [ 0104 | 0104 | 0104 | 0104

Hn 605 | 0105 [ 0105 | 0105 | 0105 [ 0105 | 0105 | 0018 | 0018 | 0018 | 0018 | 0105 | 0105 | 0105 | 0105

Hn 606 | 001B | 0006 | 0006 [ 0006 [ 00IB | 001B | 0019 [ 0019 | 0019 | 0019 | 0006 | 0015 | 0015 | 0015

Hn 607 | 001C | O00E | 0007 | O00E | 001C | 001C | O01E | O0LE [ OOLE [ OOLE [ 0007 | 0009 | 0009 | 0009

Hn 608 | 001A | 0008 | 000D | 0008 | 001A | 001A | 0012 [ 0012 [ 0012 [ OO1F | 000D | 0000 | 0000 | 0000

Hn 609 | 0009 | 0009 [ 0009 [ 0009 [ 0009 [ 0009 | 0009 [ 0009 [ 0009 [ 0009 [ 0009 | 0000 | 0000 | 0000

Hn 610 | 000A | 000A | 0014 | 000A | 000A | 000A | 0014 [ O00A | 001B | 0012 | 0014 | 0000 | 0000 | 0000

Hn 611 | 000B | 000B | 0015 | 000B | 000B | 000B | 0015 | 000B | 001C | 001D | 0015 | 0000 | 0000 | 0000

Hn 612 | 000C | 000C | 000C | 000C | 000C | 000C | 0013 [ 000C [ 000C [ 000C | 000C | 0000 | 0000 | 0000

Hn 613 | 0001 | 0001 [ 0001 | 0001 [ 0001 | 0001 | 0001 [ 0001 [ 0001 [ 0006 | 0001 | 0001 | 0001 | 0001

Hn 614 | 0002 | 0002 | 0002 | 0002 [ 0002 | 0002 | 0002 [ 0002 [ 0002 [ 0002 [ 0002 | 0002 | 0002 | 0002

Hn 615 | 0008 | 0003 | 0007 | 0003 [ 0008 | 0008 | 0007 [ 0003 [ 0008 [ OOOE [ 0007 | 0007 | 0007 | 0007

Hn 616 | 0005 | 0005 | 0006 | 0006 [ 0005 | 0006 | 0006 [ 0006 [ 0006 [ 000D [ 0006 | 0006 | 0006 | 0006
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7-3-9 E-Cam Parameteres (ECAOD)

ECA01-Cam function selection
Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~2 -- --
RS-485 General Mode CANopen mode Pi Pe Pt S T
0801H 2701H -- 0] -- -- -- -
Setting Description:
Setting Description
0 No
1 Flying shear function
2 Rotary cut function
ECAO02.0 E-Cam main axle feedback source
Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~1 -- --
RS-485 General Mode CANopen mode Pi Pe Pt S T
0802H 2702H -- 0] -- -- -- -
Setting Description:
NP4 Setting Description
e .
[|— | ,_] 0 Physical
7N 1 Virtual
ECAO02.2 If E-Cam uses return to origin
Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~1 -- --
RS-485 General Mode CANopen mode Pi Pe Pt S T
0802H 2702H -- 0] -- -- -- -
Setting Description:
N 7 Setting Description
L
[I I ] 0 Usage
7~ 1 Not Used
ECA03 E-Cam cutting quantity
Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~ 65535 -- --
RS-485 General Mode CANopen mode Pi Pe Pt S T
0803H 2703H - 0] - - - -
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Setting Description:

Setting Description
0 Unlimited
1-65535 Not Used
ECA04 E-Cam cutter quantity selection
Initial Value Unit Setting Range Effective Cn029 Reset
1 -- 1~4 -- --
RS-485 General Mode CANopen mode Pi Pe Pt S T
0804H 2704H -- 0] -- -- -- -
Setting Description: Tool number per resolution
ECAO05 E-Cam synchronous angle
Initial Value Unit Setting Range Effective Cn029 Reset
30 deg 1~120 -- --
RS-485 General Mode CANopen mode Pi Pe Pt S T
0805H 2705H -- (0] - - - -

Setting Description: When the flying shear function is selected, the synchronous angle refers to the angle the auxiliary

ECAO06 Start angle of E-Cam

axle travels when the main axle and auxiliary axle shares the same speed (Definition: 1 revolution =
360-degree)

Initial Value Unit Setting Range Effective Cn029 Reset
0 0.01deg 9000 ~ -9000 - -
RS-485 General Mode CANopen mode Pi Pe Pt S T
0806H 2706H -- 0O - - - -

Setting Description: When choosing the flying shear function, the start angle refers to the initial angle of the cutting axle.

(Definition: cutter point is 180-degree)

ECAO07 Encoder resolution of E-Cam main axle

Initial Value Unit Setting Range Effective Cn029 Reset
2500 ppr 1 ~32768 - --
RS-485 General Mode CANopen mode Pi Pe Pt S T
0807H 2707H - 0] - - - -

Setting Description: Main axle (feeding axle) encoder resolution
ECAO08 Encoder resolution of E-Cam Auxiliary axle

Initial Value Unit Setting Range Effective Cn029 Reset

2500 ppr 1 ~32768 -- --
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RS-485 General Mode CANopen mode Pi Pe Pt S T
0808H 2708H -- 0 -- -- -- -
Setting Description: Auxiliary axle (cutter axle) encoder resolution.
ECA09 E-Cam feeding diameter
Initial Value Unit Setting Range Effective Cn029 Reset
100 0.1lmm 1 ~ 10000 -- --
RS-485 General Mode CANopen mode Pi Pe Pt S T
0809H 2709H 0] -- -- -- -
Setting Description: Main axle (feeding axle) diameter
ECA10 E-Cam cutter diameter
Initial Value Unit Setting Range Effective Cn029 Reset
100 0.lmm 1 ~ 10000 -- --
RS-485 General Mode CANopen mode Pi Pe Pt S T
080AH 270AH -- 0] -- -- -- -
Setting Description: Auxiliary axle (cutter axle) diameter
ECA11 E-Cam cutting length
Initial Value Unit Setting Range Effective Cn029 Reset
100 0.1lmm 1 ~50000 -- --
RS-485 General Mode CANopen mode Pi Pe Pt S T
080BH 270BH -- 0] -- -- -- -
Setting Description: Total length of a single item to be cut
ECA12 Distance between E-Cam Sensor to cutter point
Initial Value Unit Setting Range Effective Cn029 Reset
100 0.1lmm 1 ~50000 -- --
RS-485 General Mode CANopen mode Pi Pe Pt S T
080CH 270CH 0] -- -- - -

Setting Description: Measure the distance between the sensor of item to be cut and the cutter point

ECA13 Acceleration/Deceleration smoothing constant of E-Cam S-curve

Initial Value

Unit

Setting Range

Effective

Cn029 Reset

10

ms

0~ 1000
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RS-485 General Mode CANopen mode Pi Pe Pt S T
080DH 270DH - 0] -- -- -- -
Setting Description: Acceleration/Deceleration smoothing constant of E-Cam S-curve
ECA14 E-Cam rotary cut synchronous time
Initial Value Unit Setting Range Effective Cn029 Reset
10 ms 1~ 65535 - --
RS-485 General Mode CANopen mode Pi Pe Pt S T
080EH 270EH - 0] -- -- -- -
Setting Description: Time of rotary cut synchronous zone
ECA1S5 E-Cam rotary cut DO delay time
Initial Value Unit Setting Range Effective Cn029 Reset
0 200us 0~ 10000 - --
RS-485 General Mode CANopen mode Pi Pe Pt S T
080FH 270FH -- (0] - - - -
Setting Description: Delay time when sending out DO signal after arriving the synchronous zone
ECA16 E-Cam auxiliary screw pitch
Initial Value Unit Setting Range Effective Cn029 Reset
100 0.1lmm 1 ~50000 - --
RS-485 General Mode CANopen mode Pi Pe Pt S T
0810H 2710H -- 0] -- - - -

Setting Description: E-Cam auxiliary axle screw pitch

ECA17 Maximum proceeding distance of E-Cam rotary cut auxiliary axle

Initial Value Unit Setting Range Effective Cn029 Reset
10000 0.1lmm 1 ~50000 -- --
RS-485 General Mode CANopen mode Pi Pe Pt S T

0811H 2711H -- 0] -- -- -- -
Setting Description: Maximum proceeding distance of E-Cam rotary cut auxiliary axle
ECA18 Average proceeding speed of E-Cam rotary cut main axle
Initial Value Unit Setting Range Effective Cn029 Reset
100 rpm 1 ~1000 -- --
RS-485 General Mode CANopen mode Pi Pe Pt S T
0812H 2712H -- 0] -- -- -- -
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Setting Description: Average proceeding speed of E-Cam rotary cut main axle

ECA19 Cumulative pulse quantity of E-Cam virtual axle

Initial Value Unit Setting Range Effective Cn029 Reset
3 mm 1 ~200 - -
RS-485 General Mode CANopen mode Pi Pe Pt S T
0813H 2713H -- 0] -- -- -- -
Setting Description: Cumulative number of pulse by every 200us of virtual main axle
ECA20 Maximum return speed of E-Cam rotary cut
Initial Value Unit Setting Range Effective Cn029 Reset
0 rpm 0 ~3000 -- --
RS-485 General Mode CANopen mode Pi Pe Pt S T
081CH 2714H - 0] - - - -

Setting Description: Set the maximum return speed of rotary cut. The program will run internal calculation by itself when

the setting is 0.

ECA21 Acceleration/Deceleration time of E-Cam rotary cut

Initial Value Unit Setting Range Effective Cn029 Reset
0 ms 0~ 50000 -- --
RS-485 General Mode CANopen mode Pi Pe Pt S T
081DH 2715H -- O -- - - -

Setting Description: Set the acceleration/deceleration time of rotary cut. The program will run internal calculation by itself
when the setting is 0.

ECAZ22 Enable E-Cam parameter change write-in

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~1 -- --
RS-485 General Mode CANopen mode Pi Pe Pt S T
081EH 2716H -- 0] -- -- -- -

Setting Description: Set this parameter as 1 when changing the parameter to enable parameter change

ECA23 E-Cam parameter fine-tune factor

Initial Value Unit Setting Range Effective Cn029 Reset
10000 0.01 0~ 65535 - -
RS-485 General Mode CANopen mode Pi Pe Pt S T

081FH 2717H - 0] - - - -
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Setting Description: Fine-tune cutting length to correct machine error

ECA24 E-Cam rotary cut return origin return function

Initial Value Unit Setting Range Effective Cn029 Reset
0 - 0~1 - -
RS-485 General Mode CANopen mode Pi Pe Pt S T
0820H 2718H - o) - - - -
Setting Description:
Setting Description
0 Original curve
1 Return to Origin
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7-3-10 CiA 402 parameter (EC700)

En701 CiA 402 Position unit change (numerator)

Initial Value Unit Setting Range Effective Cn029 Reset
1 -- 1 ~536870911 -- --
Communication position Use Mode
RS-485 Pi Pe Pt S T Cob CoC EC
-- -- -- -- -- -- (@) o o
Setting Description: Same as object CiA402 subobject 6093 function 1.
En702 CiA 402 Position unit change (denominator)
Initial Value Unit Setting Range Effective Cn029 Reset
1 -- 1 ~ 536870911 -- --
Communication position Use Mode
RS-485 Pi Pe Pt S T Cob CoC EC
-- -- -- -- -- -- (@) o (¢}
Setting Description: Same as object CiA402 subobject 6093 function 2.
En703 CiA 402 Speed unit change (numerator)
Initial Value Unit Setting Range Effective Cn029 Reset
1 -- 1 ~536870911 -- --
Communication position Use Mode
RS-485 Pi Pe Pt S T Cob CoC EC
-- -- -- -- -- -- (0] o (¢}
Setting Description: Same as object CiA402 subobject 6095 function 1.
En704 CiA 402 Speed unit change (denominator)
Initial Value Unit Setting Range Effective Cn029 Reset
1 -- 1 ~536870911 -- --
Communication position Use Mode
RS-485 Pi Pe Pt S T Cob CoC EC
-- -- -- -- -- -- (0] o o

Setting Description: Same as object CiA402 subobject 6095 function 2.
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En705 CiA402 Acceleration unit change (numerator)

Initial Value Unit Setting Range Effective Cn029 Reset
1 -- 1 ~ 536870911 -- --
Communication position Use Mode
RS-485 Pi Pe Pt S T Cob CoC EC
-- -- -- -- -- -- (@) o (¢}
Setting Description: Same as object CiA402 subobject 6097 function 1.
En706 CiA402 Acceleration unit change (denominator)
Initial Value Unit Setting Range Effective Cn029 Reset
1 -- 1 ~ 536870911 -- --
Communication position Use Mode
RS-485 Pi Pe Pt S T Cob CoC EC
-- -- -- -- -- -- (@) (¢} (¢}
Setting Description: Same as object CiA402 subobject 6097 function 2.
En707 CiA 402 Stalling allowed times
Initial Value Unit Setting Range Effective Cn029 Reset
0 -- 0~ 65536 -- --
Communication position Use Mode
RS-485 Pi Pe Pt S T Cob CoC EC
-- -- -- -- -- -- (0] o (¢}

Setting Description: Same as object EtherCAT subobject 10F1 function 2.

X When setting as 0, stalling detection and position command linear compensation will be disabled.
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7-3-11 Monitoring Parameters (Un-0oD)

Un-01 Actual motor speed

Unit Communication position Parameters description
m RS-485 CANopen EtherCAT | For example: The display of 120 indicates that the current Motor
P 0601H 2801H 2801H Speed is 120 rpm.

Un-02 Actual motor torque

Unit Communication position Parameters description
RS-485 CANopen EtherCAT Expressed by the percentage of Rated Torque.
% For example: The display of 20 indicates that the Motor Torque
0602H 2802H 2802H

Output is now 20% of the Rated Torque.

Un-03 Regenerative load rate

Unit Communication position Parameters description
RS-485 CANopen EtherCAT )
% The average percentage of Regenerative Power Output.
0603H 2803H 2803H
Un-04 Effective load rate
Unit Communication position Parameters description
RS-485 CANopen EtherCAT
% The average percentage of Power Output.
0604H 2804H 2804H

Un-05 Maximum load rate

Unit Communication position Parameters description

RS-485 CANopen EtherCAT ) )
% The maximum value of Effective Load Rate has ever appeared.
0605H 2805H 2805H
Un-06 Speed command
Unit Communication position Parameters description
m RS-485 CANopen EtherCAT For example: The display of 120 indicates that the current Speed
P 0606H 2806H 2806H Command is 120 rpm.

Un-07 Position error %Range greater than 5-digit number

Unit Communication position Parameters description
RS-485 CANopen EtherCAT

pulse 0607H Difference between Position Command and Position Feedback.
0608H 2807H 2807H

Un-09 External analog voltage command value XJSDG2S-E does not have this function

Unit Communication position Parameters description
v RS-485 CANopen EtherCAT For example: The display of 5.25 indicates an External analog
060BH 2809H 2809H Voltage Command value of 5.25V.
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Un-10 Primary circuit (Vdc Bus) voltage

Unit Communication position Parameters description
RS-485 CANopen EtherCAT
v - For example: The display of 310 indicates that the Main Circuit
060C 280AH 280AH Voltage is 310V.

Un-11 External analog voltage limit value XJSDG2S-E does not have this function

Unit Communication position Parameters description
v RS-485 CANopen EtherCAT For example: The display of 5.25 indicates an External analog
060DH 280BH 280BH Voltage limit value of 5.25V.

Un-12 External CCW direction torque limit command value

Unit Communication position Parameters description
o RS-485 | CANopen EtherCAT For example: The display of 100 indicates that the current
0 060EH 280CH 280CH External CCW Direction Torque Limit Command is 100%.

Un-13 External CW direction torque limit command value

Unit

Communication position

Parameters description

%

RS-485

CANopen

EtherCAT

060FH

280DH

280DH

For example: The display of 100 indicates that the current
External CW Direction Torque Limit Command is 100%.

Unl14 Motor feedback-pulse number within one revolution XRange greater than 5-
digit number

Unit Communication position Parameters description
RS-485 CANopen EtherCAT Display the pulse number within one motor revolution after the
power is on.
pulse | 0610H (After the power is on, the value is 0 and starts counting)
0611H 280EH 280EH (When the servo returns to the origin, the value will be cleared as

0 and start counting again)

Un-16 Motor feedback-rotation number *Range greater than 5-digit number

Unit Communication position Parameters description
RS-485 CANopen EtherCAT After the power is turned on, display motor rotation number.
rev (After the power is on, the value is 0 and starts counting)
82} ig 2810H 2810H (When the servo returns to the origin, the value will be cleared as

0 and start counting again)

Un-18 Pulse command-pulse number within one revolution *Range greater than 5-digit

number
Unit Communication position Parameters description
RS-485 CANopen EtherCAT After power is on, count the number of pulses in 1 rotation of
pulse 0616H pulse command input under Servo ON condition. (After the
0617H 2812H 2812H power is on, the value is 0)
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Un-20 Pulse command-rotation number *Range greater than 5-digit number

Unit

Communication position

Parameters description

rev

RS-485 CANopen EtherCAT
0619H
061AH 2814H 2814H

After the power is on, count and display cycle number of pulse
command input under Servo ON condition. (After the power is
on, the value is 0)

Un-24 Multi-revolution position information of communication type encoder

feedback
Unit Communication position Parameters description
RS-485 CANopen EtherCAT Multi-revolution Absolute Position of the Communication
Encoder Motor
rev 061FH 2818H 2818H X Absolute type: Absolute Number of Revolution Data
XIncremental type: always be 0

Un-25 Single revolution position information of communication type encoder
feedback *Range greater than 5-digit number

Unit Communication position Parameters description
RS-485 CANopen EtherCAT ) ) o o
pulse 0620H ron ron Single Revolution Abslé)ilté‘fd};)sl\l/t[gr;rof the Communication
0621H
Un-27 Communication type encoder message
Unit Communication position Parameters description

RS-485

CANopen

EtherCAT

0623H

281BH

281BH

Feedback communication type encoder status

Un-28 Torque command

Unit

Communication position

Parameters description

%

RS-485

CANopen

EtherCAT

0624H

281CH

281CH

Expressed by the percentage of Rated Torque.
For example: The display of 50 indicates that the current Motor
Torque Command is 50% of the Rated Torque.

Un-29 Load inertia ratio

Unit Communication position Parameters description
RS-485 CANopen EtherCAT ) ) )
0.1 Displays the current default Load Inertia Ratio of Cn025.
0625H 281DH 281DH

Un-30 Digital output contact status (DO)

Unit

Communication position

Parameters description

RS-485

CANopen

EtherCAT

0626H

281EH

281EH

Displays the Status of Digital Output Contact (DO) individually
in Hexadecimal
For example: HOOXX (0000 0000 DO-8/7/6/5 DO-4/3/2/1)

7-100
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Un-31 Digital input contact status (DI)

Unit

Communication position

Parameters description

RS-485

CANopen

EtherCAT

0627H

281FH

281FH

Displays the Status of Digital Input Contact (DI) in Hexadecimal
For example: HOXXX (0000 DI-12/11/10/9 DI-8/7/6/5 DI-
4/3/2/1)

Un-43 Motor Electrical Angle

Unit Communication position Parameters description
RS-485 CANopen EtherCAT ) ) o
deg Display Motor Current Electrical Angle Position
0633H 282BH 282BH

Un-44 Motor model number read by the communication encoder

Unit

Communication position

Parameters description

RS-485

CANopen

EtherCAT

0634H

282CH

282CH

For example: The display of H1267 indicates that the Motor
Cn030 Number is H1267

Un-45 OnLine_AutoTuning inertia estimation

Unit Communication position Parameters description
. RS-485 CANopen EtherCAT For example: The display of 100 indicates that the Load Inertia
0635H 282DH 282DH Ratio is 10 times.
Un-46 OFFLine Tuning status
Unit Communication position Parameters description

RS-485

CANopen

EtherCAT

0636H

282EH

282EH

OFFLine_Tuning operation status

Un-47 OFFLine_Tuning error code

Unit

Communication position

Parameters description

RS-485

CANopen

EtherCAT

0637H

282FH

282FH

bit.0: 1 is inertia estimation status, 2 is gain estimation status
bit.2: 1 is load estimation fail, 2 is gain estimation fail

Un-49 Driver temperature

Unit Communication position Parameters description
RS-485 CANopen EtherCAT )
degree Driver Temperature
0639H 2831H 2831H

Un-50 External encoder pulse number *Range greater than 5-digit number

Unit Communication position Parameters description
RS-485 CANopen EtherCAT . .
ulse When using full-closed loop function, the external encoder
P 822‘3& 2832H 2832H displays pulse number after the power is on.
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Un-52 Error between external and motor encoders *Range greater than 5-digit number

Unit Communication position Parameters description
RS-485 CANopen EtherCAT
ulse The Error of External Encoder and Motor Encoder When
P ggggg 2834H 2834H Operating with a Fully Closed Loop Function

Un-53 Current alarm number

Unit

Communication position

Parameters description

RS-485

CANopen

EtherCAT

063FH

2835H

2835H

For example: The display of 01 indicates that the current alarm
number is AL001

Un-54 EtherCAT PDO Packet Loss Counter

Unit

Communication position

Parameters description

RS-485

CANopen

EtherCAT

0640H

2836H

2836H

For example: Monitor if the quality of communication is normal;
generate AL049 if abnormal

Un-55 System multi-revolution position

Unit Communication position Parameters description
RS-485 CANopen EtherCAT System Multi-revolution Position

rev (When the servo returns to the origin, the value will be cleared as
0641H 2837H 2837H

0 and start counting again)

Un-56 System single revolution position *Range greater than 5-digit number

Unit Communication position Parameters description
RS-485 CANopen EtherCAT System Single Revolution Position

rev 0642H (When the servo returns to the origin, the value will be cleared as
0643H 2838H 2838H 0 and start counting again)

Un-88 Total ServoOn time

Unit Communication position Parameters description
RS-485 CANopen EtherCAT

hour ServoOn total time
0663H - -

Un-89 Total PowerOn time

Unit Communication position Parameters description
RS-485 CANopen EtherCAT

hour PowerOn total time
0664H - -
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7-3-12 Diagnostic Parameters (dn-oo)

Parameter LR s

Code Name and Function Communication
Address

dn-01 Current Control Mode Display OF01H
dn-02 Digital Output Contact Signal Status OF02H
dn-03 Digital Input Contact Signal Status OF03H
dn-04 CPU Software Version Display 0F04H
dn-05 Jog Mode Operation -
dn-06 Reserved -
dn-07 External Voltage Offset Automatic Adjustment (Note 1) OFO7H
dn-08 Display Serialized Models OFO8H
dn-09 ASIC Software Version Display OFO9H
dn-11 Automatic Detection of Magnetic Angle Position OFOBH

Note 1: JISDG2S-E does not have this function
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8-1 RS-485 Communication Function

This Servo Driver provides RS-485 Communication Function and the following describes the

communication wiring and communication protocol.

8-1-1 RS-485 Communication Wiring
CN4 Wiring Method

Servo Driver CN4

Personal Computer

USB/RS-485 converter
=~

'&__ |- o
2 [ Sem—1
= 5 =
Driver end uses MD-Type 8Pins RS-485 converter
Pin Pin N Symbol Pin N Symbol
Number In Name ympbo INn Name ympo
1 Serial Data Transmission + D+
2 Serial Data Transmission - D-
3 Signal Grounding GND —I_f Power Input Positive Terminal| + VS
4 NS Power Input Ground Terminal | GND
5 Serial Data Transmission + D+
6
7 Serial Data Transmission - D- Power Supply
8

® 06
® @06
ORO)
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CN5 / CN6 Wiring method ¥JSDG2(S)-E does not have this function

It is necessary to add a Terminal
Resistor between the D+ and D-

Servo Driver pins at the last Servo Driver

CN5/CN6
Servo
Driver
Communication Cable
l | JSSRTR0001~

JSSRTRO0050

Terminal

Resistor
JSSTRO1

TECO [ ot -
i - " . -
. " i) .

Drive L - ¥ oo o

oo s e
AR AP A A AW PA AT |

PLC )
Servo Driver

CN5 / CN6 Terminal Configuration Diagram (RS-485 Communication):

Pin Name
1 -
v ° 2 :
3 GND
4 D+
5 D-
6 -
7 GND
8 -
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8-1-2 RS-485 Communication Related Parameters

Cn036 ID Setting
Initial Value | Unit Setting Range Effective RS-485 Address
1 -- 1~254 Power Re-set 0027H

Setting Description: When using the Modbus Communication Interface, each set of Drivers needs to set

different IDs in this parameter in advance; if the IDs are set repeatedly, it will result

in communication not being operated normally.

Cn037.0 Modbus RS-485 Communication Transmission Rate

Initial Value Unit Setting Range Effective RS-485 Address
1 -- 0~5 Power Re-set 0028H
Setting Description:
Setting | Description | Setting | Description
[|_| il .—ﬂ—@ 0 4800 3 38400
LIS (S (R () 1 9600 4 57600
2 19200 5 115200
Cn037.2 RS-485 Communication Write Selection
Initial Value Unit Setting Range Effective RS-485 Address
1 -- 0~1 Power Re-set 0028H
Setting Description:
Setting Description
—T=T= 0 RS-485 Communication Write to

;

\——/

/—\

EEPROM

RS-485 Communication Write to

SRAM
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Cn038 Communication Protocol

Initial Value Unit Setting Range Effective RS-485 Address
0 -- 0~8 Power Re-set 0029H
Setting Description:
Setting Description Setting Description
0 7,N,2(Modbus, ASCII ) 5 8,0, 1 (Modbus, ASCII )
1 7,E,1(Modbus, ASCII) 6 8,N, 2 (Modbus, RTU )
2 7,0, 1 (Modbus, ASCII) 7 8,E,1(Modbus, RTU)
3 8, N, 2 ( Modbus, ASCII ) 8 8,0, 1(Modbus, RTU)
4 8,E, 1 (Modbus, ASCII) -
Cn039 Communication Timeout Setting
Initial Value Unit Setting Range Effective RS-485 Address
0 sec 0~20 Power Re-set 002AH

Setting Description: If the setting value is greater than 0, the Communication Timeout Function is turned

Cn040 Communication Response Delay Time

on immediately and must conduct communication within the set time, otherwise, a

communication error will appear. If the setting value is 0, then indicates this

function is turned off.

Initial Value

Unit

Setting Range

Effective

RS-485 Address

0

0.5ms

0~255

Power Re-set

002BH

Setting Description: Delay the communication time of Driver responding to Supervisory Control Unit.
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Hn617 Digital Input Contact Control Method Selection

Initial Value | Unit Setting Range Effective RS-485 Address
H*0000 - H0000 ~ HOFFE Effective after Set 0511H
(Hexadecimal)

Setting Description: Digital Input Contact (12 contacts in total) is determined by Bit Setting Method with

external terminal or communication control; bit setting uses a method by converting
binary bits to hexadecimal. Correspond Digital Input Contacts DI-1 ~ DI-12 to the
binary Oth~ 11th bits respectively first and then set after converting the planned
binary bits to hexadecimal. Binary Bit Representation: 0: Digital Input Contact is
controlled by an External terminal; 1: Digital input contact is controlled by
communication. When the parameter is set to H’0000, it means all digital input
contacts are controlled by external terminals and by communication when the setting
is H’OFFF.

For example: if the user wants to set Digital input contact DI-1,DI-3, DI-6, DI-10 &
DI-12 controlled by communication and other contacts by external terminals, the
binary bit corresponds to digital input contact is [0000 1010 0010 0101]

Among this, set the Oth bit to 1 meaning DI-1 is controlled by communication and
the first bit to 0 meaning DI-2 by external terminals. Set other bits by this method;

after converting to hexadecimal, it can be setas [H0A2 5 )

Hn618 Communication Control Digital Input Contact Status

Initial Value Unit Setting Range Effective RS-485 Address
H’0000 -- HO000 ~ H.OFFF Effective after Set 0512H
(Hexadecimal)

Setting Description: Use the bit setting method to determine the contact State when Digital Input

Contacts (12 contacts in total) are controlled by communication. Please refer to
Hn617 Description for Bit Setting Method. When the parameter is set to H’0000, it
means all digital input contacts are controlled by external terminals and by
communication when the setting is H’0FFF.

Binary bit representation: 0: Digital Input Contact OFF; 1: Digital input contact ON
When the parameter is set to H’0000, it means all digital input contacts are
controlled by external terminals and by communication when the setting is H’OFFF.
(Note) The use of this function must coordinate with the setting of parameter
Hné617.
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8-1-3 RS-485 Communication Protocol and Format

When using the RS-485 Modbus communication interface, each set of drivers must set its driver ID in
advance in parameter Cn036. The Supervisory Control Unit can then perform communication control on
the individual Drivers based on the ID.

Communication method utilizes Modbus network communication and can use the following two
protocols: ASCII (American Standard Code for information interchange) mode and RTU (Remote

Terminal Unit) mode. The required mode can be set using parameter Cn038.

Code Meaning

ASCII Mode

Each byte data consists of two ASCII bits.

For example, a 1-byte data 26H is represented by ASCII Code '26' and includes ASCII Code of 2' <32H>
and ASCII Code of “6” <36H>.

Number 0 ~ 9 and alphabet A ~ F represented by ASCII codes are listed in the following table:

Character
Symbol

Corresponding

ASCII Code 30H 31H 32H 33H 34H 35H 36H 37H

Character
Symbol

Corresponding

ASCII Code 38H 39H 41H 42H 43H 44H 45H 46H

RTU Mode
Every byte data consists of 2 4-bit hexadecimal bits.
For example: a 1-byte data 26H.
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Byte Structure

10 bit Character Frame (for 7-bit Byte Data)

Start Stop Stop
TN2 bit 0 1 2 3 4 5 6 bit bit
«— - - - Data:7bits - - - —
—- - - - - - - - Character Frame: 10 bits - - - - - - - -
Start Even Stop
TEL fi 0L 23 405 6 ity | bit
«— - - - Data:7bits - - - —
—- - - - - - - - Character Frame: 10 bits - - - - - - - -
Start Odd Stop
701 it 0 b 20304 5 6 ity | bit
«— - - - Data:7bits - - - —
— - - - - - - - - Character Frame: 10 bits - - - - - - - -
11 bit Character Frame (for 8-bit Byte Data)
Start Stop Stop
SN2 bit O0i1{2{3i4i{5i6:7 bit bit
«— - - - Data:8bits - - - —
— - - - - - - - - Character Frame: 11 bits - - - - - - - -
Start Even Stop
8E1 bit 01 :2{3:4:5:6:7 parity bit
«— - - - Data:8bits - - - —
— - - - - - - - - Character Frame: 11 bits - - - - - - - -
Start Odd Stop
801 bit 01 :2{3:4:5:6:7 parity bit
«— - - - Data:8bits - - - —
—- - - - - - - - Character Frame: 11 bits - - - - - - - -
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Communication Data Structure

ASCII Mode
Code Name Content Description
STX Communication 3AH; Character :*
Starts
1-byte includes 2 ASCII Codes
.. For the communication address range is 1 ~ 254 must be
Communication .
ADR Address converted to hexadecimal first;
For example, the Driver ID is 20, hexadecimal is 14H,
ADR="1°,4—’1°=31H, ‘0’=34H
1-byte includes 2 ASCII Codes
CMD Command Common command instruction codes are as follows: ‘0’3;H
Instruction (Read Register), ‘0°6’H (Write Single Register), ‘0”°8’H
(Diagnostic Function), ‘1”0°H (Write Multiple Registers)
DATA(n-1) n-word = 2n-byte (consists of 4n ASCII Codes) ; n<30
Data Character | Data Character Format is determined by the Command
DATA(0) Instruction Code
LRC Check Digit 1-byte includes 2 ASCII Codes
END 1 End Code 1 (CR) | ODH ; Character '\ 1'
END 0 End Code 0 (LF) | 0AH ;> Character '\ n'
RTU Mode
Code Name Content Description
STX Communication More than 10ms of Quiescent Time
Starts
1-byte
o For the communication address range is 1 ~ 254 must be
Communication .
ADR Address converted to hexadecimal first;
For example, the Driver ID is 20, hexadecimal is 14H, and
ADR ="14H’
1-byte
CMD Command Common command instruction codes are as follows: 03H
Instruction (Read Register), 06H (Write Single Register), 08H
(Diagnostic Function), 10H (Write Multiple Registers)
DATA(n-1) n-word = 2n-byte ; n<30
Data Character | Data Character Format is determined by the Command
DATA(0) Instruction Code
Check Digit - Least
CRC-Low Significant Bit [-byte
. Check Digit - Most
CRC-High Significant Bit [-byte
END 0 End Code 0 More than 10ms of Quiescent Time
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Commonly Used Command Instruction Code

03H: Read Register
Read N words in succession, N maximum is 29 (1DH).

For Example: Read 2 words in succession from the starting address 0200 of the Driver with ID 01H.

ASCII Mode
Command message PC - Servo Response message Servo = PC (OK) Servo 2 PC (ERROR)
STX “u STX ‘0 STX 0
ADR - (1) - ADR - (1) - ADR - (1) -
[3 O b 3 0 2 3 8 2
CMD CMD CMD
< 3 b 3 3 b 3 3 b
) < 0 b Data 3 0 b 3 0 b
StIe)lrttlng (MSB) ——~ N oP R e Error Code ——+
ata
< 0 b 3 0 b 3 7 b
Address | (LSB) Address | (MSB) 0 LRC v
0200H
‘0’ ‘B’ ENDI1 (CR) | (ODH)
Data Length 0’ CEE | (LI 1’ ENDO
(Calculated by e — (LE) | (0AH)
word) <p Address | (MSB) Fo
P 0201H e
LRC Y content (LSB) 0
END1 ‘E’
(CR) (ODH) LRC E
ENDO (LF) (0AH) ‘8’
END1 (CR) (ODH)
ENDO (LF) (0AH)
RTU Mode
Command message PC - Servo Response message Servo > PC (OK) Servo 2 PC (ERROR)
ADR 01H ADR 01H ADR 01H
CMD 03H CMD 03H CMD 83H
Starting Data
Data (MSB) 02H (Number of Bits) 04H Error Code | 02H
Address | (LSB) 00H Content | (MSB) 00H CRCLSB | COH
Data Length 00H of 0200H | (LSB) BAH CRCMSB | FIH
Calculated b
( word) y 02H Content | (MSB) IFH
CRCLSB 04H S (QADILE| (LSB) 40H
CRC MSB 07H CRCLSB A3H
CRC MSB D4H
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06H: Write Single Register
Write 1 word to Register
Write 100 (0064H) in the starting address 0200H of the Driver with ID 01.

ASCII Mode
Command message PC = Servo Response message Servo - PC (OK) Servo - PC (ERROR)
STX cu’ STX “u0 STX “u0
13 O b 3 0 2 [3 0 9
ADR - ADR — ADR 1
13 O b 3 0 2 [3 8 9
CMD CMD CMD
13 6 b 3 6 2 [3 6 9
13 O b 3 0 2 [3 0 9
Starting | (MSB) — P Starting | (MSB) <5 Error Code — 3
Data 0 Data 0 ey
Address (LSB) e Address (MSB) o LRC v
‘0’ ‘0’ END1 (CR) | (0ODH)
Data Content ‘0’ Data Content ‘0° ENDO (LF) | (0AH)
(word Format) ‘6’ (word Format) ‘6
[3 4 b 3 4 9
[3 9 b 3 9 9
LRC LRC
[3 3 b 3 3 9
END1 (CR) (ODH) END1 (CR) (ODH)
ENDO (LF) (0AH) ENDO (LF) (0AH)
RTU Mode
Command message PC - Servo Response message Servo = PC (OK) Servo 2 PC (ERROR)
ADR 01H ADR 01H ADR 01H
CMD 06H CMD 03H CMD 86H
Starting | (MSB) | 02H Starting | (MSB) 02H Error Code | 03H
Data Data
Address (LSB) 00H Address (LSB) 00H CRCLSB 02H
Data Content 00H Data Content 00H CRCMSB | 61H
(word Format) 64H (word Format) 64H
CRC LSB 89H CRC &1 89H
CRC MSB 99H CRC &I 99H
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08H: Diagnostic Function
Use Sub-function Code 0000H to check the Transmission Signal between Master and Slaver. The Data

Content can be any number.

For example: Use Diagnostic Function on the Driver with ID 01H.

ASCII Mode
Commandsmessage PC > Response message Servo > PC Servo > PC (ERROR)
ervo (OK)
STX c STX c0 STX c
[3 O b 3 0 2 [3 0 2
ADR 1 ADR 1 ADR 1
[3 O b 3 0 2 [3 8 2
CMD CMD CMD
[3 8 b 3 8 9 [3 8 9
[3 0 b 3 0 9 [3 0 9
Sub- | MSB) — 0 Sub- (MSB) 0 Error Code 3
function 0 function 0 7
Code | (LSB) Code | (LSB) LRC
[3 0 b 3 0 9 [3 4 9
‘A” ‘A” END1 (CR) | (ODH)
Data Content ‘5 Data Content ‘5’ ENDO (LF) | (0AH)
(word Format) €3 (word Format) €37
19 7 b 13 7 9
[3 1 b 3 1 9
LRC LRC
19 B 9 [ B b
END1 (CR) (ODH) END1 (CR) (ODH)
ENDO (LF) (0AH) ENDO (LF) (0AH)
RTU Mode
Command message PC = Servo Response message Servo = PC (OK) Servo 2 PC (ERROR)
ADR 01H ADR 01H ADR 01H
CMD 08H CMD 08H CMD 88H
Sub-function | (MSB) | 00H Sub-function | (MSB) | 00H Error Code | 03H
Code (LSB) | 00H Code (LSB) 00H CRC MSB | 06H
Data Content ASH Data Content ASH CRCLSB | OIH
(word Format) 37H (word Format) 37H
CRCLSB DAH CRCLSB DAH
CRC MSB 8DH CRC MSB 8DH
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10H: Write multiple registers (Long word parameters need to use Write multiple registers (10H) to

complete)
Write N words to consecutive registers, N maximum is 27 (1BH).

For example: Write 100 (0064H), 300 (012CH) in two consecutive registers of starting address 0100H

Servo Driver with ID 01.
ASCII Mode
Command message PC - Servo

Response message Servo 2 PC (OK) Servo 2 PC (ERROR)

STX © STX © STX ©
[3 O b 13 0 E) 3 0 Pl
ADR - ADR - ADR -
[3 1 2 3 1 b 3 9 9
CMD CMD CMD
[3 O b 13 0 E) 3 0 Pl
‘0’ ‘0 ‘0°
Starting | (MSB) 1’ Starting | (MSB) ‘1’ Error Code — P
Data — Data — —
Address (LSB) 0 Address (LSB) 0 LRC 6
¢ 0 ’ ¢ 0 4 3 D 9
‘0’ ‘0 ENDI1 (CR) | (ODH)
et Langih 0’ Data Length 0’ ENDO (LF) | (0OAH)
(Calculated by word) ‘0° (Calleslzizs oy ‘0’
word)
< 2 > 3 2 9
Data Length ‘0° ‘E’
(Number of Bits) “4° LRC e
‘0’ ENDI1 (CR) (ODH)
(MSB) —
Write Data 0 ENDO (LF) (0AH)
to 0100H ‘6’
(LSB) —
4
19 O b
) (MSB) —
Write Data 1
to 0101H cCe
(LSB) —
2
19 5 b
LRC
19 7 b
ENDI1 (CR) (ODH)
ENDO (LF) (0AH)
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RTU Mode

Command message PC = Servo

Response message Servo - PC (OK)

Servo - PC (ERROR)

ADR 01H ADR 01H ADR 01H
CMD 10H CMD 10H CMD 90H
Starting (MSB) | O1H Starting (MSB) 01H Error Code 02H
Data Data
Address | (LSB) | O00H Address | (LSB) 00H CRCLSB | CDH
Data Length 00H Data Length 00H CRCMSB| CIH
(Calculated by word) | 02H (Calculated by word) 02H
(Numl:]z:?tce)lf Bits) 04H CRCLSB 40H
Write Data | (MSB) | 00H CRC MSB 34H
to 0100H | (LSB) | 64H
Write Data | (MSB) | OIH
to 0101H | (LSB) | 2CH
CRCLSB BFH
CRC MSB ADH

LRC (ASCII Mode) and CRC (RTU Mode) Check Digit
LRC Check Digit:

ASCII Mode uses LRC (Longitudinal Redundancy Check) Check Digit.

The LRC Check is to calculate the sum of ADR, CMD, starting data address, and data contents, after the
sum is divided with the unit in 256 (100H) and take the remainder (if the total sum is 19DH, then take
9DH), and the remainder is calculated in 2's complement, the final result calculated is the LRC Check Digit.

For example: Use Diagnostic Function on the Driver with ID 01H.

01H+08H+00H+00H+AS5H+37H = ESH
Take ESH 2's complement is 1BH, so the LRC is 'l', 'B'
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CRC Check Digit:
RTU Mode uses CRC (Cyclical Redundancy Check) Check Digit.
CRC Check Calculation Method is as follows:

1. Load a 16-bit CRC register with FFFFH;

2. Perform XOR (Exclusive OR) calculation on the first 8-bit byte value of the data content with
the low byte of the CRC Register, and store the result in the CRC Register.

3. Shift the CRC Register one bit (LSB) to the right, then fill 0 to the Most Significant Bit (MSB);

4. Check the value of bit (LSB) shifted to the right.

If it is 0, then save the new value in the CRC Register;
If it is 1, then perform XOR calculation on the new value and AOO1H, then save the result in the
CRC Register;

5. Repeat Steps 3 ~ 4, until all 8 bit are completed calculation, then perform Step 6;

6. Take the next 8-bits message data of the data content to calculate repeating Steps 2 ~ 5, until all
message data are completed calculations, the CRC Register content at this time is the CRC
Check Digit.

Error Code

If an error occurs during communication connecting process, the Driver will issue an Error Code, add

80H to Command Function Code and then transmit to ModBus master station system altogether.

Error L
Code Name Description
01 Command Instruction | The function code received in the query is not an
Code Error allowable action for the server (or slave).
The data address received in the query is not an
02 Data Address Error allowable address for the server (or slave).
03 Data Content Error A value contained in the query data field is not an
allowable value for server (or slave).
An unrecoverable error occurred while the server (or
04 Slave Equipment Error | slave) was attempting to perform the requested
action.
Communication )
05 Command Mode Error RTU mode: CRC check error
06 Communication ASCII mode: LRC check error or no end
Command Mode Error | code(CRLF)
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8-2 CANopen communication function * Only JSDG2S contains this function

8-2-1 CANopen Overview

In this chapter, we will introduce CANopen communication specification, communication structure,
object utilization and mode control of JSDG2S servo driver. The chapter will be divided into: system
parameter setting, basic characteristics, CANopen communication, servo control and detailed description
of object list. Through this document, users can have a basic understanding and use CANopen

communication.

8-2-2 CANopen Basic Features

(1) Port message

When the user needs to CANopen communication, JSDG2S servo driver provides two RJ-45 ports
CNS5 & CN6 on the hardware. This facilitates the drive and control to a single or multiple slave stations

when using CANopen communication.

Pin | Definition | Pin | Definition CN5 CN6
1 CAN_H 5 -

2 CAN_L 6 -

3 GND 7 GND

4 - 8 - ouT

(2) Connection

Due to the physical characteristics of CANopen communication, when using the serial connection of
a single or multiple slave stations, two RJ-45 ports (CN5/CN6) provided by JSDG2S servo driver do not

have direction. The last driver needs to install a terminal resistor JSSTRO1.

CN5 CNé6 CN5  CN6 ChN CN5  CN6

JSSTRO1

CANopen
Controller

(3) Communication Cable

When using CANopen, the controller and servo driver use standard Ethernet cable CATSe. It is
recommended to use shielded Ethernet cable if an ideal communication quality is required.
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8-2-3 CANopen Parameter Setting

Cn001 Control Mode Selection

Initial Value | Unit Setting Range Effective RS-485 Address
2 -- 0~D Power Re-set 0001H
Setting Description:
Setting Description
B CANopen-complete (JSDG2S function)
C CANopen-simple (JSDG2S function)

C mode-CANopen simple; can rapidly switch to Operation enabled under status machine state.

Mode 0x6040H (Controlword)

B mode O[Switch on Disabled] — 6[Ready to Switch on] — 7[Switch on] —
(complete) | F[Operation enabled]

C‘mode O[Switch on Disabled] — F[Operation enabled]
(simple)

Cn078.0 CANopen communication write-in selection X% Only JSDG2S model contains this

function
Initial Value Unit Setting Range Effective RS-485 Address
0 -- 0~1 Power Re-set 0051H
Setting Description:
Setting Description
e I_I\I_I/ 0 CANopen communication write in
[I_l ] |_|] SRAM
7N 1 CANopen communication write in
EEPROM
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Cn078.2 CANopen communication transmission rate * Only JSDG2S model contains this

function
Initial Value | Unit Setting Range Effective RS-485 Address
1 -- 0~5 Power Re-set 0051H
Setting Description:
Setting | Description | Setting | Description

0 IM 3 125k

1 500k 4 100k

2 250k 5 50k

Cn079 CANopen ID setting % Only JSDG2S model contains this function

Initial Value

Unit

Setting Range

Effective

RS-485 Address

1

1 ~127

Power Re-set

0052H

Cn095 CANopen detection bus off and disconnection level % Only JSDG2S model

contains this function

Initial Value

Unit

Setting Range

Effective

RS-485 Address

130

128 ~ 256

Power Re-set

0062H

Setting description:.  When CANopen Error Counter is greater than the set level, AL-29 alarm will occur.

Cn096 CANopen disconnection clearing comparison level % Only JSDG2S model

contains this function

Initial Value

Unit

Setting Range

Effective

RS-485 Address

100

0~127

Power Re-set

0063H

Setting description: When CANopen Error Counter is smaller than the set level, automatically clear AL-

29 (CANopen communication disconnection)

En701 Position unit change (numerator)

Initial Value

Unit

Setting Range

Effective

RS-485 Address

1

1 ~ 536870911

Effective after Set

Setting description: Same as object CiA402 subobject 6093 function 1.
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En702 Position unit change (denominator)

Initial Value

Unit

Setting Range

Effective

RS-485 Address

1

1 ~536870911

Effective after Set

Setting description: Same as object CiA402 subobject 6093 function 2.

En703 Speed unit change (numerator)

Initial Value

Unit

Setting Range

Effective

RS-485 Address

1

1 ~ 536870911

Effective after Set

Setting description: Same as object CiA402 subobject 6095 function 1.

En704 Speed unit change (denominator)

Initial Value

Unit

Setting Range

Effective

RS-485 Address

1

1 ~536870911

Effective after Set

Setting description: Same as object CiA402 subobject 6095 function 2.

En705 Acceleration unit change (numerator)

Initial Value

Unit

Setting Range

Effective

RS-485 Address

1

1 ~536870911

Effective after Set

Setting description: Same as object CiA402 subobject 6097 function 1.

En706 Acceleration unit change (denominator)

Initial Value

Unit

Setting Range

Effective

RS-485 Address

1

1 ~ 536870911

Effective after Set

Setting description: Same as object CiA402 subobject 6097 function 2.

En707 CiA402 Stalling allowed times

Initial Value

Unit

Setting Range

Effective

RS-485 Address

0

0~ 65536

Effective after Set

Setting description: Same as object EtherCAT subobject 10F1 function 2.
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8

-2-4 CANopen Protocol

G2S CANopen contains the following protocols:

L 4

L 4
L 4
L 4

NMT(Network Mangement Object)
SDO(Service Data Object)
PDO(Process Data Object )

Special function object

Network management: used to activate network and monitor equipment (heartbeat, enable message).

In network management, the same network only allows one master node and one or multiple slave nodes

and follow the master-slave model. The equipment with network management master function is usually

called CANopen master station and usually has SDO client functions. ON the contrary, the equipment

with network management slave function is usually called CANopen slave station and must have PDO

function. In this way, CANopen master station can control the slave station and read/write the object

dictionary of CANopen slave station.

Network management NMT

1. NTM service and protocol

CANopen equipment activated and automatically enters pre-operation status after internal
initialization. Then notify NMT master of this status change incident through Boot-up. The whole
network will enter operation status when NMT master sends one CAN message. In addition, NMT
master can force the equipment into prohibition status; all other communication services are prohibited

except network management and heartbeat.

Start Up

l 1)

» >

ol ati T«
4% Initialization e

» |

, @ (11)

(14)
Pre-operation Mode
< P ™

A

(4) ()
3 Stop Mode }
3) @)
4( Operation Mode (6)
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Steps Definition Command specifier
(1) Automatic initialization
@) Enter prg-operation mode
automatically
(3),(6) Open remote node 01
4),(7) Enter pre-operation mode 80
(5),(8) Enter stop mode 02
(9),(10),(11) Reset node 81
(12),(13) ,(14) Reset communication 82

2. Equipment monitoring

Monitoring equipment (error control) services and protocols are used to detect if the equipment in
the network is online and its status. CANopen system provides heartbeat message that can be applied to
monitor equipment. The heartbeat message sends one or multiple equipment information regularly;
devices monitor each other.

Service data Object SDO

Object dictionary bridges application and communication. All data entries of CANopen equipment
are managed by the object dictionary. Each object dictionary entry can be addressed by index or
subindex. CANopen defines the parameter setting of SDO mainly using on the master node to the slave
node. Service confirmation is the most distinguishing feature of SDO; it generates one response for

each information to secure the accuracy of data transmission.

In the CANopen system, this kind of communication mode for data exchange is based on
client/server structure. Generally, CANopen slave mode serves as SDO server and CANopen master
node as the client. The client visits the object dictionary on data server through “send SDO request” to

read/write a single object in the dictionary. The following is the flowchart of SDO write-in status
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COB-ID

> 0x600+ >
. Message (8byte) =—>
Client Node-ID £ei(Bbyie) Server
0o | 1 2 [ s a5 6]
Write request emd | Idx2 | Idx1 | Sidx data

4byte data | | 23 |

2byte data | | 2Bh |

|
3byte data \ 27h \ \
|
|

Ibyte data | | 2Fh |

COB-ID
< 583h+ : <
Client Node-ID B (i) Server
-
0 1 2 3 4 | 5 ‘ 6 ‘ 7

cmd | Idx2 | Idx1 | Sidx data

[ oon | \ \ 1 1 1 ] |Write response

[ son | \ \ \ error code | | error response

Process data object PDO

PDO uses producer-consumer model to transmit real-time data. The producer is responsible for
transmitting the information; for example, if data transmission is triggered by certain internal incident
of the equipment, all other buses monitor data sent on buses. The priority of PDO is determined by
corresponding CAN identifier (COB-ID). Whether the message (consumer) should be processed is
judged by respective identifiers. PDO can be divided to RPDO (receiving process data object) and
TPDO (transmitting process data object). TPDO and RPDO mentioned in the protocol are relative and
described from a specific slave angle. For example: I/O equipment transmits its input data in TPDO;
for equipment receives this TPDO data, this TPDO is the device’s RPDO.

1. CAN identifier of PDO
CANopen protocol has pre-defined default identifiers for TPDO 1~4 and RPDO 1~4 according to

node ID. If the default CAN identifier is used, the all slaves can communication with masters having
corresponding RPDO and TPDO; however, the slave cannot monitor TPDO given out from other
slaves. Therefore, if the producer-consumer model exchanges data directly between non-programmable
slaves, it is necessary to reset COB-ID to make CAN identifiers of the producer and consumer
identical.
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Object COB-ID Object dictionary position | Map dictionary position
PDO 1 (transmit) 181h-1FFh 1800h 1A00h
PDO 1 (receive) 201h-27Fh 1400h 1600h
PDO 2 (transmit) 281h-2FFh 1801h 1A01h
PDO 2 (receive) 301h-37Fh 1401h 1601h
PDO 3 (transmit) 381h-3FFh 1802h 1A02h
PDO 3 (receive) 401h-47Fh 1402h 1602h
PDO 4 (transmit) 481h-4FFh 1803h 1A03h
PDO 4 (receive) 201h-27Fh 1403h 1603h

2. PDO communication parameter

The parameter mainly covers transmission type; time of prohibition.

*  Transmission type

¢ Synchronous transmission can be divided into non-cyclic and cyclic transmission. Non-

periodical transmission is pre-triggered by the object specific incident specified in

equipment subprotocol. On the other hand, periodical transmission is achieved by receiving

SYNC. The user can set 1-240 synchronous object triggering.

¢ The triggering of asynchronous transmission is achieved by object specific incident

specified in equipment subprotocol.

Transmission type Transmission type description Note

The master station transmits one synchronous message to the slave
station every synchronous cycle. When RPDO data changes, RPDO

RPDO data is trqnsmitted to the s.lave s-tation. apd the data received from the Synchronogsly
slave station becomes valid until receiving the next synchronous non-cyclic
message. When there is no change in RPDO data, the master station

0 does not transmit RPDO data to the slave station.

The master station transmits one synchronous message to the slave
station every synchronous cycle. When TPDO data changes, TPDO

TPDO datg will be transmitted to the master station immediately gnd becomes Synchronogsly
valid after the master station receives TPDO. When there is no change non-cyclic
in TPDO data, the slave station does not transmit TPDO data to the
master station.
The master station transmits one synchronous message to the slave
station every synchronous cycle. The master station transmits RPDO Synchronous

RPDO . . .
data once every synchronous cycle; RPDO received by the slave station cyclic

. will become valid until receiving the next synchronous message.

The master station transmits one synchronous message to the slave

TPDO station every synchronous cycle. The master station transmits TPDO Synchronous
data once every synchronous cycle; TPDO received by the slave station cyclic
will become valid until receiving the next synchronous message.
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Transmission type Transmission type description Note
The master station transmits one synchronous message to the slave
station every synchronous cycle. The master station transmits RPDO Synchronous
RPDO . .
data once every two synchronous cycles; RPDO received by the slave cyclic
5 station will become valid until receiving the next synchronous message.
The master station transmits one synchronous message to the slave
station every synchronous cycle. The master station transmits TPDO Synchronous
TPDO . .
data once every two synchronous cycles; TPDO received by the slave cyclic
station will become valid until receiving the next synchronous message.
RPDO Analogize by transmission type 1 & transmission type 2 Syng}}llzﬁgous
3~245 -
TPDO Analogize by transmission type 1 & transmission type 2 Syngycﬁgous
When RPDO data changes, RPDO data is transmitted to the slave
RPDO station and becomes valid after the slave station receives the data. Asvnchronous
When there is no change in RPDO data, the master station does not Y
transmit RPDO data to the slave station.
When times of prohibition are all 0 and after TPDO data changes,
TPDO data is transmitted to the master station and becomes valid
254, immediately after the master station receives the data; when TPDO data
255 has no change, the slave station does not send TPDO data to the master
TPDO station. When either time of incident time or prohibition is not 0, the Asvnchronous
slave station transmits TPDO data once every incident time (when y
TPDO is transmitted once, it is not allowed to send again during time
of prohibition). When TPDO data changes, it will be transmitted to the
master station immediately and the data received by the master station
becomes valid right away.

*  Time of prohibition

The function of time of prohibition equals to PDO sending filtering program. When PDO input
data changes for the first time, this PDO data will be sent directly without any delay. After that, if PDO

changes again, PDO transmission will not be triggered immediately. Time of prohibition defines the

least time interval when sending two PDO with same CAN identifiers; this is to prevent too frequent

TPDO transmission which uses large bus bandwidth and thus effects bus communication. Meaning

after PDO is sent, the next PDO will be sent after one time of prohibition. Invalid when the parameter

is set as 0.

3. PDO mapping parameter

Mapping parameter includes object list in one object dictionary; there objects are mapped to the

corresponding PDO, including data length (unit: bit). PDO message content is pre-defined; if PDO
supports changeable PDO mapping, then this PDO can be configured through SDO. RxPDO provides
1600h~0x1603h; TxPDO provides 1A00h~0x1A03h. The user can choose one from each to use on PDO

mapping.
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PDO mapping Preset PDO mapping object
1st PDO Mapping (preset open)
RxPDOI1 Controlword
(1600h) (6040h)
TxPDO1 Statusword
(1A00h) (6041h)
2st PDO Mapping (preset close)
*RxPDO2 Controlword Modes of operation
(1601h) (6040h) (6060h)
*TxPDO2 Statusword Modes of operation display
(1A01h) (6041h) (6061h)
3st PDO Mapping (preset close)
RxPDO3 Controlword Target Position
(1602h) (6040h) (607Ah)
TxPDO3 Statusword Position Actual Value
(1A02h) (6041h) (6064h)
4st PDO Mapping (preset close)
RxPDO4 Controlword Target Velocity
(1603h) (6040h) (60FFh)
TxPDO4 Statusword Velocity actual value
(1A03h) (6041h) (606Ch)

% Each set of PDO mapping can use data up to 32bytes or a maximum of 8 objects. If there are 8
objects already and byte data is under 32 bytes, the user still cannot add any mapping object.

ESD document

When using CANopen communication, the user can configure CANopen controller through

CANopen electronic data sheet (EDS) provided by TECO. EDS file consists of all object information
JSDG2S servo driver can provide for using and related settings.

8-2-5 CANopen Servo Control

Please refer to “8-3-6 EtherCAT servo control”

8-2-6 CANopen Object List
Please refer to “8-3-7 EtherCAT object list”
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8-3 EtherCAT communication function * Only JSDG2(S)-E contains this

function

8-3-1 EtherCAT Overview

In this chapter, we will introduce EtherCAT communication specification, communication structure,
object utilization and mode control of the servo driver. The chapter will be divided into: system parameter
setting, basic characteristics, EtherCAT communication, servo control and detailed description of object

list. Through this document, the user can have a basic understanding and use CANopen communication.

8-3-2 EtherCAT Basic Features

(1) Port message

When the user needs to use EtherCAT communication, JSDG2S servo driver provides two RJ-45
ports CN5 & CN6 on the hardware. This facilitates the drive and control to a single or multiple slave

stations when using EtherCAT communication.

Pin Definition Pin Definition

1 - - : CN5 CN6
2 Tx- 6 Rx-

3 Rx+ 7 -

4 - 8 -

ouT

(2) Connection

Due to physical characteristics of EtherCAT communications, when using serially connected single
or multiple slave stations, please pay attention to that two RJ-45 ports (CN5/CN6) provided by the servo
driver have direction. CN5 is defined as IN; define CN6 as OUT.

EtherCAT
Controller
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(3) Communication Cable

When using Ethernet, the controller and servo driver use standard Ethernet cable CATS5e. It is

recommended to use shielded Ethernet cable if an ideal communication quality is required.

8-3-3 EtherCAT Parameter Setting
Cn001 Control Mode Selection

Initial Value Unit Setting Range Effective

RS-485 Address

2 -- 0~D Re-start Power

0001H

Setting Description:

Setting Description

D EtherCAT Mode

En701 CiA402 Position unit change (numerator)

Initial Value Unit Setting Range Effective

RS-485 Address

1 - 1 ~536870911 Effective after Set

Setting description: Same as object CiA402 subobject 6093 function 1.

En702 CiA402 Position unit change (denominator)

Initial Value Unit Setting Range Effective

RS-485 Address

1 -- 1 ~ 536870911 Effective after Set

Setting description: Same as object CiA402 subobject 6093 function 2.

En703 CiA402 Speed unit change (numerator)

Initial Value Unit Setting Range Effective

RS-485 Address

1 -- 1 ~536870911 Effective after Set

Setting description: Same as object CiA402 subobject 6095 function 1.
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En704 CiA402 Speed unit change (denominator)

Initial Value

Unit

Setting Range

Effective

RS-485 Address

1

1 ~536870911

Effective after Set

Setting description: Same as object CiA402 subobject 6095 function 2.

En705 CiA402 Acceleration unit change (numerator)

Initial Value

Unit

Setting Range

Effective

RS-485 Address

1

1 ~ 536870911

Effective after Set

Setting description: Same as object CiA402 subobject 6097 function 1.

En706 CiA402 Acceleration unit change (denominator)

Initial Value

Unit

Setting Range

Effective

RS-485 Address

1

1 ~536870911

Effective after Set

Setting description: Same as object CiA402 subobject 6097 function 2.

En707 CiA402 Stalling allowed times

Initial Value

Unit

Setting Range

Effective

RS-485 Address

0

0~ 65536

Effective after Set

Setting description: Same as object EtherCAT subobject 10F1 function 2.

8-3-4 Ether CAT Status Display

Under EtherCAT mode, the servo driver provides status display page and the Keypad panel shows

current communication status. There are three parts in the display panel; 7-segment display from left to

right are: communication status, control mode status and servo driver status.

Communication status

HENEEENE
NN EAEN

Control mode
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(1) EtherCAT communication status
State machine of EtherCAT can be divided into four modes: Init, Pre-OP, Safe-OP and OP. Use the
leftmost 7-segment display of the Keypad panel as the status. The following shows the numbers when

four modes are shown in the 7-segment display.

Number displayed Communication status
0 none
1 Init
2 Pre-OP
4 Safe-OP
8 OP

(2) EtherCAT control mode
EtherCAT protocol provides various control modes for users. Use the second 7-segment display
from the left of Keypad panel as its status. The following list shows each mode and corresponding

numbers the driver supports now.

Number displayed Control Mode

0 none
PP
PV
PT

HM
IP

CSP

CSV

CST

>lo|lo Q|| |w|—

(3) Servo driver status

Use the third 7-segment display from the right of Keypad display panel as its status display. The

following list shows the driver status corresponding to each mode change when using EtherCAT

communication.
Display mode Communication status
pot CW limit
not CCW limit
nry Not ready to run
rdy Ready to run
run Running
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8-3-5 EtherCAT Communication
(1) ESI document

When using EtherCAT communication, the user can configure EtherCAT controller through
EtherCAT slave information file (ESI) provided by TECO. ESI file consists of all object information
JSDG2(S)-E servo driver can provide for using and related settings.

(2) Communication norm

Items Specification

IEC 61158 Type 12,
IEC 61800-7 CiA402 Drive Profile

Communication standard

Physical layer 100BASE-TX (IEEE802.3)
Transmission cable Ethernet Category 5 (100BASE-TX) or higher
Transmission distance Distance between nodes: 100 m max
RJ45 x 2 (shielded)
Port ECAT IN: EtherCAT input
ECAT OUT: EtherCAT output
Mailbox(CoE) SDO requests, SDO responses
Process data PDO mapping(variable)
Profile Position (PP)
Profile Velocity (PV)
Profile torque mode(PT)
CiA402 Homing Mode(HM)

Interpolated position mode(IP)
Cyclic Synchronous Position(CSP)
Cyclic Synchronous Veocity(CSV)
Cyclic Synchronous Torque(CST)

Synchronization in DC mode:

CSP: > (200us * 4)

Distributed clock (DC) CSV: > (200ps * 2)

CST: >(200us * 1)

Applicable DC cycles: 200 ps to 4 ms in 200us increments
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(3) Communication structure

EtherCAT communication can be applied to various application protocols. The application layer
protocol which JSDG2(S)-E servo driver utilizes is IEC 61800-7—CANOpen motion control subprotocol.

In the servo driver, the system structure related to EtherCAT communication can be divided into

three parts: physical layer, data-link layer and application layer. The servo driver receives information

sent from the controller by physical layer, judge and process the received information by data-link layer

and lastly, distribute corresponding information to belonged CiA402 object by application layer to control

the servo motor.

JSDG2(S)-E Servo Driver

Data-link layer

Application Layer ] .
Servo Driver Application
Cia402 Object dictionary
EtherCAT e
Contrql Mode SDO PDO
switch
Register Mailbox Process data
SyncManger FMMU II

EtherCAT Physical Layer

(4) State machine

In the servo motor, there are two types of transmission available: Mailbox and Process data. In

EtherCAT communication protocol, these two types are controlled by state machine to facilitate the user

to choose the desired control method. Communication state machine can be divided into four states: Init,

Pre-Operationa-1, Safe-Operational & Operational. Under the selected corresponding mode, the user can
choose if to enable/disable Mailbox and Process data transmission respectively.
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The state of state machine will stay under Init mode when the power is on. The switch among each

status needs to be done by the controller giving commands to the servo driver.

Init
A A
(PI) (IP)
Pre-Operational
A
(PS) (SP) (SI)
Safe-Operational
(O) | (OP) (SO) (OS)
Operational
Symbol Direction (=>) Corresponding action description
IP INIT TO PREOP Start Mailbox communication
PI PREOP TO INIT Stop Mailbox communication
PS PREOP TO SAFEOP Start receiving TxPDO communication
Sp SAFEOP TO PREOP Stop receiving TxXPDO communication
SO SAFEOP TO OP Start receiving RxXPDO communication
(0N} OP TO SAFEOP Stop receiving RxPDO communication
OoP OP TO PREOP Stop receiving Tx/Rx PDO communication
SI SAFEOP TO INIT Stop receiving TxPDO communication, stop Mailbox
communication
ol OP TO INIT Stop receving TX/‘RX‘PDO communication, stop
Mailbox communication
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(5) Mailbox

In EtherCAT protocol, Mailbox uses master-slave method to exchange data; the transmitter and
receiver need to continuously confirm if the data is successfully transmitted through handshaking.
Through several handshaking processes, it can make sure the data can be received by the receiver
accurately.

(6) PDO

In EtherCAT protocol, PDO transmission does not need to set up on any protocol; hence, it can
complete data transmission very rapidly and is used to real-time data transmission in EtherCAT

communication.

There are two PDO transmission directions: TXPDO & RxPDO. TxPDO direction is from the slave
driver to master controller; RxPDO direction is from the master controller to slave driver.

(7) PDO mapping
As PDO transmission does not include any protocol, it is necessary to place the data to be received

to the correct object through PDO mapping.

JSDG2(S)-E servo driver supports four sets of object address that can alter mapping object randomly
of RxPDO & TxPDO; when using PDO communication, the user can select one from RxPDO & TxPDO

respectively to set up the required object mapping.

RxPDO provides 1600h~0x1603h; TxPDO provides 1A00h~0x1A03h. The user can choose one

from each to use on PDO mapping.
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PDO mapping

Preset PDO mapping object

1st PDO Mapping
RxPDOI1 Controlword Target Position Target Velocity Mode of Operation
(1600h) (6040h) (607Ah) (60FFh) (6060h)
TxPDO1 Statusword Position Actual Value VGIO(;I;}IIIQCtual Mode];)ifSI())lle:;ratlon
(1A00h) (6041h) (6064h) (606Ch) (6061h)

PDO mapping

Preset PDO mapping object

2st PDO Mapping(Cyclic synchronous Position):default PDO assignment

*RxPDO2 Controlword Mode of Operation Target Position
(1601h) (6040h) (6060h) (607Ah)
*TxPDO2 Statusword Position Actual Value
(1A01h) (6041h) (6064h)
3st PDO Mapping(Cyclic synchronous Velocity)
RxPDO3 Controlword Mode of Operation Target Velocity
(1602h) (6040h) (6060h) (60FFh)
TxPDO3 Statusword Position Actual Value
(1A02h) (6041h) (6064h)
4st PDO Mapping(Cyclic synchronous Torque)
RxPDO4 Controlword Mode of Operation Target Torque
(1603h) (6040h) (6060h) (6071h)
TxPDO4 Statusword Position Actual Value Torq\l;;ﬁ:tual
(1A03h) (6041h) (6064h) (6077h)

X Each set of PDO mapping can use data up to 32bytes or a maximum of 8 objects. If there are 8 objects

already and byte data is under 32 bytes, the user still cannot add any mapping object.

(8) Distributed clock

In EtherCAT communication, the way of synchronization is called distributed clock. Due to the use

of synchronous clock,EtherCAT communication can have all slave stations synchronized to the same

system time.
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(8-1) Free Run

Free Run uses the cycle time generated from JSDG2(S)-E servo driver system and receives

commands regularly. Under this mode, cycle time is fixed at 4ms.

(8-2) DC mode
DC makes all slave stations use all system time; through controller’s adjustment to error, the time of
receiving the control command of all slave stations can be adjusted to almost the same and thus achieve
synchronous control. JSDG2(S)-E servo driver synchronous cycle is controlled by SYNCO; the usable

cycle range varies by motion mode.

8-3-6 EtherCAT servo control

JSDG2(S)-E servo driver’s subprotocol to EtherCAT communication support is CANopen over
EtherCAT(Co-E). Therefore, when using CiA402 protocol of CANopen, the user can achieve the control
over JSDG2(S)-E servo driver through the setting of object dictionary.

8-3-6-1 State Machine

A state machine is designed in CiA402 protocol; it rules how the user controls the use of slave station
power. For JSDG2(S)-E servo driver, the most significant different to users is ’Servo ON”.

The state machine supported by JSDG2(S)-E servo driver is shown as the following diagram. The
diagram shows all statuses of state machine and the correct power status of JISDG2(S)-E servo driver
under that status. The arrow direction shows the next status after status change. The number shows the
motion JSDG2(S)-E servo driver should generate when the state machine switches. In CiA402 protocol,
two objects are used to control the state machine: Controlword(6040h) & Statusword(6041h).
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Start

Not ready to switch on

ll

15
. . et Fault
— Switch on disabled 10
¢ A
Ready to switch on 14 Control Power: ON
Main Power: ON/OFF
Servo ON/OFF: OFF

Switched on

Fault
reaction
active

Operation enabled

@ State machine status switch

The state machine status switching list shows the required “Event” when switching is processes
between each status as well as the corresponding “Action” executed by JSDG2(S)-E servo driver after

“Event” occurs.
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No. [Before Shift]— [After] Event / Action
[Start]— Event: Execute automatically after servo driver control power
0 [Not ready to Switch on] is activated.
y Action: Servo driver operation initialization.
1 [Not ready to Switch on] — [Switch on | Event: Automatic execution.
Disabled] Action: Servo driver allows communication.
, [Switch on Disabled] — [Ready to OE\;elntI: Coc)mtroller gives 6040h [Shut down] command (Bit2, 1,
Switch on] R
Action: None.
Event: Controller gives 6040h [Switch On] command (Bit3, 2,
. . 1,0=0,1,1,1).
3 [Ready to Switch on] — [Switch on] Action: Please supply power if the main power of servo driver
is not supplying yet.
Event: Controller gives 6040h [Enable operation] command
4 [Switch on] — (Bit3,2,1,0=1,1, 1, 1).
[Operation enabled] Action: Servo driver Servo ON; communication applicable
functions are usable.
Event: Controller gives 6040h [Disabled operation] command
5 [Operation enabled]— [Switch on] (Bit3,2,1,0=0, 1, 1, 1).
Action: Servo driver Servo OFF.
] [Switch on] —> (F)J\;elntlz ((j)c)mtroller gives 6040h [Shut down] command (Bit2, 1,
[Ready to Switch on] Action: Controllers shuts down the main power of servo driver.
[Ready to Switch on] — [Switch on Elvent: Cont'roller gives 6040h [Quick S‘Fop]_command (Bit2, 1
7 ) =0, 1) or [Disable voltage] command (Bitl =0).
Disabled] L
Action: None.
Event: Controller gives 6040h [Shut down] command (Bit2, 1,
[Operation enabled] — [Ready to 0=1,1,0).
8 y
Switch on] Action: Servo driver Servo OFF immediately; controller shuts
down the main power of servo driver.
Event: Controller gives 6040h [Disable voltage] command
9 [Operation enabled] — [Switch on (Bit1=0).
Disabled] Action: Servo driver Servo OFF immediately; controller shuts
down the main power of servo driver.
. Event: Controller gives 6040h [Quick Stop] command (Bit2, 1
10 [Séixtgﬁ ](;Iilgaae d] =0, 1) or [Disable voltage] command (Bitl =0).
Action: Controllers shuts down the main power of servo driver.
[Error occurs] — Event: ALARM occurs in servo driver.
13 . . Action: Related countermeasure of servo driver execution
[Fault reaction active]
error.
Event: Automatic execution.
14 [Fault reaction active] — [Fault] Action: Servo driver Servo OFF immediately; controller shuts
down the main power of servo driver.
Event: Controller gives 6040h [Fault reset] command (Bit7 =0
15 [Fault] — — 1).
[Switch on Disabled] Action: Servo driver execution error reset and tries to recover

the system.
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@ State machine control command

In CiA402 protocol, the control over state machine must be the control command given from Object
6040h. 8 sets of state machine command are provided in this object. The user can switch the status of

state machine by these 8 sets of command as desired.

Controlword (6040h) bit
Command
bit7 | bit3 | bit2 | bitl | bit0

Shutdown 0 - 1 1 0
Switch ON 0 0 1 1 1
Switch ON + Enable Operation 0 1 1 1 1
Disable Voltage 0 - - 0 -
Quick Stop* 0 - 0 1 -
Disable Operation 0 0 1 1 1
Enable Operation 0 1 1 1 1
Fault Reset 0—1 - - - -

2. JSDG2(S)-E servo driver does not support.

@ State machine control state

When the controller gives the control command to JSDG2(S)-E servo driver through Object 6040h,
after the driver generates corresponding responses, the user can check if the status of driver is identical to
the given command through Object 6041h.

Statusword (6041h) bit State
xxxx xxxx x0xx 0000 Not ready to switch on
xxxx xxxx x1xx 0000 Switch on disabled
xxxx xxxx x01x 0001 ready to switch on
xxxx xxxx x01x 0011 Switched on
xxxx xxxx x01x 0111 Operation enabled
xxxx xxxx x00x 0111 Quick stop active™®
xxxx xxxx x0xx 1111 Fault reaction active
xxxx xxxx x0xx 1000 Fault

7 JSDG2(S)-E servo driver does not support.
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The user can also refer to the following table to use control command Object 6040h to control the
state machine and then have status Object 6041h read the value to confirm if the status JSDG2(S)-E servo

driver has changed.

No. [Before Shift]->[After] C"?;gg};lvl‘)’rd St;‘g(‘)‘:;vl?)rd
0 [Start]->[Not ready to Switch on] X xxxx xxxx x0xx 0000
1 [Not ready to Switch on]->[Switch on Disabled] X xxxX xxxx x1xx 0000
2 [Switch on Disabled]->[Ready to Switch on] 0x0006 xxxx xxxx x01x 0001
3 [Ready to Switch on]->[Switch on] 0x0007 xxxx xxxx x01x 0011
4 [Switch on]->[Operation enabled] 0x000F xxxx xxxx x01x 0111
5 [Operation enabled[->[Switch on] 0x0007 xxxx xxxx x01x 0011
6 [Switch on]->[Ready to Switch on] 0x0006 xxxx xxxx x01x 0001
7 [Ready to Switch on]->[Switch on Disabled] 0x0000 xxxx xxxx x1xx 0000
8 [Operation enabled]->[Ready to Switch on] 0x0006 xxxx xxxx x01x 0001
9 [Operation enabled]->[Switch on Disabled] 0x0000 xxxX Xxxx x1xx 0000
10 [Switch on]->[Switch on Disabled] 0x0000 XxxX xxxx x1xx 0000
13 [Error occurs]->[Fault reaction active] X xXxxXX Xxxx x0xx 1111
14 [Fault reaction active]->[Fault] X xxxx xxxx x0xx 1000
15 [Fault]->[Switch on Disabled] 0x0080 XxxX xxxx x1xx 0000

@® Basic control

Switching mode precautions:

1. When using absolute type encoder under CSP mode, please confirm if the object value of
current motor feedback identical to command object value. Different values will make
JSDG2(S)-E servo motor start following with this difference after Servo ON.

2. Objects that the user planned to PDO for mapping. Run SDO write-in under Safe-operational

and Operational and is invalid.
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8-3-6-2 Servo mode

Object 6502h defines all modes can be used in EtherCAT protocol and shows all modes supported by

the slave station. The user can understand modes supported by the servo driver by the following table.

Supported drive modes (6502h) bit Mode Support
0 PP 0
1 VI X
2 PV o
3 PT 0
4 Reserved
5 HM 0
6 IP X
7 (CANopen does not support) CSp (0]
8 (CANopen does not support) CSvV 0)
9 (CANopen does not support) CST (0]
Cmone |

@® Mode Selection

The user can input the setting of Object 6060h to change the operation mode of the servo driver.

Modes of operation (6060h) setting value Servo mode
0x00 NA
0x01 PP
0x03 PV
0x04 PT
0x06 HM

0x07 (not support) 1P
0x08 (CANopen does not support) CSp
0x09 (CANopen does not support) CSv
0x0A (CANopen does not support) CST
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After the user inputs the setting mode to Object 6060h, when he/she wants to check if JISDG2(S)-E
servo driver has switched to that mode, the user can read its status by Object 6061h to confirm if status

value is identical to the setting value of Object 6060h (when entering Operation enabled, the function set
by Object 6060h becomes valid and will be displayed in Object 6061h).

Modes of operation display (6061h) state value Servo mode
0x00 NA
0x01 PP
0x03 PV
0x04 PT
0x06 HM

0x07 (not support) 1P
0x08 (CANopen does not support) CSp
0x09 (CANopen does not support) CSV
0x0A (CANopen does not support) CST

8-3-6-3 Unit Condition

JSDG2(S)-E servo drivers has the system unit used by the system. The user can directly choose to
use that unit or change the unit through setting the unit condition object (6093h, 6095h, 6097h). After
finishing the unit change setting, for objects using that unit, the user can directly type in the customized
unit value. Please refer to the object list for detailed unit of each object.
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Position_Factor

Ry JSDG2(S)-E
Object Unit Numerator System Unit
. Divi
Position User visor \A -
\ Divisor /
Numerator
Velocity_Factor
Cree) JSDG2(S)-E
Object Unit Numerator System Unit
. Divisor \
Ve|OCIty User inC/S
\ Divisor /
Numerator

1074*inc/s"2

Example:
Assumed the resolution of motor encoder working with SDG2(S)-E servo motor is 131072(17bits),

and the original JSDG2(S)-E speed system unit is inc/s. But the user wants to change the speed unit to
0.01rpm. Calculation method is as follows:
131072 131072
0.01rpm=0.01x =
60s 6000

Lastly, set unit condition object Velocity factor (6095h) as

Object Subobject Name Setting Value Unit
Velocity factor
0 Number of entries 2 -
0x6095 1 Numerator 131072 -
2 Divisor 6000 -

TECO
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8-3-6-4 Profile Position (PP)

Profile Position is an operation of command planning type and mainly used to the point-to-point

positioning application. The supervisory controller needs to give JSDG2(S)-E servo driver target position

value (absolute or relative), command acceleration/decelertaion value and travel speed. After receiving

these parameters, the internal trajectory generator of JSDG2(S)-E servo driver system will automatically

generate the operation travel based on these parameter settings.

Torque actual value (6077h) [0.1%]

Position

Target position (607Ah) [Pos unit] Factor [inc]
» (6093h:1, |———»

6093h:2) Position

Profile velocity (6081h) Velocity demanhd
fil loci h Velocity Mt]» Factor M» woren Position Speed Current
Max profile velocity (607Fh) _ | limit function (6095h:1, & Controller Controller Controller [™
: ) 6095h:2) Position
Profile acceleration (6083h) . trajectory ‘
. | Acceleration | 1074 generator A
Profile deceleration (6084h) Acceleration | [Acc unit] | Factor [inc/s2]
> Limit > (6097h:1 ™ Encoder

Quick stop deceleration (6085h) function 6097h'2)’
Controlword (6040h) %
Quick stop option code (605Ah)

__ Velocity actual value (606Ch) [Vel unit]

Position actual value (6064h) [Pos unit]

Velocity Factor |
(6095h:1, 6095h:2) [

[inc/s]

@ Differential -t———@)

%

Target reached

in statusword
(6041h)
-

Position window

Target position (607Ah)

Position reached
window +
Comparator

time (6068h)

Position window
(6067h)

Following error actual value (60F4h) [Pos unit]

%

Following error

in statusword

(6041h)
-

Following window
time out (6066h)

Following error
window
comparator

Following error B
window (6065h)

Position Factor

(6093h:1, 6093h:2)

[inc]

Position actual internal value (6063h)

Position demand value

(6062h)

-

+
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Profile Position mode provides two ways for the user to select: Immediately & Single set point.

“Immediately” refer to the condition when receiving a new command, new command travel will be

operated. It can plan the next travel with current speed without decelerating the speed to 0. “Single set

point” refer to the condition the new command travel will only be operated after completing current

command travel.

Immediate Single point
Metor " Motor”)
speed speed /
t
New New
serigﬁi;'; ‘ ‘ t(g\t 4§T
Towsf ; G -
(se?—;st;\tr?g L I t (seFt)—pmtnt) L I
Current target
position T Current targetT
processed t position
Set-point processed
ackno\MgdgeT acknsni_\gdnmeﬁ
e — | "W
reached Target/
(bit 10) t ’?EE“%} I
Control Word (6040h) bit Name Value Description
) 0 Target position not used
4 New set-point —
1 Use target position
0 Start the next travel when complete
5 Change set current travel
immediately 1 Stop current travel and start the next
travel immediately
0 Command absolute position
6 abs/rel . "
1 Command relative position
0 Execute travel
8 Halt
1 Pause
0 Target position not reached
10 Target reached =P "
1 Target position has reached
12 Set-point 0 Current travel not completed
acknowledge 1 Current travel has completed
) 0 | Position command no following error
13 following error - ;
1 Position command following error
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@ Related object:

Object [ Subobject Name Access | PDO mapping Unit
6040h 0 Control Word RW YES -
605Ah 0 Quick stop option code RW NO -
6065h 0 Following error window RW YES Pos unit
6066h 0 Following window time out RW YES ms
6067h 0 Position window RW YES Pos unit
6068h 0 Position window time RW YES ms
607Ah 0 Target Position RW YES Pos unit
607Fh 0 Max Profile Velocity RW YES Vel unit
6081h 0 Profile Velocity RW YES Vel unit
6083h 0 Profile Acceleration RW YES Acc unit
6084h 0 Profile Deceleration RW YES Acc unit
6085h 0 Quick stop deceleration RW YES Acc unit
6041h 0 Status Word RO YES -
6062h 0 Position demand value RO YES Pos unit
6063h 0 Position actual internal value RO YES inc
6064h 0 Position actual value RO YES Pos unit
606Ch 0 Velocity actual value RO YES Vel unit
6077h 0 Torque actual value RO YES 0.1%
60F4h 0 Following error actual value RO YES Pos unit
60FCh 0 Position Demand Internal Value RO YES inc

e Operation:

1. Set “6060h” as profile position mode (6060h = 01h).
. Set “607Ah” as the target position. (Unit: Pos Unit)

. Set ”6081h” velocity. (Unit: Vel Unit)
. Set “6083h” acceleration slope. (Unit: Acc Unit)
. Set “6084h” deceleration slope. (Unit: Acc Unit)

o NI N n B~ W
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. Read “6064h” to acquire current motor feedback position.

. Read “6041h” to acquire JSDG2(S)-E servo driver status.

. Set “6040h” to make JSDG2(S)-E servo driver Servo On and the motor start operation.
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8-3-6-5 Profile Velocity (PV)

Profile Velocity is speed control. Under this mode, speed output will run speed command planning

to JSDG2(S)-E servo driver according the acceleration/deceleration and target speed set by the user.

Target velocity (60FFh) Velocity
Ve|oci[y [VeI unit] Factor [inc/s] V8|OCity
Max profile velocity (607Fh) | |imit function |~ > (6095h:1, Eiemar']g
g . 606B
6095h:2) _ | Speed Current .
= | Controll Controll
Profile acceleration (6083h) ontroter ontroter
L= Acceleration 1074 Velocit
i i Acceleration | [Acc unit inc/sh2] |, o oe
Profile deceleration (6084h) . L [ Vi (Gg%?ﬁ-rl [ ] trajectory i ‘
; - B 4, generator
Quick stop deceleration (6085h)= function 6097h:2) Encoder
Controlword (6040h)
Quick stop option code (605Ah)
Torque actual value (6077h) [0.1%]
~_ Velocity actual value (606Ch) [Vel unit] Velocity Factor [inc/s] Differenti
- ® (6095h:1, 6095h:2) U D —
Velocity Limit

Target reached
in statusword

Velocity reached

window
(6041h) Velocity window Comparator
- . -t
time (606Eh) Velocity window
(606Dh)

~_Position actual value (6064h) [Pos unit]

function output

Position Factor

Position actual internal value (6063h)

(6093h:1, 6093h:2) [
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@ Related object:

Object Subobject Name Access | PDO mapping Unit
6040h 0 Control Word RW YES -
605Ah 0 Quick stop option code RW NO -
606Dh 0 Velocity window RW NO Vel unit
606Eh 0 Velocity window time RW NO Vel unit
607Fh 0 Max Profile Velocity RW YES Vel unit
6083h 0 Profile Acceleration RW YES Acc unit
6084h 0 Profile Deceleration RW YES Acc unit
6085h 0 Quick stop deceleration RW YES Acc unit
60FFh 0 Target Velocity RW YES Vel unit
6041h 0 Status Word RO YES -
6063h 0 Position actual internal value RO YES nc
6064h 0 Position actual value RO YES Pos unit
606Bh 0 Velocity Demand Value RO YES inc/s
606Ch 0 Velocity actual value RO YES Vel unit
6077h 0 Torque actual value RO YES 0.1%

e Operation:

1. Set “6060h” as profile velocity mode (6060h = 03h).

. Set “6040h” to make JSDG2(S)-E servo driver Servo On and the motor start operation.

. Set “6083h” acceleration slope. (Unit: Acc Unit)

. Set “60FFh” target velocity. (Unit: Vel Unit)

2
3
4. Set “6084h” deceleration slope. (Unit: Acc Unit)
5
6

. Read “6041h” to acquire JSDG2(S)-E servo driver status.
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8-3-6-6 Profile Torque (PT)

Profile Torque is torque control. Under this mode, the user plans the torque command and slope to

JSDG2(S)-E servo driver.

Target torque (6071h) [0.1%)]
Torque slope (6087h) [0.1%] Torque
» | Torque demand
i trajectory (6074h)
Torque limit values (200Ah and 200Bh)  [1%] o | generator | |
Current
Controlword (6040h) _ Controller
Encoder
Torque actual value (6077h) [0.1%]
Velocity actual value (606Ch)  [Vel unit] Velocity Factor [inc/s] _ _
- (6095h:1, 6095h:2) Differential | 4——@
Position actual value (6064h)  [Pos unit] Position Factor | Position actual internal valug (6063h)

-l
-

(6093h:1, 6093h:2)
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@ Related object:

Object Subobject Name Access | PDO mapping Unit

CCW Direction Torque o
200 L Command Limit Value RW e &

CCW Direction Torque o
e ¢ Command Limit Value RW O &
6040h Control Word RW YES -
6071h Target torque RW YES 0.1%

ms from 0 to

6087h 0 Torque slope RW YES 100% rated torque
6041h 0 Status Word RO YES -
6063h 0 Position actual internal value RO YES nc
6064h 0 Position actual value RO YES Pos unit
606Ch 0 Velocity actual value RO YES Vel unit
6074h 0 Torque Demand Value RO YES 0.1%
6077h 0 Torque actual value RO YES 0.1%

e Operation:

1. Set “6060h” as profile velocity mode (6060h = 04h) °

2. Set “6040h” to make JSDG2(S)-E servo driver Servo On and the motor start operation.

3. Set “6087h” torque slope. (Unit: ms from 0 to 100%

4. Set “6071h” target torque. (Unit: 0.1%)
6. Read “6041h” to acquire JSDG2(S)-E servo driver status.
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8-3-6-7 Cyclic Synchronous Position (CSP)

Cyclic Synchronous Position is the cyclic command mode. Under this mode, the user must use PDO

communication to provide new commands cyclically. And JSDG2(S)-E servo driver will generate

commands by linear interpolation to process position control.

Torque offset (60B2h) [0.1%]
: Velocit :
Velocity offset (60BLh) [Vel unit] Factory UEEE]
(6095h:1,
6095h:2)
Position
Position offset (60BOh) Position demand
©| Target | [posunit]| Factor [inc] (60FCh) L I I
iti osition > . — Position peed |y urrent
Target position (607Ah) . p (66(?:???:]21) @ conrollor = Controller (| Controller [
Position
. 10nM4
Acceleration ; i
Quick stop deceleration (6085h) [Acc unit] Eactor linc/sh2] | trajectory 4 s A a
< — »| generator -
(6097h:1, Velocity Torque
6097h:2) Demand Demand
6074h
Controlword (6040h) (606Bh) ( )
Quick stop option code (605Ah) -
Torque actual value (6077h) [0.1%]
Velocity actual value (606Ch) [Vel unit] Velocity Factor [inc/s] . )
- - Diff | f—@
- (6095h:1, 6095h:2) | ® ferentia
Position actual value (6064h) [Pos unit] Position Factor [inc] Position actual internal value (6063h)
- (6093h:1, 6093h:2)
Position demand value
) . - (6062h) —
Following error actual value (60F4h) [Pos unit] Position Factor
- - . (6093h:1, 6093h:2) [
Following error Following error
in statusword window
(6041h) Position window comparator
-—— - -
time (6068h) Following error
window (6065h)
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@ Related object:

Object | Subobject Name Access mle:g)(i)ng Unit
6040h 0 Control Word RW YES -
605Ah 0 Quick stop option code RW NO -
6065h 0 Following error window RW YES Pos unit
6066h 0 Following window time out RW YES ms
607Ah 0 Target Position RW YES Pos unit
6085h 0 Quick stop deceleration RW YES Acc unit
60B0h 0 Position Offset RW YES Pos unit
60B1h 0 Velocity Offset RW YES Vel unit
60B2h 0 Torque Offset RW YES 0.1%
6041h 0 Status Word RO YES -
6062h 0 Position demand value RO YES Pos unit
6063h 0 Position actual internal value RO YES inc
6064h 0 Position actual value RO YES Pos unit
606Bh 0 Velocity Demand Value RO YES Vel unit
606Ch 0 Velocity actual value RO YES Vel unit
6074h 0 Torque Demand Value RO YES 0.1%
6077h 0 Torque actual value RO YES 0.1%
60F4h 0 Following error actual value RO YES Pos unit
60FCh 0 Position Demand Internal Value RO YES inc/s

e Operation:
1. Set “6060h” as profile position mode (6060h = 08h).
2. Set “607Ah” as the unit synchronous cyclic target position. (Unit: Pos Unit)
3. Set “6040h” to make JSDG2(S)-E servo driver Servo On and the motor start operation.
4. Read “6064h” to acquire current motor feedback position.

5. Read “6041h” to acquire JSDG2(S)-E servo driver status.
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8-3-6-8 Cyclic Synchronous Velocity (CSV)

Cyclic Synchronous Velocity is the cyclic command mode. Under this mode, the user must use PDO
communication to provide new commands cyclically. And JSDG2(S)-E servo driver will generate
commands by linear interpolation to process speed control.

Torque offset (60B2h) [0.19%)]

Velocity offset (60B1h)

) = Velocity
Target velocity (60FFh) | Velocity [[Vel unit] Factor [inc/s] Velocity
Max profile velocity (607Fh) limit function »| (6095h:1, > Demand

» 6095h:2) (606Bh) "
_ | Speed Y | Current iy
. "| Controller i | Controller
Position

_ _ | Acceleration | 1074 g::gz:)yr 7
Quick stop deceleration (6085h) [Acc unif] Factor [inc/s"2]
> . I Torque
(6097h:1, Demand Encoder
6097h:2) (6074h)
Quick stop option code (605Ah)
Controlword (6040h)
Torque actual value (6077h) [0.1%]
Velocity actual value (606Ch) [Vel unit] Velocity Factor [inc/s] ) )
Velooity Limt (6095h:1, 6095h:2) Differential [4—&
) function output
Following error Velocity reached
in statusword window -
(6041h) Velocity window Comparator O +
-— - -
time (606Eh) Velocity window
(606Dh)
__Position actual value (6064h) [Pos unit] Position Factor | _ Position actual internal value (6063h)
“ (6093h:1, 6093h:2) [ finc]
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@ Related object:

Object Subobject Name Access | PDO mapping Unit
6040h 0 Control Word RW YES -
605Ah 0 Quick stop option code RW NO Vel unit
606Dh 0 Velocity window RW NO Vel unit
606Eh 0 Velocity window time RW NO Vel unit
607Fh 0 Max Profile Velocity RW YES Vel unit
60B1h 0 Velocity Offset RW YES Vel unit
60B2h 0 Torque Offset RW YES 0.1%
6085h 0 Quick stop deceleration RW YES Acc unit
60FFh 0 Target Velocity RW YES Vel unit
6041h 0 Status Word RO YES -
6063h 0 Position actual internal value RO YES nc
6064h 0 Position actual value RO YES Pos unit
606Bh 0 Velocity Demand Value RO YES Vel unit
606Ch 0 Velocity actual value RO YES Vel unit
6074h 0 Torque Demand Value RO YES 0.1%
6077h 0 Torque actual value RO YES 0.1%

e Operation:
1. Set “6060h” as profile velocity mode (6060h = 09h) °
2. Set “6040h” to make JSDG2(S)-E servo driver Servo On and the motor start operation.
3. Set “60FFh” target velocity. (Unit: Vel Unit) °
4. Read “6041h” to acquire JSDG2(S)-E servo driver status.
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8-3-6-9 Cyclic Synchronous Torque (CST)

Cyclic Synchronous Torque is the cyclic command mode. Under this mode, the user must use PDO
communication to provide new commands cyclically. And JSDG2(S)-E servo driver will generate

commands by linear interpolation to process torque control.

Target torque (6071h) [0.1%]
Torque slope (6087h) [0.1%] Torque
» | Torque demand
trajector
Torque limit values (200ah and 2008h)  [1%] | (oot | (00740
> — >
Current >
Controlword (6040h) . Controller
Encoder
Torque actual value (6077h) [0.1%]
-
Velocity actual value (606Ch)  [Vel unit] Velocity Factor [inc/s] _ _
- (6095h:1, 6095h:2) [* Differential 4——4
Position actual value (6064h)  [Pos unit] Position Factor | FPosition actual internal value (6063h)

-l
-

(6093h:1, 6093h:2) | [ing]
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@ Related object:

Object | Subobject Name Access | PDO mapping | Unit
200Ah 0 CCW Direction Torque Command Limit Value | RW NO %
200Bh 0 CCW Direction Torque Command Limit Value | RW NO %
6040h 0 Control Word RW YES -
6071h 0 Target torque RW YES 0.1%
60B2h 0 Torque Offset RW YES 0.1%
6041h 0 Status Word RO YES -
6063h 0 Position actual internal value RO YES inc
6064h 0 Position actual value RO YES Ercl)ii
606Ch 0 Velocity actual value RO YES Vel unit
6074h 0 Torque Demand Value RO YES 0.1%
6077h 0 Torque actual value RO YES 0.1%

e Operation:
1. Set “6060h” set as profile torque mode (6060h = 0Ah).
2. Set “6040h” to make JSDG2(S)-E servo driver Servo On and the motor start operation.
3. Set “6071h” target torque. (Unit: 0.1%)
4. Read “6041h” to acquire JSDG2(S)-E servo driver status.
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8-3-6-10 Homing Mode (HM)

There are 30 ways of Return to origin for JSDG2(S)-E servo driver. The user can set Object 6098h

to determine the way of return. Each method are categorized by different activation directions, stop

directions, origin signals and zero point signals. The use of each way of Return to origin is completely

based on CiA402(Cia Draft Standard Proposal 402) protocol. The user can use by referring to this

document.

Homing method (6098h)

\

Homing speeds (6099h)

Home offset (607Ch)

Controlword (6040h)

Controlword (6040h)

\j

Position demand value (6062h)

[Vel unit] Velocity Factor [inc/s]
(6095h:1, 6095h:2) Homing
method
[Pos unif] Position Factor [inc]
(6093h:1, 6093h:2) ’ [Pos unit]

\

Ll

H0m(i6nog9;1;le)th0d Start direction dirSet:tli)on Return signal Zero point signal
1 negative positive negative limit Encoder Z puls
2 positive negative positive limit Encoder Z puls
3 dependent on home switch negative positive home Encoder Z puls
4 dependent on home switch positive positive home Encoder Z puls
5 dependent on home switch positive negative home Encoder Z puls
6 dependent on home switch negative negative home Encoder Z puls
7 dependent on home switch negative positive limit, positive home Encoder Z puls
8 dependent on home switch positive positive limit, positive home Encoder Z puls
9 dependent on home switch negative positive limit, negative home Encoder Z puls
10 dependent on home switch positive positive limit, negative home Encoder Z puls
11 dependent on home switch positive negative limit, positive home Encoder Z puls
12 dependent on home switch negative negative limit, positive home Encoder Z puls
13 dependent on home switch positive negative limit, negative home Encoder Z puls
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Homing method

Start direction

Stop

Return signal

Zero point signal

(6098h) direction
14 dependent on home switch negative negative limit, negative home Encoder Z puls
17 negative positive negative limit negative limit
18 positive negative positive limit positive limit
19 dependent on home switch positive positive home positive home
20 dependent on home switch negative positive home positive home
21 dependent on home switch positive negative home negative home
22 dependent on home switch negative negative home negative home
23 dependent on home switch negative positive limit, positive home positive home
24 dependent on home switch positive positive limit, positive home positive home
25 dependent on home switch negative positive limit, negative home negative home
26 dependent on home switch positive positive limit, negative home negative home
27 dependent on home switch positive negative limit, positive home positive home
28 dependent on home switch negative negative limit, positive home positive home
29 dependent on home switch positive negative limit, negative home negative home
30 dependent on home switch negative negative limit, negative home negative home
33 positive negative Encoder Z pulse Encoder Z pulse
34 negative positive Encoder Z pulse Encoder Z pulse
35 - - - current position
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Control Word (6040h) bit Name Value Description
0 Enable Return to Origin Mode
) ) 1—0 Start Return to Origin
4 Homing operation start —
1 Enable Return to Origin Mode
0—1 Stop Return to Origin
0 Execute Return to Origin
8 Halt
1 Pause
0 Target position not reached
10 Target reached —
1 Target position has reached
. 0 Current travel not completed
12 Set-point acknowledge
1 Current travel has completed
) 0 Position command no following error
13 following error
1 Position command following error

@ Related object:

Object Subobject Name Access | PDO mapping Unit
6040h 0 Control Word RW YES -
607Ch 0 Home Offset RW NO Pos unit
6098h 0 Homing Method RW YES -
Homing Speed
5ETh 0 Number of entries RO NO -
1 Speed during search for switch RW YES Vel unit
2 Speed during search for zero RW YES Vel unit
6041h 0 Status Word RO YES -
6062h 0 Position Demand Value RO YES Pos unit
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Method 1: Homing on the negative limit switch and index pulse.

I].

Index Pulse —l—l—
Megtive Limit Switch —I—l—

%ﬁ:

Method 2 : Homing on the positive limit switch and index pulse.

[|.

—

Index Pulse

Poslitlve Limlt Switch

Method 3 and 4: Homing on the positive home switch and index pulse.

It

—

©

-&lo

Index Pulse —I—I—
]
Home Switch _'_I—_
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Method 5 and 6 : Homing on the negative home switch and index pulse.

[|.=_!

Method 7 to 14 : Homing on the home switch and index pulse

Index Pulse

Home Switch

'y

©}

:

i

L

[|.

rr

Index Pulse

Home Switch

Positive Limit Switch
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Method 7 to 14 : Homing on the home switch and index pulse
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Method 19 to 20 : Homing without an index pulse.
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¢ Method 33 to 34 : Homing on the index pulse.

ﬁ'
:ﬁ%ﬁﬁﬁ

Index Pulse

¢ Method 35: Homing on current position (obsolete)

With this way, current position is defined as the origin position. This way can be implemented

even if the servo driver is not under OperationEnabled condition.

e Operation:
1. Set “6060h” as homing mode (6060h =06h)
. Set “6040h” to make JSDG2(S)-E servo driver Servo On and the motor start operation.

2

3. Set “6040h” to set Homing operation start bit as 1 to start Return to origin.

4. At this time, “6041h” Homing attained and Target reached bit will be cleared to 0.
5

. After Return to origin is completed, “6041h” Homing attained and Target reached bit will be set as
1.

6. Set “6060h” to set Homing operation start bit as 0 to deactivate Return to origin.

7. At this time, “6041h” Target reached bit is cleared to 0 to prepare for receiving the next command.
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8-3-6-11 Digital /0

When using EtherCAT communication, JSDG2(S)-E servo driver also supports the user to use
digital I/O; respectively controlled by Object Digital Input (60FDh) & Digital Output (60FEh).

Under EtherCAT communication, Digital Input (60FDh) can acquire the physical DI data of
JSDG2(S)-E servo driver. Digital Output (0x60FE) can acquire the physical DO status of JSDG2(S)-E

servo driver and control.

Digital Input (60FDh) bit Signal Description
0 CWL 1: Enable 0: Disable
1 CCWL 1: Enable 0: Disable
2 Home Switch | 1: Enable 0: Disable
16 DI-1 1: Enable 0: Disable
17 DI-2 1: Enable 0: Disable
18 DI-3 1: Enable 0: Disable
19 DI-4 1: Enable 0: Disable
20 DI-5 1: Enable 0: Disable
21 DI-6 1: Enable 0: Disable
22 DI-7 1: Enable 0: Disable
23 DI-8 1: Enable 0: Disable
24 DI-9 1: Enable 0: Disable
25 DI-10 1: Enable 0: Disable
26 DI-11 1: Enable 0: Disable
27 DI-12 1: Enable 0: Disable

In object Digital Output (60FEh), there are two subobjects: Physical Output & Bit Mask ¢ Physical
Output function is to modify physical DO status; Bit Mask function shields the original DO function.

When Bit Mask is 1, it means to retain the original DO function, physical DO status is Physical

Output and the original DO status output after OR calculation. When Bit Mask is 0, it means to remove

the original DO function and physical DO status is controlled by Physical Output.
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DO-1 state when Bit Mask.n=1

DO-1 state when Bit Mask.n=0

Driver internal signal —»;
OR —— DO-x Physical Output.n —» DO-x
Physical Output.n —>
X n=16~23, x=n-15
Digital Output(60FEh)
Physical Output Bit Mask
Bit Signal Description Bit Signal Description
) N 1: Retain original DO function
16 DO-1 | 1: Enable 0: Disable 16 DO-1 0: Remove original DO function
_ g 1: Retain original DO function
17 DO-2 | 1: Enable 1: Disable 17 DO-2 1: Remove original DO function
_ g 1: Retain original DO function
18 DO-3 | 1: Enable 2: Disable 18 DO-3 2: Remove original DO function
) . 1: Retain original DO function
19 DO-4 | 1: Enable 3: Disable 19 DO-4 3: Remove original DO function
) N 1: Retain original DO function
20 DO-5 | 1: Enable 4: Disable 20 DO-5 4: Remove original DO function
i A 1: Retain original DO function
21 DO-6 | 1: Enable 5: Disable | 21 DO-6 5: Remove original DO function
i . 1: Retain original DO function
22 DO-7 | 1: Enable 6: Disable | 22 DO-7 6: Remove original DO function
i A 1: Retain original DO function
23 DO-8 | 1: Enable 7: Disable | 23 DO-8 7: Remove original DO function
@ Related object:
Object Subobject Name Access | PDO mapping Unit
60FDh 0 Digital Input RO YES -
Digital Output
0 Number of entries RO No -
60FEh .
1 Physical Output RW YES -
2 Bit Mask RW No -
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8-3-6-12 Touch Probe

JSDG2(S)-E servo driver supports Touch Probe function. This function can receive the specific
signal source during the operation, capture the position and store in the specified objects. JSDG2(S)-E
servo driver supports 2 sets of Touch Probe function objects and both positive and negative edges are
possible to set. This provides up to 4 sets of object to record the position. The supported specific signal

source includes DI-1, DI-2 and encoder origin.

Touch probe function (6098h) bit Value Description
0 0 Disable Touch Probe 1
1 Enable Touch Probe 1
| 0 Single triggering mode
1 Continuous triggering mode
19 0 Triggering signal is DI-1
’ 1 Triggering signal is the origin of encoder®
4 0 Disable Touch Probel positive edge triggering
1 Enable Touch Probe 1 positive edge triggering
5 0 Disable Touch Probel negative edge triggering
1 Enable Touch Probel negative edge triggering
6,7 - Reserved
g 0 Disable Touch Probe 2
1 Enable Touch Probe 2
9 0 Single triggering mode
1 Continuous triggering mode
11,10 0 Triggering signal is DI-2
12 0 Disable Touch Probe?2 positive edge triggering
1 Enable Touch Probe2 positive edge triggering
13 0 Disable Touch Probe2 negative edge triggering
1 Enable Touch Probe2 negative edge triggering
14,15 - Reserved

“*>: only supports positive edge triggering
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Touch probe status (60B9h) bit Value Description
0 0 Disable Touch Probe 1
1 Enable Touch Probe 1
0 Touch Probel positive edge triggering position
! does not occur
1 Touch Probel positive edge triggering position has
occurred
0 Touch Probel negative edge triggering position
5 does not occur
1 Touch Probel negative edge triggering position
has occurred
3-5 - Reserved
g 0 Disable Touch Probe 2
1 Enable Touch Probe 2
0 Touch Probe?2 positive edge triggering position
does not occur
7 1 Touch Probe?2 positive edge triggering position has
occurred
0 Touch Probe2 negative edge triggering position
10 does not occur
1 Touch Probe2 negative edge triggering position
has occurred
11-13 - Reserved
14,15 - Reserved
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@ Operation:

There are two modes available for JSDG2(S)-E servo driver Touch Probe function: single triggering

and continuous triggering.
1. Single triggering mode
« Single Trigger Mode (60B8h bit 1 =0 or bit 9 = 0)

B0B8h bit 0
(bit 8) )

60B8h bit 4 !
(bit 12) f ﬂ

'*, Latching started. '\\ Latching started. \

Yotn | |

0BG bit 1 I,
(bit ) Wl ‘ . | ¥
60BAN - . -
L Latched position 1 ! .= | atched posiion 3
(B0BCh) i >< po L >< pos

Probe input H H ’;‘ H

2. Continuous triggering mode

« Continuous Trigger Mode (60B8h bit 1 = 1 or bit 9 = 1)

60B8h bit 0
(bit 8) _j

L
GO?Ib-'?:hEi;c 4 _'|—‘ li
—

<

Latching started.

60BOh bit 0 3
(bit 8)

60BOh bit 1
(bit 9)

B0BAN - Latched position 1 = Latched position 2 = Latchad position 3
X acredpostont S acredposion? > laagmims.
60Bh bit 7 ] '. '| i

(bit 15) p h

Probe input H m ’;‘ F‘
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@® Reclated item;

Object | Subobject Name Access | PDO mapping
60B8h 0 Touch probe function RW YES
60B9%h 0 Touch probe state RO YES
60BAh 0 Touch probel positive edge position stored RO YES
60BBh 0 Touch probel negative edge position stored RO YES
60BCh 0 Touch probel positive edge position stored RO YES
60BDh 0 Touch probel negative edge position stored RO YES

8-3-6-13 Emergency Stop
(6-1) Failure shutdown

When error alarm occurs, JSDG2(S)-E servo driver will immediately switch the state machine to
Switch On Disable status and turn JSDG2(S)-E servo driver to Servo OFF right away; at this time, the
dynamic brake becomes valid to stop motor operation.

(6-2) Quick shutdown
According to the Shutdown command given to the state machine by the user, JSDG2(S)-E servo

driver can rapidly stop motor operation and turn JSDG2(S)-E servo driver to Servo OFF. The ways to
stop are controlled by Object 605Bh respectively.

(6-3) Pause
Under random mode, it is possible to execute pause function on JSDG2(S)-E. The command can be

given by Halt of Object 6040h. Pause method of JSDG2(S)-E servo driver can be modified by item
605Dh.

(6-4) Diagnostic message

When error occurs to JSDG2(S)-E servo driver during EtherCAT communication, JSDG2(S)-E
servo driver will store error information in Object 603Fh. The user can acquire error information from
this object.

(6-5) Error code
CiA402 error code can be read from Object 603Fh; the user can check the cause by the following list

and process troubleshooting.
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Error Alarm Comparison Table:

Error Alarm 603F, | 3001,
Alarm . Error Alarm Description Error | Error
Number clearing Code | Code
0 - No alarm currently 0x0000 | 0x0000
1 Signal reset | Low power voltage 0x3220 | 0x0001
High power voltage
2 Signal reset 0x3210 | 0x0002
Regeneration error
3 Signal reset | Motor Overload 0x3230 | 0x0003
4 Power Re-set | Driver Overcurrent 0x2310 | 0x0004
5 Power Re-set | EncoderA/B/Z phase signal error 0x7305 | 0x0005
6 Power Re-set | Encoder U/V/W phase signal error 0x7305 | 0x0006
7 Power Re-set | Multifunction terminal planning error 0x5441 | 0x0007
8 Power Re-set | Parameter data write-in error 0x5500 | 0x0008
9 Signal reset | Emergency Stop 0x5442 | 0x0009
10 Signal reset | Absolute encoder battery error 0x7305 | 0x0010
11 Signal reset | Excessive position error 0x8611 | 0x0011
12 Signal reset | Motor over speed 0x8400 | 0x0012
13 Power Re-set | Incorrect parameter setting 0x6320 | 0x0013
14 Signal reset | Rotation inhibit error 0x5443 | 0x0014
15 Signal reset | Drive overheat 0x4210 | 0x0015
16| Sigmalreser | osolie type encodr number of evoluton eror 0x7305 | 0x0016
17~20 - Reserved - -
21 Power Re-set | Communication type internal Encoder Error 0x7305 | 0x0021
2 | Sminsn [EeeShe Bt mornd ol
23~28 - Reserved - -
29 Signal reset | CANopen/EtherCAT communication Disconnected 0xFF00 | 0x0029
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Error Alarm Comparison Table:

Error Alarm 603F, | 3001,
Alarm leari Error Alarm Description Error | Error
Number cleanng Code | Code
30 Signal reset | Modbus communication error 0x7510 | 0x0030
31 - Reserved - -
3 Signal reset Linear Motor Magnetilc? Pole Ahgnment Error 0xFF03 | 0x0032
The wrong contraposition of linear motor
33 Signal reset | FPGA error 0x5220 | 0x0033
34 Signal reset | Divided frequency high 0x5444 | 0x0034
35 Signal reset | Auto tuning error 0x6100 | 0x0035
36 Signal reset Linear Motor Alignment not Completed 0xFFO1 | 0x0036

The contraposition of linear motor is not ready

8-3-6-14 Restoration

When JSDG2(S)-E servo driver generates errors, it is possible to acquire CiA402 error code

from Object 603Fh. Based on this error code, the user can check the list to identify the correspo

nding error alarm code and alarm clearing method.

Signal reset can give Fault Reset command (80h) to Object 6040h; for power reset, please reboot

JSDG2(S)-E servo driver.
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8-3-7 EtherCAT Object List

(1) Object structure

JSDG2(S)-E servo driver uses CAN application protocol over EtherCAT (CoE) object as the basis
and defines all objects to 6 blocks by type.

Object address

Block name

Description

0000h~0FFFh

Data-type block

Define the used data type

1000h~1FFFh

CoE communication
information block

Define the communication information that
can be used or referred to

2000h~4FFFh

User self-defined 1
block

TECO self-defined object (open for user)

5000h~5FFFh l[)Jls(,)e(iself-deﬁned 2 TECO self-defined object (not open for user)
6000h~9FFFh CIA402 agreement Object in CiA402 agreement

object block
A000h~FFFFh Reserved block Reserved for future extension

(2) Object type

Object types used in JSDG2(S)-E servo driver are listed as follows. All CANopen/EtherCAT

communication related data types in this document are based on this list.

Object type Range
NULL Object does not have a definition data column

VARIABLE | Object can enter one data value

Can include multiple subobjects. Subobjects have the same data type. (Subobject
ARRAY .
0 does not contain)
Can include multiple subobjects. Subobjects can contain different data types.
RECORD . .

(Subobject 0 does not contain)

(3) Access type

Object access types used in JSDG2(S)-E servo driver are listed as follows. All CANopen/EtherCAT

communication related data types in this document are based on this list.

Access type

Range

RW

Object can read & write-in

WO Object can only write-in
RO Object can only read
CONST Read only and the value is a constant
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(4) Data type

Object data types used in JISDG2(S)-E servo driver are listed as follows. All CANopen/EtherCAT

communication related data types in this document are based on this list

Data type Code Size Range
Boolean BOOL 1bit lor0
Unsigned 8 USINT Ibyte | 0~255
Unsigned 16 UINT 2bytes | 0~65,535
Unsigned 32 | UDSINT | 4bytes |0~4,294,967,295
Integer 8 SINT Ibyte |-128~127
Integer 16 INT 2bytes | -32,768~32,767
Integer 32 DINT 4bytes |-2,147,483,648~2,147,483,647
String STRING - -

(5)Application objects

The following is the list of all objects supported by the servo driver:
(1) Object 603Fh:Error code

INDEX 603Fn

Name Error code
Object Code VAR

Data Type UNSIGNED 16
Access RO

PDO Mapping Yes

Value Range UNSIGNED 16
Default Value 0

(2) Object 6040h:Control word

INDEX 6040y

Name Control word
Object Code VAR

Data Type UNSIGNED 16
Access RW

PDO Mapping Yes

Value Range UNSIGNED 16
Default Value 0
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Bit definition:

15~11 10~9 | 8 7 6~4 3 2 1 0
Manufacturer Fault Operation Enable Quick Enable Switch
specific N/A- | halt Reset que operation Stop voltage on

specific
(3) Object 6041h:Statusword
INDEX 6041;
Name Status word
Object Code VAR
Data Type UNSIGNED 16
Access RO
PDO Mapping Yes
Value Range UNSIGNED 16
Bit Description Support
0 Ready to switch on O
1 Switch on O
2 Operation enabled O
3 Fault O
4 Voltage enabled O
5 Quick stop O
6 Switch on disable O
7 Warning X
8 Manufacturer specific X
9 Remote O
10 Target reached X
11 Internal limit active X
12 -13 Operation mode specific O
14 - 15 Manufacturer specific X

(4) Object 605Bh: Shutdown option code

INDEX 605Bh
Name Shutdown option code
Object Code VAR
Data Type INTEGER 16
Access RW
PDO Mapping No
0: Disable drive, motor is free to rotate
Value Range )
1: Slow down on slow down ramp
Default Value 0
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(5) Object 605Ch: Disable option option code

INDEX 605Cn

Name Disable option option code
Object Code VAR

Data Type INTEGER 16

Access RW

PDO Mapping No

0: Disable drive, motor is free to rotate

Value Range 1: Slow down on slow down ramp

Default Value 1

(6) Object 605Dh: Halt option code

INDEX 605Dy

Name Halt option code
Object Code VAR

Data Type INTEGER 16
Access RW

PDO Mapping No

1: Slow down on slow down ramp

Value Range 2: Slow down on quick stop ramp

Default Value 1

(7) Object 6060h: Modes of operation

INDEX 6060n
Name Modes of operation
Object Code VAR
Data Type INTEGER 8
Access RW
PDO Mapping Yes
0: No mode used
1: Position Mode
3: Velocity Mode
4: Profile torque mode
Value Range 6: Homing Mode
7: Interpolated position mode (do not support)
8: Cyclic synchronous position mode (CANopen does not support)
9: Cyclic synchronous velocity mode (CANopen does not support)
A: Cyclic synchronous Torque mode (CANopen does not support)
Default Value 8
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(8) Object 6061h: Modes of operation display

INDEX

60614

Name

Modes of operation display

Object Code

VAR

Data Type

INTEGER 8

Access

RO

PDO Mapping

Yes

Value Range

: No mode used

: Position Mode

: Velocity Mode

: Profile torque mode

: Homing Mode

: Interpolated position mode (do not support)

: Cyclic synchronous position mode (CANopen does not
support)

9: Cyclic synchronous velocity mode (CANopen does not
support)

A: Cyclic synchronous Torque mode (CANopen does not
support)

0NN P W—=O

Default Value

0

(9) Object 6062h: Position demand value

INDEX 6062y

Name Position Demand value
Object Code VAR

Data Type INTEGER 32

Access RO

PDO Mapping Yes

Value Range INTEGER 32

Default Value 0

Comment Unit: Pos. Unit

(10) Object 6063h: Position actual internal value

INDEX 6063n

Name Position actual internal value
Object Code VAR

Data Type INTEGER 32

Access RO

PDO Mapping Yes

Value Range INTEGER 32

Default Value 0

Comment Unit: Inc.
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(11) Object 6064h: Position actual value

INDEX 6064,

Name Position actual value
Object Code VAR

Data Type INTEGER 32
Access RO

PDO Mapping Yes

Value Range INTEGER 32
Default Value 0

Comment Unit: Pos. Unit

(12) Object 6065h: Position error window

INDEX 6065n

Name Position error window
Object Code VAR

Data Type UNSIGNED 32
Access RW

PDO Mapping No

Value Range UNSIGNED 32
Default Value 26214

Comment Unit: Pos. Unit

(13) Object 6066h: Following error time out

INDEX 60661

Name Following error time out
Object Code VAR

Data Type UNSIGNED 16

Access RW

PDO Mapping No

Value Range UNSIGNED 16

Default Value 10

Comment Unit: millisecond

(14) Object 6067h: Position window

INDEX 6067n

Name Position window
Object Code VAR

Data Type UNSIGNED 32
Access RW

PDO Mapping No

Value Range UNSIGNED 32
Default Value 30

Comment Unit: Pos. Unit
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(15) Object 6068h: Position window time

INDEX 6068n

Name Position window time
Object Code VAR

Data Type UNSIGNED 16
Access RW

PDO Mapping No

Value Range UNSIGNED 16
Default Value 0

Comment Unit: millisecond

(16) Object 606Bh: Velocity demand value

INDEX 606By

Name Velocity demand value
Object Code VAR

Data Type INTEGER 32

Access RO

PDO Mapping Yes

Value Range INTEGER 32

Default Value 0

Comment Unit: Vel. Unit

(17) Object 606Ch: Velocity actual value

INDEX 606Ch

Name Velocity actual value
Object Code VAR

Data Type INTEGER 32
Access RO

PDO Mapping Yes

Value Range INTEGER 32
Default Value 0

Comment Unit: Vel. Unit

(18) Object 606Dh: Velocity window

INDEX 606Dy,

Name Velocity window
Object Code VAR

Data Type UNSIGNEDI16
Access RW

PDO Mapping No

Value Range UNSIGNED16
Default Value 0

Comment Unit: Vel. Unit
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(19) Object 606Eh: Velocity window time

INDEX 606En

Name Velocity window time
Object Code VAR

Data Type UNSIGNED 16
Access RW

PDO Mapping No

Value Range UNSIGNED 16
Default Value 0

Comment Unit: millisecond

(20) Object 606Fh: Velocity threshold

INDEX 606F,

Name Velocity threshold
Object Code VAR

Data Type UNSIGNED 16
Access RW

PDO Mapping No

Value Range UNSIGNED 16
Default Value 100

Comment Unit: Vel. Unit

(21) Object 6070h: Velocity threshold time

INDEX 6070

Name Velocity threshold time
Object Code VAR

Data Type UNSIGNED 16
Access RW

PDO Mapping No

Value Range UNSIGNED 16
Default Value 0

Comment Unit: millisecond

(22) Object 6071h: Target torque

INDEX 6071x

Name Target torque
Object Code VAR

Data Type INTEGER 16
Access RW

PDO Mapping Yes

Value Range INTEGER 16
Default Value 0

Comment Unit: 0.1%
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(23) Object 6074h: Target demand value

INDEX 6074

Name Target demand value
Object Code VAR

Data Type INTEGER 16
Access RO

PDO Mapping Yes

Value Range INTEGER 16
Default Value 0

Comment Unit: 0.1%

(24) Object 6077n: Torque actual value

INDEX 6077n

Name Torque actual value
Object Code VAR

Data Type INTEGER 16
Access RO

PDO Mapping Yes

Value Range INTEGER 16
Default Value 0

Comment Unit: 0.1%

(25) Object 6078h: Current actual value

INDEX 6078n

Name Current actual value

Object Code VAR

Data Type INTEGER 16

Access RO

PDO Mapping Yes

Value Range INTEGER 16

Default Value 0

Comment Unit: Per thousand of rated current

(26) Object 607Ah: Target position

INDEX 607An

Name Target position
Object Code VAR

Data Type INTEGER 32
Access RW

PDO Mapping Yes

Value Range INTEGER 32
Default Value 0

Comment Unit: Pos. Unit
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(27) Object 607Fh: Max Profile velocity

INDEX 607Fn

Name Max Profile velocity
Object Code VAR

Data Type UNSIGNED 32
Access RW

PDO Mapping Yes

Value Range UNSIGNED 32
Default Value 13107200

Comment Unit: Vel. Unit

(28) Object 6081h: Profile velocity

INDEX 6081y

Name Profile velocity
Object Code VAR

Data Type UNSIGNED 32
Access RW

PDO Mapping Yes

Value Range UNSIGNED 32
Default Value 0

Comment Unit: Vel. Unit

(29) Object 6083h: Profile acceleration

INDEX 6083n

Name Profile acceleration
Object Code VAR

Data Type UNSIGNED 32
Access RW

PDO Mapping Yes

Value Range UNSIGNED 32
Default Value 1000

Comment Unit: Acc. Unit

(30) Object 6084h: Profile deceleration

INDEX 6084

Name Profile deceleration
Object Code VAR

Data Type UNSIGNED 32
Access RW

PDO Mapping Yes

Value Range UNSIGNED 32
Default Value 1000

Comment Unit: Acc. Unit
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(31) Object 6085h: Quick stop deceleration

INDEX 6085h

Name Quick stop deceleration
Object Code VAR

Data Type UNSIGNED 32

Access RW

PDO Mapping Yes

ValueRange UNSIGNED 32
Default Value 0

Comment Unit: Acc. Unit

(32) Object 6093h: Position factor

INDEX 6093y,

Name Position factor
Object Code ARRAY

Data Type UNSIGNED 32
Access RW

PDO Mapping No

Value Range UNSIGNED 32
Sub-Index 0

Description Number of entries
Data Type UNSIGNED 8
Access RO

PDO Mapping No

ValueRange 2

Default Value 2

Sub-Index 1

Description Numerator
Data Type UNSIGNED 32
Access RW

PDO Mapping No

ValueRange UNSIGNED 32
Default Value 1

Parameter No. En701
Sub-Index 2

Description Feed constant
Data Type UNSIGNED 32
Access RW

PDO Mapping No

ValueRange UNSIGNED 32
Default Value 1

Parameter No. En702
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(33) Object 6095, Velocity factor

INDEX 6095h

Name Velocity factor
Object Code ARRAY

Data Type UNSIGNED 32
Access RW

PDO Mapping No

Value Range UNSIGNED 32
Sub-Index 0

Description Number of entries
Data Type UNSIGNED 8
Access RO

PDO Mapping No

ValueRange 2

Default Value 2

Sub-Index 1

Description Numerator
Data Type UNSIGNED 32
Access RW

PDO Mapping No

ValueRange UNSIGNED 32
Default Value 1

Parameter No. En703
Sub-Index 2

Description Feed constant
Data Type UNSIGNED 32
Access RW

PDO Mapping No

ValueRange UNSIGNED 32
Default Value 1

Parameter No. En704

(34) Object 6097n: Position factor

INDEX 6097h

Name Acceleration factor
Object Code ARRAY

Data Type UNSIGNED 32
Access RW

PDO Mapping No

Value Range UNSIGNED 32
Sub-Index 0

Description Number of entries
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Data Type UNSIGNED 8
Access RO

PDO Mapping No

ValueRange 2

Default Value 2

Sub-Index 1

Description Numerator
Data Type UNSIGNED 32
Access RW

PDO Mapping No

ValueRange UNSIGNED 32
Default Value 1

Parameter No. En705
Sub-Index 2

Description Feed constant
Data Type UNSIGNED 32
Access RW

PDO Mapping No

ValueRange UNSIGNED 32
Default Value 1

Parameter No. En706

(35) Object 6098,: Homing method

INDEX 6098n

Name Homing method
Object Code VAR

Data Type INTEGER 8
Access RW

PDO Mapping YES

Value Range 0~35

Default Value 1

(36) Object 6099,: Homing speeds

INDEX 6099

Name Homing speeds
Object Code ARRAY

Data Type UNSIGNED 32
Access RW

PDO Mapping Yes

8-84

TECO



Sub-Index 0

Description Number of entries
Data Type UNSIGNED 8
Access RO

PDO Mapping No

Value Range 2

Default Value 2

Sub-Index 1

Description Speed during search for switch
Data Type UNSIGNED 32
Access RW

PDO Mapping YES

Value Range UNSIGNED 32
Default Value 50000

Comment Unit: Vel. Unit
Sub-Index 2

Description Speed during search for zero
Data Type UNSIGNED 32
Access RW

PDO Mapping YES

Value Range UNSIGNED 32
Default Value 50000

Comment Unit: Vel. Unit

(37) Object 60BOx: Position offset

(38)

INDEX 60BO0n

Name Position offset
Object Code VAR

Data Type INTEGER 32
Access RW

PDO Mapping Yes

Value Range INTEGER 32
Default Value 0

Object 60B1x: Velocity offset

INDEX 60B1y

Name Velocity offset
Object Code VAR

Data Type INTEGER 32
Access RW

PDO Mapping Yes

Value Range INTEGER 32
Default Value 0

Comment Unit: Vel. Unit
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(39) Object 60B2y: Torque offset

INDEX 60B2;,

Name Torque offset
Object Code VAR

Data Type INTEGER 8§

Access RW

PDO Mapping Yes

Value Range INTEGER 8

Default Value 0

Comment Unit: 0.1%

(40) Object 60B8h: Touch probe function

INDEX 60B8&y

Name Touch probe function
Object Code VAR

Data Type UNSIGNED 16
Access RW

PDO Mapping Yes

Value Range UNSIGNED 16
Default Value 0

(41) Object 60B9h: Touch probe state

INDEX 60B9

Name Touch probe state
Object Code VAR

Data Type UNSIGNED 16
Access RO

PDO Mapping Yes

Value Range UNSIGNED 16
Default Value 0

(42) Object 60BAn: Touch probel positive edge position stored

INDEX 60BA

Name Touch probel positive edge position stored
Object Code VAR

Data Type INTEGER 32

Access RO

PDO Mapping Yes

Value Range INTEGER 32

Default Value 0

Comment Unit: Pos. Unit
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(43) Object 60BBh: Touch probel negative edge position stored

INDEX 60BBn

Name Touch probel negative edge position stored
Object Code VAR

Data Type INTEGER 32

Access RO

PDO Mapping Yes

Value Range INTEGER 32

Default Value 0

Comment Unit: Pos. Unit

(44) Object 60BCh: Touch probel positive edge position stored

INDEX 60BCy

Name Touch probel positive edge position stored
Object Code VAR

Data Type INTEGER 32

Access RO

PDO Mapping Yes

Value Range INTEGER 32

Default Value 0

Comment Unit: Pos. Unit

(45) Object 60BDh: Touch probel negative edge position stored

INDEX 60BDy

Name Touch probel negative edge position stored
Object Code VAR

Data Type INTEGER 32

Access RO

PDO Mapping Yes

Value Range INTEGER 32

Default Value 0

Comment Unit: Pos. Unit

(46) Object 60EO: Positive torque limit value

INDEX 60EOx

Name Positive torque limit value
Object Code VAR

Data Type UNSIGNED 16

Access RW

PDO Mapping Yes

Value Range UNSIGNED 16

Default Value 3000

Comment Unit: 0.1%
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(47) Object 60E1h: Negative torque limit value

INDEX 60E 1}

Name Negative torque limit value
Object Code VAR

Data Type UNSIGNED 16

Access RW

PDO Mapping Yes

Value Range UNSIGNED 16

Default Value 3000

Comment Unit: 0.1%

(48) Object 60F4h: Following error actual value

INDEX 60F4,

Name Following error actual value
Object Code VAR

Data Type INTEGER 32

Access RO

PDO Mapping Yes

Value Range INTEGER 32

Default Value 0

Comment Unit: Pos. Unit

(49) Object 60FCh: Profile demand internal value

INDEX 60FCy

Name Profile demand internal value
Object Code VAR

Data Type INTEGER 32

Access RO

PDO Mapping Yes

Value Range INTEGER 32

Default Value 0

Comment Unit: Inc.

(50) Object 60FDh: Digital input

INDEX 60FDp

Name Digital input
Object Code VAR

Data Type UNSIGNED32
Access RO

PDO Mapping NO

Value Range UNSIGNED 32
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(51) Object 60FEh: Digital output

INDEX 60FEx

Name Digital output
Object Code ARRAY

Data Type UNSIGNED 32
Access RW

PDO Mapping Yes

Sub-Index 0

Description Number of entries
Data Type UNSIGNED 8
Access RO

PDO Mapping No

Value Range 2

Default Value 2

Sub-Index 1

Description Physical Output
Data Type UNSIGNED 32
Access RW

PDO Mapping YES

Value Range UNSIGNED 32
Default Value 0

Sub-Index 2

Description Bit Mask

Data Type UNSIGNED 32
Access RW

PDO Mapping No

Value Range UNSIGNED 32
Default Value 0xFFFF0000

(52) Object 60FFh: Target Velocity

INDEX 60FFy

Name Target Velocity
Object Code VAR

Data Type INTEGER32
Access RW

PDO Mapping Yes

Value Range INTEGER32
Default Value 0

Comment Unit: Vel. Unit
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(53) Object 6502h: Supported drive modes

INDEX 6502y,

Name Supported drive modes
Object Code VAR

Data Type UNSIGNED 32
Access RO

PDO Mapping No

Value Range UNSIGNED 32
Default Value 0x03A5

(54) Object 2F00h: Encoder Resolution

INDEX 2F00x

Name Supported drive modes
Object Code VAR

Data Type UNSIGNED 32
Access RO

PDO Mapping No

Value Range UNSIGNED 32

(55) Object 2F01h: DC cycle time

INDEX 2F01y

Name Supported drive modes
Object Code VAR

Data Type UNSIGNED 32
Access RO

PDO Mapping No

Value Range UNSIGNED 32
Comment Unit: 1 nanosecond
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(6) Object list

Index | Subindex Name Data Type | Access Mlz:]IJ)p(i)ng ]?E‘II’III;%?/[ D‘f:ﬁ:gt Lower Limit | Upper Limit Unit Par;x(l:.eter
1000h 0 Device type UDINT RO No No 0x00020192 - - - -
1008h 0 Device name STRING RO No No };EIDC (?2_ - - - -
1009h 0 Hardware version STRING RO No No 1.0 - - - -
100Ah 0 Software version STRING RO No No - - - - -
Identity Object
0 Number of entries USINT RO No No 4 - - - -
1 Vendor ID UDINT RO No No 0x81B - - - -
1018h
2 Product code UDINT RO No No 0x47322DA45 - - - -
3 Revision UDINT RO No No 0x00010000 - - - -
4 Serial number UDINT RO No No 0x00000000 - - - -
1st Receive PDO Mapping
0 Number of objects in this PDO USINT RW No No 4 0 8 - -
1 Mapping entry 1 UDINT RW No No 0x60400010 0 OxFFFFFFFF - -
2 Mapping entry 2 UDINT RW No No 0x607A0020 0 OxFFFFFFFF - -
3 Mapping entry 3 UDINT RW No No 0x60FF0020 0 OxFFFFFFFF - -
fooon 4 Mapping entry 4 UDINT RW No No 0x60600008 0 OxFFFFFFFF - -
5 Mapping entry 5 UDINT RW No No 0x0 0 OxFFFFFFFF - -
6 Mapping entry 6 UDINT RW No No 0x0 0 OxFFFFFFFF - -
7 Mapping entry 7 UDINT RW No No 0x0 0 OxFFFFFFFF - -
8 Mapping entry 8 UDINT RW No No 0x0 0 OxFFFFFFFF - -
2nd Receive PDO Mapping
1601h 0 Number of objects in this PDO USINT RW No No 2 0 8 - -
1 Mapping entry 1 UDINT RW No No 0x60400010 0 OxFFFFFFFF - -
1601h 2 Mapping entry 2 UDINT RW No No 0x60600008 0 OxFFFFFFFF - -
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Index | Subindex Name Data Type | Access MI;II))p(i)ng EE‘;&%;& D‘f:ﬁ:gt Lower Limit | Upper Limit Unit Par;x::.eter
3 Mapping entry 3 UDINT RW No No 0x607A0020 0 OxFFFFFFFF - -
4 Mapping entry 4 UDINT RW No No 0x0 0 O0xFFFFFFFF - -
5 Mapping entry 5 UDINT RW No No 0x0 0 OxFFFFFFFF - -
6 Mapping entry 6 UDINT RW No No 0x0 0 O0xFFFFFFFF - -
7 Mapping entry 7 UDINT RW No No 0x0 0 0xFFFFFFFF - -
8 Mapping entry 8 UDINT RW No No 0x0 0 O0xFFFFFFFF - -
3rd Receive PDO Mapping
0 Number of objects in this PDO USINT RW No No 2 0 8 - -
1 Mapping entry 1 UDINT RW No No 0x60400010 0 OxFFFFFFFF - -
2 Mapping entry 2 UDINT RW No No 0x60600008 0 OxFFFFFFFF - -
3 Mapping entry 3 UDINT RW No No 0x60FF0020 0 OxFFFFFFFF - -
0x1602h
4 Mapping entry 4 UDINT RW No No 0x0 0 OxFFFFFFFF - -
5 Mapping entry 5 UDINT RW No No 0x0 0 OxFFFFFFFF - -
6 Mapping entry 6 UDINT RW No No 0x0 0 OxFFFFFFFF - -
7 Mapping entry 7 UDINT RW No No 0x0 0 OxFFFFFFFF - -
8 Mapping entry 8 UDINT RW No No 0x0 0 OxFFFFFFFF - -
4th Receive PDO Mapping
0 Number of objects in this PDO USINT RW No No 2 0 8 - -
1 Mapping entry 1 UDINT RW No No 0x60400010 0 OxFFFFFFFF - -
2 Mapping entry 2 UDINT RW No No 0x60600008 0 OxFFFFFFFF - -
1603h 3 Mapping entry 3 UDINT RW No No 0x60710010 0 OxFFFFFFFF - -
4 Mapping entry 4 UDINT RW No No 0x0 0 OxFFFFFFFF - -
5 Mapping entry 5 UDINT RW No No 0x0 0 OxFFFFFFFF - -
6 Mapping entry 6 UDINT RW No No 0x0 0 OxFFFFFFFF - -
7 Mapping entry 7 UDINT RW No No 0x0 0 OXxFFFFFFFF - -
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Index | Subindex Name Data Type | Access MI;II))p(i)ng EE‘;&%;& D‘f:ﬁ:gt Lower Limit | Upper Limit Unit Par;x::.eter
1603h 8 Mapping entry 8 UDINT RW No No 0x0 0 OxFFFFFFFF - -
1st Transmit PDO Mapping
0 Number of objects in this PDO USINT RW No No 4 0 8 - -
1 Mapping entry 1 UDINT RW No No 0x60410010 0 0xFFFFFFFF - -
2 Mapping entry 2 UDINT RW No No 0x60640020 0 0xFFFFFFFF - -
3 Mapping entry 3 UDINT RW No No 0x606C0020 0 0xFFFFFFFF - -
HAon 4 Mapping entry 4 UDINT RW No No 0x60610008 0 O0xFFFFFFFF - -
5 Mapping entry 5 UDINT RW No No 0x0 0 OxFFFFFFFF - -
6 Mapping entry 6 UDINT RW No No 0x0 0 OxFFFFFFFF - -
7 Mapping entry 7 UDINT RW No No 0x0 0 OxFFFFFFFF - -
8 Mapping entry 8 UDINT RW No No 0x0 0 OxFFFFFFFF - -
2nd Transmit PDO Mapping
0 Number of objects in this PDO USINT RW No No 2 0 8 - -
1 Mapping entry 1 UDINT RW No No 0x60410010 0 OxFFFFFFFF - -
2 Mapping entry 2 UDINT RW No No 0x60640020 0 OxFFFFFFFF - -
3 Mapping entry 3 UDINT RW No No 0x0 0 OxFFFFFFFF - -
Aot 4 Mapping entry 4 UDINT RW No No 0x0 0 OxFFFFFFFF - -
5 Mapping entry 5 UDINT RW No No 0x0 0 OxFFFFFFFF - -
6 Mapping entry 6 UDINT RW No No 0x0 0 OxFFFFFFFF - -
7 Mapping entry 7 UDINT RW No No 0x0 0 OxFFFFFFFF - -
8 Mapping entry 8 UDINT RW No No 0x0 0 OxFFFFFFFF - -
3rd Transmit PDO Mapping
0 Number of objects in this PDO USINT RW No No 2 0 8 - -
‘ 1 Mapping entry 1 UDINT RW No No 0x60410010 0 OxFFFFFFFF - -
2 Mapping entry 2 UDINT RW No No 0x60640020 0 OxFFFFFFFF - -
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Index | Subindex Name Data Type | Access MI;II))p(i)ng EE‘;&%;& D‘f:ﬁ:gt Lower Limit | Upper Limit Unit Par;x::.eter
3 Mapping entry 3 UDINT RW No No 0x0 0 OxFFFFFFFF - -
4 Mapping entry 4 UDINT RW No No 0x0 0 O0xFFFFFFFF - -
5 Mapping entry 5 UDINT RW No No 0x0 0 OxFFFFFFFF - -
1603h 6 Mapping entry 6 UDINT RW No No 0x0 0 O0xFFFFFFFF - -
7 Mapping entry 7 UDINT RW No No 0x0 0 0xFFFFFFFF - -
8 Mapping entry 8 UDINT RW No No 0x0 0 O0xFFFFFFFF - -
4th Transmit PDO Mapping
0 Number of objects in this PDO USINT RW No No 2 0 8 - -
1 Mapping entry 1 UDINT RW No No 0x60410010 0 OxFFFFFFFF - -
2 Mapping entry 2 UDINT RW No No 0x60640020 0 OxFFFFFFFF - -
1A03h 3 Mapping entry 3 UDINT RW No No 0x60770010 0 OxFFFFFFFF - -
4 Mapping entry 4 UDINT RW No No 0x0 0 OxFFFFFFFF - -
5 Mapping entry 5 UDINT RW No No 0x0 0 OxFFFFFFFF - -
6 Mapping entry 6 UDINT RW No No 0x0 0 OxFFFFFFFF - -
7 Mapping entry 7 UDINT RW No No 0x0 0 OxFFFFFFFF - -
8 Mapping entry 8 UDINT RW No No 0x0 0 OxFFFFFFFF - -
RxPDO assign
1C12h 0 Number of assigned PDOs USINT RW No No 1 0 1 - -
1 Index of assigned RxPDO1 UINT RW No No 0x1601 0x1600 0x1603 - -
TxPDO assign
1C13h 0 Number of assigned PDOs USINT RW No No 1 0 1 - -
1 Index of assigned TxPDO1 UINT RW No No 0x1A01 0x1A00 0x1A03 - -
SM output parameter
1C32h 0 Number of entries USINT RO No No 6 - - - -
1 Synchronization Type UINT RW No No - - - - -
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Index | Subindex Name Data Type | Access MI;II))p(i)ng EE‘;&%;& D‘f:ﬁ:gt Lower Limit | Upper Limit Unit Par;x::.eter
2 Cycle Time UDINT RO No No 0x003D0900 - - - -
4 Synchronization Type supported UINT RO No No 0x0005 - - - -
5 Minimum Cycle Time UDINT RO No No 0x000186A0 - - - -
1C32h 6 Calc and Copy Time UDINT RO No No 0x000186A1 - - - -
8 Get Cycle Time UINT RO No No 0x8480 - - - -
SM input parameter
0 Number of entries USINT RO No No 6 - - - -
1 Synchronization Type UINT RW No No - - - - -
2 Cycle Time UDINT RO No No 0x003D0900 - - - -
1C33h
4 Synchronization Type supported UINT RO No No 0x0005 - - - -
5 Minimum Cycle Time UDINT RO No No 0x000186A0 - - - -
6 Calc and Copy Time UDINT RO No No 0x000186A1 - - - -
8 Get Cycle Time UINT RO No No 0x8480 - - - -
603Fh 0 Error Code UINT RO YES No 0 - - - -
6040h 0 Control Word UINT RW YES No 0 0 OxFFFF - -
6041h 0 Status Word UINT RO YES No 0 - - - -
605Bh 0 Shutdown Option Code INT RW No No 0 0 1 - -
605Ch 0 Disable Operation Option Code INT RW No No 1 0 1 - -
605Dh 0 Halt Option Code INT RW No No 1 1 2 - -
6060h 0 Modes of Operation SINT RW YES No 8 0 10 - -
6061h 0 Mode of Operation Display SINT RO YES No 0 - - - -
6062h 0 Position Demand Value DINT RO YES No 0 - - Pos. Unit -
6063h 0 Position Actual Internal Value DINT RO YES No 0 - - Inc. -
6064h 0 Position Actual Value DINT RO YES No 0 - - Pos. Unit -
6065h 0 Following Error Window UDINT RW No No 26214 0 1073741823 Pos. Unit -
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Index | Subindex Name Data Type | Access MI;II))p(i)ng EE‘;&%;& D‘f:ﬁ:gt Lower Limit | Upper Limit Unit Par;x::.eter
6066h 0 Following Error Time Out UINT RW No No 10 0 65535 ms -
6067h 0 Position Window UDINT RW No No 30 0 1073741823 Pos. Unit -
6068h 0 Position Window Time UINT RW No No 0 0 65535 ms -
606Bh 0 Velocity Demand Value DINT RO YES No 0 - - Vel. Unit -
606Ch 0 Velocity Actual Value DINT RO YES No 0 - - Vel. Unit -
606Dh 0 Velocity Window UINT RW No No 0 0 65535 Vel. Unit -
606Eh 0 Velocity Window Time UINT RW No No 0 0 65535 ms -
606Fh 0 Velocity Threshold UINT RW No No 100 0 65535 Vel. Unit -
6070h 0 Velocity Threshold Time UINT RW No No 0 0 65535 ms -
6071h 0 Target Torque INT RW YES No 0 —32768 32767 0.1% -
6074h 0 Torque Demand Value INT RO YES No 0 - - 0.1% -
6077h 0 Torque Actual Value INT RO YES No 0 - - 0.1% -
Per thousand
6078h 0 Current actual value INT RO YES No 0 - - of rated -
current
607Ah 0 Target Position DINT RW YES No 0 -2147483648 | 2147483647 Pos. Unit -
607Fh 0 Max Profile Velocity UDINT RW YES No 13107200 0 4294967295 Vel. Unit
6081h 0 Profile Velocity UDINT RW YES No 0 0 4294967295 Vel. Unit -
6083h 0 Profile Acceleration UDINT RW YES No 1000 0 4294967295 Acc. Unit -
6084h 0 Profile Deceleration UDINT RW YES No 1000 0 4294967295 Acc. Unit -
6085h 0 Quick Stop Declaration UDINT RW YES No 0 0 4294967295 Acc. Unit -
Position factor

0 Number of entries USINT RO No No 2 - - - -
6093h

1 Numerator UDINT RW No YES 1 1 1073741823 - En701

2 Feed constant UDINT RW No YES 1 1 1073741823 - En702

0x6095h | Velocity factor
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Index | Subindex Name Data Type | Access MI;II))p(i)ng EE‘;&%;& D‘f:ﬁ:gt Lower Limit | Upper Limit Unit Par;x::.eter

0 Number of entries USINT RO No No 2 - - - -

1 Numerator UDINT RW No YES 1 1 1073741823 - En703

2 Divisor UDINT RW No YES 1 1 1073741823 - En704

Acceleration factor

0 Number of entries USINT RO No No 2 - - - -
6097h

1 Numerator UDINT RW No YES 1 1 1073741823 - En705

2 Divisor UDINT RW No YES 1 1 1073741823 - En706
6098h 0 Homing Method SINT RW YES No 1 0 35 - -

Homing Speed

0 Number of entries USINT RO No No 2 - - - -
6099h

1 Speed during search for switch UDINT RW YES No 50000 0 4294967295 Vel. Unit -

2 Speed during search for zero UDINT RW YES No 50000 0 4294967295 Vel. Unit -
60BOh 0 Position Offset DINT RW YES No 0 -2147483648 | 2147483647 - -
60B1h 0 Velocity Offset DINT RW YES No 0 -2147483648 | 2147483647 Vel. Unit -
60B2h 0 Torque Offset INT RW YES No 0 —32768 32767 0.1% -
60B8h 0 Touch probe function UINT RW YES No 0 0 O0xFFFF - -
60B%h 0 Touch probe state UINT RO YES No 0 - - - -
60BAh 0 Touch probel positive edge position DINT RO VES No 0 ) ) Pos. Unit )

stored
60BBh 0 Touch probel negative edge position DINT RO VES No 0 ) ) Pos. Unit )

stored
60BCh 0 Touch probel P;Zirtéze edge position DINT | RO YES No 0 - ; Pos. Unit ;
60BDh 0 Touch probel “:t%izge edge position DINT RO YES No 0 - - Pos. Unit -
60EOh 0 Positive Torque Limit Value UINT RwW YES No 3000 0 65,535 0.1%
60E1h 0 Negative Torque Limit Value UINT RW YES No 3000 0 65,535 0.1%
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Index | Subindex Name Data Type | Access MI;II))p(i)ng EE‘;&%;& D‘f:ﬁ:gt Lower Limit | Upper Limit Unit Par;x::.eter

60F4h 0 Following Error Actual Value DINT RO YES No 0 - - Pos. Unit -

60FCh 0 Position Demand Internal Value DINT RO YES No 0 - - Inc. -

60FDh 0 Digital Input UDINT RO YES No 0 - - - -
Digital Output

0 Number of entries USINT RO No No 2 - - - -
60FEh

1 Physical Output UDINT RW YES No 0 0 O0xFFFFFFFF - -

2 Bit Mask UDINT RW No No 0xFFFF0000 0 O0xFFFFFFFF - -
60FFh 0 Target Velocity DINT RW YES No 0 —2147483648 | 2147483647 Vel. Unit -
6502h 0 Supported Drive Modes UDINT RO No No 0x03A5 - - - -
2F00h 0 Encoder Resolution UDINT RO No No - - - - -
2F01h 0 DC Cycle Time UDINT RO No No - - - Ins -
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9-1 Error List

Error Alarm e CiA402 Alarm Al Cloals Qi
b Error Alarm Description Error Cod Clearing
Number Iror Code Me thO d Al | A2 | A3 | A4
Operate according
AL000 No Alarm Currently 0x0000 — to preset furzctlon
when there’s no
error alarm
ALO0O1 igxer Supply Voltage Too 1 3550.04-0001 | cn0311 | 1 | 1 [ 1|0
AL002 E‘i’;ler Supply Voltage Too | 3510.04-0002 | Switch Reset| 1 | 1 | 0 | 1
ALO003 Motor Overload 0x3230-02-0003 | Switch Reset | 1 1 0 0
AL004 Driver Over Current 0x2310-02-0004 | Power Re-set| 1 0 1 1
ALO005 Encoder Signal Error 0x7305-01-0005 | PowerRe-set| 1 | O | 1 | O
AL007 | Multifunction Contact 0x5441-01-0007 | Power Re-set| 1 | 0 | 0 | 0
Planning Error
ALoog | parameter Da Read/Wiite 1 5500010008 | Switch Reset| 0 | 1| 1| 1
AL009 Emergency Stop 0x5442-01-0009 Cn002.3 0 1 1 0
ALolg | Absolute Type Encoder 0x7305-01-0010 | Switch Reset| 0 | 1 | 0 | 1
Battery Warning
ALO11 Excessive Position Error 0x8611-01-0011 | Switch Reset | 0 1 0 0
ALO12 Motor Over Speed 0x8400-01-0012 | SwitchReset | 0 | 0 | 1 1
ALO013 Motor Model Number Error 0x6320-01-0013 | Power Re-set| 0 0 1 0
ALO14 Drive Prohibit Error 0x5443-01-0014 | Switch Reset | 0 0 0 1
ALO15 Driver Overheat 0x4210-08-0015 | Switch Reset | 0 0 0 0
ALl | fxbsolute Type Encoder 0x7305-01-0016 | SwitchReset | 1 | 1 | 1 | 1
Number of Revolution Error
ALO17 MCU Error 1 0x6100-80-0017 | Power Re-set| X | X | X | X
ALO18 MCU Error 2 0x6100-80-0018 | Power Re-set| X | X | X | X
ALO019 MCU Error 3 0x6100-80-0019 | PowerRe-set| X | X | X | X
AL20 | Auto tune Motor Wire 0xff03-80-0020 | Power Re-set| X | X | X | X
Disconnection Error
ALO21 | pommunication type ERcoder | o.7305.01.0021 | Power Re-set| X | X | X | X
AL022 Excessive Error between 0x8611-01-0022 | SwitchReset | X | X | X | X




Error Alarm e CiA402 Alarm fullrrmn Cleals Qi
Number Error Alarm Description Error Code Clearing
um Method | Al | A2 | A3 | A4

motor and load

ALO023 E-Cam Function Error 0x6320-01-0023 | PowerRe-set| X | X | X | X
Driver Voltage Class

ALO025 Switching Error (200/400V) 0x6320-01-0025 | PowerRe-set| X | X | X | X

AL026  |Full-closed Loop ABZ Phase | 9305 010026 | Power Re-set| X | X | X | X
Signal Error

AL027 Synchronized Error 0x8611-01-0027 | SwitchReset | X | X | X | X

ALz |peibbulld Motor Parameter 1 o 5570.01-0028 | Power Re-set| X | X | X | X

AL029  |CANopen/EtherCAT 0xff00-80-0029 | Switch Reset | X | X | X | X
communication Disconnected

AL030 | Modbus Communication 0x7510-01-0030 | Switch Reset | X | X | X | X
Timeout Error

ALo3p | hinear Motor Magnetic Pole o g3 80.0032 | Switch Reset | X | X | X | X
Alignment Error

ALO033 Driver Chip Error 0x5220-01-0033 | Power Re-set| X | X | X | X

AL034 Excessive Dividing Frequency | 0x5444-01-0034 | SwitchReset | X | X | X | X

ALO035 Auto tuning Error 0x6100-01-0035 | SwitchReset | X | X | X | X

AL036 | inear Motor Alignmentnot o 1 01-0036 | Switch Reset | X | X | X | X
Completed

AL037 Regenerative Error 0xff04-20-0037 | SwitchReset | X | X | X | X

ALO38 Start Up Circuit Error 0xff05-20-0038 | PowerRe-set| X | X | X | X

ALo3o | Full-closed Loop Encoder . 9305 g0 0039 | Power Re-set| X | X | X | X
Matching Error

ALo4o | Turret Mode is prohibited to 735 g0, 0040 | Power Re-set| X | X | X | X
use non-absolute type encoder

AL041 Control Mode Selection Error | 0x6320-80-0041 | Power Re-set| X | X | X | X

ALO042 Dividing Setting Error 0x6320-80-0042 | PowerRe-set| X | X | X | X

AL043 JOG Error 0xff04-80-0043 | Power Re-set| X | X | X | X

ALoa4  |MntemalPosition S Curve 1 6350 g0.0044 | Switch Reset| X | X | X | X
Setting Error

ALg4s | Sommunication Type Encoder | 7505 g0 0045 | power Re-set| X | X | X | X
Model Error

AL046 Encoder Feedback Value Error | 0xff05-80-0046 | Power Re-set| X | X | X | X




Alarm Alarm Code Output

Error Alarm CiA402

Error Alarm Description Clearing

Number Error Code Method All A2 | A3 | A4

ALO47 ;‘r‘rr;ft Origin Return to Zero | 04 80-0047 | Switch Reset | X | X | X | X
EtherCAT/CANopen

AL048 Communication Mode Setting | 0x6320-80-0048 | SwitchReset | X | X | X | X
Error

AL049 EtherCAT Synchronous Error | 0xff00-80-0049 | SwitchReset | X | X | X | X

Absolute Type Encoder

.. 0x7305-80-0050 | PowerRe-set| X | X | X | X
Position Error

ALO050

(Note) X: No alarm code output function
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9-2 Countermeasures to Clear Error

AL001 Power Supply Voltage Too Low Cia402 Error Code 0x3220-04-0001

Primary circuit input power voltage is smaller than the setting value of Cn051 (low
voltage protection level) and exceeds the time of Cn052 (low voltage protection
alarm delay time). X Input voltage of 200V driver is smaller than 170V and the one
0f 400 driver is smaller than 340V. Generate alarm directly without counting time.
Alarm Cause |1. Primary circuit input voltage lower than specification; input power error; no
primary circuit input power.

Sudden power outage occurs.

Power voltage decreases under operation.

Driver hardware failure.

il il

Use an Electric Meter to measure the external power supply voltage and verify

that the input voltage meets the specifications. Monitor if the voltage of Un-10

primary circuit (VDC Bus) is correct; if external input correct is correct ((AC

220/380V)) and Un-10 value too low (far lower than DC 310/620V), it could be

Check and the failure of driver internal component.

Handling 2. When the external power is comparatively unstable, users can adjust Cn051 &
Cn052 to improve.

3. When power voltage decreases under operation, please make sure the input
power can offer stable power constantly.

4. Pleasesend the device back to the distributor or manufacturer for overhaul.

Alarm Clearing | According to Parameter Cn031.1 Low Voltage Protection (ALOO1) Automatic Reset
Method Selection

AL002 Power Supply Voltage Too High Cia402 Error Code 0x3210-04-0002

VDC Bus power voltage higher than DC 410/820V (based on driver voltage class

200/400V).

1. Primary circuit input voltage over specification; primary circuit power input
error.

2. Unstable power or effected by factors such as lightning.

3. Error occurs under operation conditions; acceleration/deceleration executed by
the device is over spec.

4. Error occurs under operation conditions; the used regenerative resistance cannot
meet operation conditions.

5. Driver hardware failure.

Alarm Cause

1. Use power meter to measure external power voltage and confirm if the input
voltage is qualified. Please apply correct voltage source or connect voltage
stabilizer serially when monitoring Un-10 primary circuit (VDC Bus) voltage
exceeds DC 410/820V continuously.

2. Improve power status; reboot servo driver after devices like surge suppressor is

Check and installed. If the alarm still occurs, it may indicate the servo driver fail to work

Handling correctly. Replace the Servo Driver.

3. Extend the Acceleration / Deceleration Time or reduce the Load Inertia within
the permitted range.

4. Review the regenerative resistance by considering operation condition and load
and set Cn012 (external regenerative resistor power setting) correctly.

5. Pleasesend the device back to the distributor or manufacturer for overhaul.

Alarm Clearing

Method Switch Reset
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AL003

Motor Overload Cia402 Error Code

0x3230-02-0003

Alarm Cause

If continuing to use the Driver more than the Rated Load, this Error Alarm will be

generated, please refer to the Overload Protection Curve.
Overload Protection Curve under 1kW

Overload Protection Curve
1000
190
3
= \
E S§
P{
‘40 N 200, 6.75
= 300, 3.00
1
0 50 100 150 200 250 300 350 400
Torque (%)

Overload Protection Curve over 1kW

Overload Protection Curve

1000

100

g \

é’ \\\ 200, 11.25

HO 300, 5.00

B :

=

1
0 50 100 150 200 250 300 350 400
Torque (%)

Incorrect wiring of motor and encoder.
Poor parameter setting of control system.

Cn030 Setting error.

SNk W =

excessive load during operation.
Driver hardware failure.

a

Acceleration/deceleration setting time too short or load inertia too large.

Not able to drive the motor because of mechanical factors and results in

Check and
Handling

1. Check if the Motor Terminal wiring (U, V, W) and Encoder wiring is correct;
please wire in accordance with Chapter 2 Servo Driver Power and Peripheral

Wiring Diagram.

2. Adjust the Driver Gain since improper Gain Adjustment will cause Motor
resonance and result in excessive current to cause Motor Overload.

3. In operation program, Un-04 monitors the average torque (%) keeps above
100% continuously and extends acceleration/deceleration time or reduce load

inertia within permitted range.

9-6
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4. Please confirm if Cn030 is the correct motor/driver matching; please refer to
“Servo driver and servo motor matching comparison table” for Cn030 motor
code.

5. Improve mechanical factors.

6. Driver error; please send the device back to the distributor or manufacturer to
overhaul.

% This message usually occurs during operation. If the Error Alarm occurs within

when short period time of operation, please check item No. 1.

Alarm Clearing

Method Switch Reset

AL004 Driver Over Current Cia402 Error Code 0x2310-02-0004

The primary circuit current of the Driver exceeds the protection range, and results
in Power Transistor generating Error Alarm directly.

Incorrect primary circuit or encoder wiring or bad connection.

Internal short circuit of the servo driver, servo motor or primary circuit wires.
Incorrect regenerative resistor wiring or bad connection.

Cn030 Setting error.

Control Parameter Setting Error.

Malfunction caused by the noise.

Power Transistor Error.

Driver hardware failure.

Alarm Cause

il I ANl e

Check if the Motor Terminal wiring (U, V, W) and Encoder wiring is correct;
please wire in accordance with Chapter 2 Servo Driver Power and Peripheral
Wiring Diagram.

2. Check if the servo unit and servo motor as well as connection terminal U, V, W

& FG are short-circuited.

Check and  |3. Check if the regenerative resistor wiring is correct.

Handling 4. Please confirm if Cn030 is the correct motor/driver matching; please refer to
“Servo driver and servo motor matching comparison table” for Cn030 motor
code.

. Execute countermeasures of anti-noise, such as install FG wiring correctly.

6. Driver error; please send the device back to the distributor or manufacturer to

overhaul.

9]

Alarm Clearing

Method Power Re-set

ALO005 Encoder Signal Error Cia402 Error Code 0x7305-01-0005

Motor Encoder malfunction or poor connection of Encoder power line.

1. Encoder damaged.
Alarm Cause |2. Encoder wire loose or damaged.
3. Encoder motor code Cn030 setting error.
4. Encoder signal acquisition error.
Check and 1. Please §end the device l.)aclf to the distributor or'manufactur.er fqr overhaul.
Handling 2. Check if the encoder wire is connected to the driver, short-circuited, cold-

welded or falls out.
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. Please confirm if Cn030 is the correct motor/driver matching; please refer to

“Servo driver and servo motor matching comparison table” for Cn030 motor
code.

Check if motor grounding end is grounded correctly. If the encoder signal wire
is separated from the power of the circuit with large current to avoid any
generation of interferences source. If the encoder wire uses separation net.

Alarm Clearing
Method

Power Re-set

AL007

Multifunction Contact Planning
Error

Cia402 Error Code | 0x5441-01-0007

Alarm Cause

Digital input/output contact function planning error.

1.

2.

Several functions of the set digital input contact (DI-1~DI-12) are duplicate but
contact potential is asynchronous.

Several functions are duplicate in the set digital output contact function (DO-
1~DO-4).

Check and
Handling

. Check whether the Digital Input Contact Function Planning Parameters

( Hn601~Hn612) are corrected: DI-1~DI-12 pin function can be repeated, but
the pin action electrical potential of repeated function must be the same.

. Check if output contact function parameter (Hn613~Hn616) planning is correct:

DO-1~DO-4 pin function cannot be duplicate.

Alarm Clearing

Power Re-set

Method
ALO008 Parameter Data Read/Write Error | Cia402 Error Code | 0x5500-01-0008
An Error occurred when Writing the Parameter.
1. Parameter data write-in error.
Alarm Cause |2. The set parameter value exceeds reasonable range when using specific
functions.
3. Driver hardware failure.
1. Please rewrite new parameter value.
Check and |2. Pleaseconfirm the modified parameter valueis within reasonable range.
Handling 3. If the alarm still occurs after all connectors removed, parameters (Cn029=1)

reset and rebooting, please replace the driver.

Alarm Clearing
Method

Switch Reset
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AL009

Emergency Stop

Cia402 Error Code 0x5442-01-0009

Alarm Cause

Digital input contact EMC (emergency stop) generates action.

1

Digital input contact EMC (emergency stop) activates.
Caused by the driver is interfered by the noise internally.

Check and
Handling

2.
1.
2.

Disable digital input contact EMC action.

Please follow the motor and power standard wiring diagram & control signal
standard wiring diagram in Chapter 2 to connect external power and signal
wires.

Alarm Clearing
Method

Based on parameter Cn002.3 (EMC Return Mode Selection)

ALO010

Absolute Type Encoder Battery
Warning

Cia402 Error Code | 0x7305-01-0010

Alarm Cause

Battery module voltage under 2.75V (the driver can continue operating when this
error alarm occurs).

Check and
Handling | €ase replace the battery.
Alarm Clearing )
Method Switch Reset
ALO11 Excessive Position Error Cia402 Error Code 0x8611-01-0011

Alarm Cause

The difference between the Pulse Command and the Encoder Feedback Pulse
exceeds the setting of Pn308 or Pn309.

1.

2.

NownhkWw

Position gain value (Pn310 & Pn311)and feed forward gain(Pn312)settings are
too small.

Setting of maximum position error determined value (Pn308 & Pn309) is too
small.

Torque limit too low.

Change of position input command is too serious.

Excessive external load.

Incorrect Motor Wiring (U, V, W).

Continue recording position command input quantity after drive prohibition
occurs; excessive cumulative commands. Generate alarm when activated.

Check and
Handling

N

NownkEw

. Increase the setting of Position Loop Gain (Pn310 & Pn311) and feed forward

gain (Pn312) to speed up Motor Reaction Speed.

Increase the setting of Pn308 (position maximum position error determined
value) and Pn309 (negative maximum position error determined value).
Adjust torque limit value correctly.

Extend acceleration/deceleration time within permitted range.

Decrease external load or re-evaluate motor capacity.

Check whether the Motor Wiring (U, V, W) is connected properly.

Set the correct Pn301.2 (Drive prohibits command receiving selection) .

Alarm Clearing
Method

Switch Reset
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ALO012

Motor Over Speed

Cia402 Error Code 0x8400-01-0012

Alarm Cause

The detected motor speed exceeds 1.75 times of the rated speed.

1.

Change of speed input command is too serious.
Improper setting of E-Cam ratio.

Improper setting of speed loop gain (Sn211 & Sn213).
Encoder signal is interfered.

Check and
Handling

hadih e il

Decrease the speed of input command or activate smoothing function.

Please confirm the setting related to E-Cam ratio.

Adjust the Speed Loop Gain (Sn211 and Sn213) appropriately to speed up the
Motor Reaction Speed.

If motor grounding end is grounded correctly; if the encoder signal wire is
separated from the power of the circuit with large current to avoid any
generation of interferences source; if the encoder wire uses separation net.

Alarm Clearing

Method Switch Reset
ALO13 Motor Model Number Error Cia402 Error Code 0x6320-01-0013
Incorrect setting of motor model or automatic verification function error
Alarm Cause |1. The driver does not match the servo motor
2. Encoder motor code Cn030 setting error.
1. Please confirm if the driver matches the servo motor.
Check and |2. Please check Cn030 to confirm if motor model setting is correct; please refer to
Handling “Servo driver and servo motor matching comparison table” for Cn030 motor

code.

Alarm Clearing

Power Re-set

Method
ALO014 Drive Prohibit Error Cia402 Error Code 0x5443-01-0014
This error alarm occurs when digital input contact CCWL & CWL activate
Alarm Cause simultaneously.
1. Incorrect movement logic setting of digital input contact CCWL & CWL.
2. Caused by the driver is interfered by the noise internally.
1. Set Cn002.1 to clear digital input contact CCWL or CWL motion; or check if
Check and the movement logic of Hn601~Hn612 is correctly set.
Handling 2. Please follow the motor and power standard wiring diagram & control signal

standard wiring diagram in Chapter 2 for wiring.

Alarm Clearing
Method

Switch Reset
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ALO15

Driver Overheat Cia402 Error Code | 0x4210-08-0015

Alarm Cause

Detected the Power Transistor Temperature exceeded the Temperature Resistance
of the Component.

1. Continuous use with excessive motor rated load.

2. Ambient temperature too high.

3. The installation director of the servo unit and its spacing between other servo
units are not reasonable.

Driver fan stops operation.

Check and
Handling

Increase motor capacity or decrease load.

Decrease ambient temperature.

Follow installation standard of the servo unit to install.

Remove any foreign object that jams the fan; replace the fan when it cannot
function correctly.

N S ks

Alarm Clearing
Method

Switch Reset

ALO016

Absolute Type Encoder Number of

. Cia402 Error Code | 0x7305-01-0016
Revolution Error

Alarm Cause

Absolute Type Encoder Number of Revolution Data Error.
1. Battery module is removed or battery error.
Replace the battery when the driver power is off.

2.
1. Please check battery wiring and power.
2.

Check a nd After the battery is replaced, use Cn041=2 or digital input contact ALRS to clear
Handling .
the rotation number of the encoder.
Alarm Clearing .
Method Switch Reset
ALO017 MCU Error 1 Cia402 Error Code | 0x6100-80-0017
Alarm Cause |System Operating Error Self Checking Error during System Operations.

Check a nd Please contact Dealer or Manufacturer
Handling

Alarm Clearing

Power Re-set

Method
ALO18 MCU Error 2 Cia402 Error Code | 0x6100-80-0018
Alarm Cause |System Operating Error Self Checking Error during System Operations.
Check a nd Please contact Dealer or Manufacturer
Handling

Alarm Clearing
Method

Power Re-set

ALO019

MCU Error 3 Cia402 Error Code | 0x6100-80-0019

Alarm Cause

CPU Software and FPGA Software Version Compatibility Error
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Check and
Handling

Please contact Dealer or Manufacturer

Alarm Clearing
Method

Power Re-set

AL020

Auto tune Motor Wire Disconnection

Cia402 Error Code
Error

0xff03-80-0020

Alarm Cause

Motor UVW Power Line Disconnection Error

Check and
Handling

Check if motor wiring (U, V, W) is normal. Please wire according to servo driver
power and peripheral wiring diagram in Chapter 2.

Alarm Clearing
Method

Power Re-set

AL021

Communication type Encoder Error Cia402 Error Code | 0x7305-01-0021

Alarm Cause

Communication type encoder error (Count Error).

Check and
Handling

Clear the internal circuit detection error of communication type encoder through
Cn041=1. If the error occurs again after turning power off and on, it means the
motor encoder fails and a replacement is required. (please contact Dealer or
Manufacturer)

Alarm Clearing
Method

Power Re-set

AL022

Excessive Error between motor and

Cia402 Error Code
load

0x8611-01-0022

The difference between motor and load feedback pulse exceeds the setting of Pn347.
Pn348 x 4

Unl4 X — — Un50 | > Pn347
Alarm Cause ‘ Motor encoder resolution
1. Maximum of Pn347 full-closed loop error is too small.
2. The connector falls out from the mechanism.
3. Slip caused by the mechanism
Check and 1. Increase the maximum of Pn347 full-closed loop error.
H:If dli?ln 2. Check if the connector falls out from the mechanism.
& 3. Adjust the mechanism
Alarm Clearing .
Method Switch Reset
AL023 E-Cam Function Error Cia402 Error Code | 0x6320-01-0023

Alarm Cause

Incorrect E-Cam parameter setting

1. Excessive S-type time.

Excessive initial angle.

Excessive synchronous angle.

Travel error.

Certain curves do not support a cutter number larger than 1.
Reverse full-closed loop feedback direction.

AN
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Check and
Handling

Please refer to “5-6-15 E-Cam function description”.

Alarm Clearing
Method

Power Re-set

ALO025

Driver Voltage Class Switching Error

(200/400V) Cia402 Error Code

0x6320-01-0025

Alarm Cause

Motor Model Number Setting Error or Automatic Identification Function Error.
1. The driver does not match the servo motor
Encoder motor code Cn030 setting error.

Check and
Handling

Please select the appropriate driver and servo motor.
Please set correct Cn030; please refer to “Servo driver and servo motor matching
comparison table” for Cn030 motor code.

2.
1.
2.

Alarm Clearing
Method

Power Re-set

AL026

Full-closed Loop ABZ Phase Signal

Cia402 Error Code
Error

0x7305-01-0026

Alarm Cause

1. Full-closed loop encoder error.
2. Wires connected to the encoder are bad or incorrectly connected.

Check and
Handling

1. Provide power to full-closed loop encoder and use the oscilloscope to measure if
ABZ phase signal is output.

2. Check if the Full-closed loop connector is short-circuited, cold-welded or falls
out as well as the correctness of encoder wiring.

Alarm Clearing
Method

Power Re-set

ALO027

Synchronized Error Cia402 Error Code | 0x8611-01-0027

Alarm Cause

Feedback pulse difference between 2 axes exceeds the setting of Pn352.
1. Pulse command asynchronous

Mechanism error

Linear scale (or diving) data error

Pn351 (Synchronized gain value) is too small

Check and
Handling

e

Please check if the pulse command is sent to 2 axes simultaneously and pulse
command wiring is correct.

. Please check if mechanism error occurs.

Please check if linear scale (or diving) is installed and correctly set.

4. Increase Pn351 (Synchronized gain value).

w N

Alarm Clearing
Method

Switch Reset

ALO028

Self-build Motor Parameter Error Cia402 Error Code | 0x5220-01-0028

Alarm Cause

Motor Model Number Setting Error.
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Check and
Handling

Please check one parameter groups one by one and set the self-defined motor
parameters to appropriate values.

Alarm Clearing
Method

Power Re-set

AL029

CANopen/EtherCAT communication

Disconnected Cia402 Error Code

0xff00-80-0029

Alarm Cause

EtherCAT communications disconnected.

1. EtherCAT communications cable falls out.

2. Poor EtherCAT communication quality.

Number of CANopen communication error exceeds Cn095 setting.

1. CANopen communication cable falls out.

2. Terminal resistor is not added to CANopen communication circuit of the last
driver.

3. If CANopen communication parameter is incorrect.

4. Poor CANopen communication quality.

Check and
Handling

EtherCAT communications disconnected.

1. Check if communication cable is disconnected or falls out.

2. Check if the communication cables qualified the requirement for driver
EtherCAT communication and distant from interference source.

CANopen communication disconnected

1. Check if CANopen communication wiring is correct.

2. Check if the terminal resistor is added to CANopen communication circuit of the
last driver.

3. Check if CANopen communication parameter is correct (refer to CANopen
section for details).

4. Check if the communication cables qualified the requirement for driver
CANopen communication and distant from interference source.

Alarm Clearing
Method

Switch Reset

ALO030

Modbus Communication Timeout

Cia402 Error Code
Error

0x7510-01-0030

Alarm Cause

The Modbus Communication Timeout exceeded the set value of Cn039.
1. The setting of Cn039 (communication timeout setting) is too small.
Poor Modbus communication quality.

Incorrect setting of Cn036 ~ Cn039 communication parameter

Check and
Handling

Check if the setting time of Cn039 is too short.

Check if communication status is abnormal, wires are short-circuited or with
empty connection and if the terminal resistor added to the last communication
equipment.

3. Check communication; settings related to ID Cn036, communication speed
Cn037.0 and protocol Cn038

D= wN

Alarm Clearing
Method

Switch Reset

TECO
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AL032

Linear Motor Magnetic Pole Alignment

Cia402 Error Code
Error

0xff03-80-0032

Alarm Cause

During alignment, incorrect wiring and setting will result in error.
1. Incorrect wiring between power cable and encoder wire.
Incorrect setting of linear scale resolution.

2

3. Magnetic Pole Alignment Error

1. Check if the wiring of power cable and encoder wire are correct.
2

Check and . Please check if linear scale resolution setting and Pn348 (corresponding
Handling resolution of one rotation of full-closed loop Encoder) are correct.
3. Reset magnetic pole alignment current and realign.
Alarm Clearing .
Method Switch Reset
ALO033 Driver Chip Error Cia402 Error Code | 0x5220-01-0033
Alarm Cause |Driver FPGA chip error

Check and | The Alarm still occurs after power is re-connected, the Driver needs to be replaced.
Handling (please contact Dealer or Manufacturer)

Alarm Clearing
Method

Power Re-set

ALO034

Excessive Dividing Frequency Cia402 Error Code | 0x5444-01-0034

Alarm Cause

1. Diving output frequency exceeds 3.2MHz.
2. Caused by the driver is interfered by the noise internally.

Check and
Handling

Check if Cn005 (Encoder signal dividing output) setting value and required
operating speed are correct. Please refer to “5-6-12 Encoder signal dividing output”
for details.

Alarm Clearing
Method

Switch Reset

ALO035

Cia402 Error Code | 0x6100-01-0035

Auto tuning Error

Alarm Cause

The abnormality caused by system cannot converge in the Auto tuning process.

The System generates Vibration Resonance or Acoustic Resonance. Decrease

Check and | Cn026 system rigidity until no vibration occurs or execute
Handling PC-link Mechanical Characteristics Analysis Function Observation to observe if the
resonance occurs in the system and suppress it.
Alarm Clearing .
Method Switch Reset
ALO036 Linear Motor Alignment not Completed | Cia402 Error Code | 0x{f01-01-0036
Alarm Cause |Ifalignment is not completed after the power is on, the error will occur.
Check and | Please use dn-11 to complete magnetic pole angle position alignment and then
Handling excite the motor.
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Alarm Clearing
Method

Switch Reset

ALO037

Regenerative Error Cia402 Error Code | 0xff04-20-0037

Alarm Cause

Excessive primary capacitor voltage (Un-03 regenerative load ratio exceeds 100)

resulted from excessive regenerative energy.

1. Error occurs under operation condition; acceleration/deceleration executed by
the device is over spec.

2. Error occurs under operation conditions; the used regenerative resistance is
higher than the one needed for operation conditions.

3. Driver hardware failure.

Check and
Handling

1. Extend the Acceleration / Deceleration Time or reduce the Load Inertia within
the permitted range.

2. Review the regenerative resistance by considering operation condition and load;
set external regenerative resistor power setting (Cn012) correctly when
connecting to external regenerative resistor.

3. Check if Un-03 regenerative load ratio is over 100; if it’s under 100, then there
may be a driver hardware error. Please send the device back to the distributor or
manufacturer for overhaul.

Alarm Clearing

Method Switch Reset
ALO038 Start Up Circuit Error Cia402 Error Code | 0xff05-20-0038
Alarm Cause |Start Up Resistor Circuit Error
Check and | This Alarm still generated after power is disconnected, please replace the Driver.
Handling (please contact Dealer or Manufacturer)

Alarm Clearing

Power Re-set

Method
AL039 E‘;ﬂ;ﬁl"sed Loop Encoder Matching | .. 405 Error Code | 0x7305-80-0039
Alarm Cause |Encoder Matching Error

Check and
Handling

1. The full-closed loop function of used driver model (G2S-E, G2-E) prohibits the
use of the motor matching pulse type encoder.

2. Confirm if the driver correctly matches Cn030 motor model; please refer to
“Servo driver and servo motor matching comparison table” for Cn030 motor
code.

Alarm Clearing
Method

Power Re-set

AL040

Turret Mode is prohibited to use non-

absolute type encoder SRR URBL

0x7305-80-0040

Alarm Cause

Encoder Matching Error

Check and

Replace motor encoder.
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Handling

Alarm Clearing
Method

Power Re-set

AL041

Control Mode Selection Error Cia402 Error Code | 0x6320-80-0041

Alarm Cause

This driver model does not support such control mode.
1. JSDG2(S)-E control mode setting error
2. JSDG2S control mode setting error

Check and
Handling

1. Check Cn001 control mode; JSDG2(S)-E does not contain b & ¢ modes
(CANopen mode)
2. Check Cn001 control mode; JSDG2S does not contain d mode (EtherCAT mode)

Alarm Clearing

Power Re-set

Method
AL042 Dividing Setting Error Cia402 Error Code | 0x6320-80-0042
Alarm Cause |Encoder signal dividing output (Cn005) setting error
Check and | Please refer to the description in “5-6-12 Encoder signal dividing output™ to set
Handling Cn005 within the reasonable range.

Alarm Clearing
Method

Power Re-set

AL043

JOG Error Cia402 Error Code | 0xff04-80-0043

Alarm Cause

After using PDO of EtherCAT/CANopen communication, it is prohibited to use SON
of non-CiA402 protocol.

Check and
Handling

DO NOT use JOG function after connection under EtherCAT/CANopen mode.

Alarm Clearing

Power Re-set

Method
AL044 Internal Position S Curve Setting Error | Cia402 Error Code | 0x6320-80-0044
Alarm Cause |Pn322, Pn323 & Pn333 parameter setting error,
Check and | Please refer to the description “5-4-4 Position command acceleration/deceleration
Handling function”.
Alarm Clearing .
Method Switch Reset
ALggs | Sommunication Type Encoder Model | ¢, 495 Error Code | 0x7305-80-0045

Error

Alarm Cause

Motor Model Number Setting Error or Automatic Identification Function Error.

Check and
Handling

Confirm if the encoder correctly matches Cn030 motor model; please refer to
“Servo driver and servo motor matching comparison table” for Cn030 motor code.

TECO
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Alarm Clearing

Power Re-set

Method
AL046 Encoder Feedback Value Error Cia402 Error Code | 0xff05-80-0046
Alarm Cause |Encoder Speed Error is too High.
Check and | The Alarm still occurs after power is re-connected for operations, need to confirm if
Handling the Encoder is damaged. (please contact Dealer or Manufacturer)

Alarm Clearing

Power Re-set

Method
AL047 Turret Origin Return to Zero Error Cia402 Error Code | 0xff04-80-0047
Alarm Cause |Turret Origin Return to Zero Error.
Check and . . .
Handling Please continue the operation after returning to zero correctly.
Alarm Clearing .

Method Switch Reset
ALo4g  |EtherCAT/CANopen Communication | o, 405 Error Code | 0x6320-80-0048

Mode Setting Error

Alarm Cause

1. The driver receives Servo ON command while the state machine of CiA402 is
not under operation yet.
2. The operation mode which object 6060h setting does not support.

Check and |1. Please run Servo On after confirming the state machines is under Operation.
Handling 2. Setting mode does not support; please check again.
Alarm Clearing .
Method Switch Reset
AL049 EtherCAT Synchronous Error Cia402 Error Code | 0xff00-80-0049
Alarm Cause |Excessive EtherCAT PDO Packet Loss.
Check and |1. Observe if Un-54 exceeds the limit (object Ox10F1)
Handling 2. Check hardware wiring and cables.
Alarm Clearing .
Method Switch Reset
ALO050 Absolute Type Encoder Position Error | Cia402 Error Code |0x7305-80-0050
Alarm Cause |Absolute Type Encoder Position Error.
Check and | The Alarm still occurs after power is re-connected, need to confirm if the Encoder
Handling is damaged. (please contact Dealer or Manufacturer)

Alarm Clearing
Method

Power Re-set
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| Error Alarm Clearing Method Description:|

1. Switch Re-set: Can use the following two methods to clear Error Alarms:

(a) Digital Input Contact Reset: After Error is resolved, release Digital Input Contact SON
operation first (i.e. release the Motor Excitation State), and then enable the Digital Input
Contact ALRS operation. The error alarm can be cleared then and make the Driver return to
normal operations. Please refer to ”5-6-1 Input / Output Contact Function Planning” for the

Digital Input Contact Effective Logic.

(b) Key Re-set: After Error is resolved, release Digital Input Contact SON operations first (i.e.
release the Motor Excitation State) and then press E] and @ keys at the same time to
clear the Error Alarm and make the Driver return to normal operations.

2. Power Re-set: After Error is resolved, it is necessary to Re-start (Re-start Power after turning off
power), in order to clear the Error Alarm to allow the Driver to return to normal operations. It is
highly recommended to use Power Re-set to clear the Error Alarm. It is better to release the

Input Contact SON operations first (i.e. release the Motor Excitation State).

/\ Attention

* Before clearing the Error Alarm, it is necessary to make sure that the controller did not
issue Commands to the Driver to avoid causing sudden unintended acceleration of the
Motor
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10-1 Detailed specification of servo driver

Servo Driver Model 200V Class
S 10A 15A 20A 30A 50A3 75A3
Servo
o & 0.1 0.4 0.75 1.0 2.0 3.0
Continuous
Output Current 2.1 3.5 4.4 5.6 9.2 14.0
[A rms]
Maximum Output
Current 5.7 8.5 11.3 17.0 28.3 42.4
2 [A rms]
=
= .
;.C:: . P;f?j;y Single-phase or Three-phase ACTzh(r)ge-pél ; (S)i]
Q o - 15 0 ~ [
2 % R, S, T AC 200 ~ 230V, -15~+10% 15-+10%
e -
Q -
g7 S
2 =i i;ﬁiﬁl Single phase
~ s AC 200 ~ 230V, -15~+10%
Cooling Method Natural Cooling Fan Cooling
Three-phase Full-wave Rectification IGBT PWM Control
Lol ke e (Sine Wave Current Drive Method)
Encoder 15 bits (absolute type) / 17 bits (incremental type/absolute type) /
Resolution 23 bits (incremental type/absolute type)
Dlsplay' g CHARGE Indicator; five-digit seven-segment display; four function keys
Operations
Position (external pulse command), position (internal position command), speed,
Control Mode torque, turret automatic tool change and dual-mode switching (position/speed,
8 speed/torque, position/torque)
=)
"5’ 0
2 Reg}gilslzztwe Built-in brake transistor and break resistor/can connect to external brake resistor
=
ﬂ_i) Dvnamic Brake Built-in dynamic brake
— y Activates when Power Off, Servo Off, drive prohibition and error occur.

Protection Various error alarms
S USB / RS-485 / EtherCAT
Interface

TECO
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Servo Driver Model 200V Class
JSDG2S-oooo
JSDG2S-oooo-E 10A | 15A | 20A | 30A | 50A3 | 75A3 | 100A3 | 150A3 | 200A3 | 300A3
Servo
ek 0.1 04 | 0751 1.0 2.0 3.0 4.4 5.5 7.5 15.0
Continuous
Output Current | 2.1 35| 44 | 56 9.2 14.0 25.3 33.2 42.1 78
[A rms]
Maximum
Output Current 5.7 85 | 11.3 | 17.0 | 28.3 42.4 56.6 84.9 113.0 | 170.0
» [A rms]
=
£ .
é . P(;lrr?l?;y Single-phase or Three-phase Three-phase
‘5 °§ RS T AC 200 ~ 230V, -15~+10% AC 200 ~ 230V, -15~+10%
8—1 Q? )
2 +~
) =)
gz =1 i;ﬁiﬁl Single phase
M ~ s AC 200 ~ 230V, -15~+10%
. Natural .
Cooling Method Cooling Fan Cooling
Three-phase Full-wave Rectification IGBT PWM Control
Lol 1 cieE (Sine Wave Current Drive Method)
Encoder 15 bits (absolute type) / 17 bits (incremental type/absolute type) / 23 bits
Resolution (incremental type/absolute type)
Dlsplay o CHARGE Indicator; five-digit seven-segment display; four function keys
Operations
Position (external pulse command), position (internal position command), speed),
Control Mode speed, torque, turret automatic tool change
- and dual-mode switching (position/speed, speed/torque, position/torque)
()
=
<§ Regenerative Built-in brake transistor and break resistor/ (Note 1)
o Brake can connect to external brake resistor
=
& e il Built-in dynamic brake
E y ! Activates when Power Off, Servo Off, drive prohibition and error occur.
Protection Various error alarms
Communication JSDst'DDDD . USB / RS-485 / CANOpen
Interface JSDQG2 (S)-oooo-E : USB/ RS-485 / EtherCAT

Note 1: Built-in Brake Transistor / can connect to external Brake Resistor
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Servo Driver Model

400V Class

JSDG2S-oooo
JSDG2S-oooo-E 10B 15B 25B 35B 50B 75B 100B | 150B | 200B
Servo
sk 0.75 1.0 2.0 3.0 4.4 7.5 11.0 15.0 22.0
Continuous
Output Current 2.0 2.6 6.0 8.0 11.5 16.0 22.0 41.0 52.0
[A rms]
Maximum Output
Current 5.7 8.5 14.0 19.8 28.3 42.4 56.6 84.9 113.0
.5 [A rms]
ST o
.= ;lrr?j;y Three-phase
o} 2 - +100
) % R.S,T AC 380~480V, £10%
215
g1 s
= 2. antrgl .
’ = circuit DC 24V, £10%
+24V, 0V
Cooling Method Fan Cooling
Three-phase Full-wave Rectification IGBT PWM Control
Lol ke e (Sine Wave Current Drive Method)
Encoder 15 bits (absolute type) / 17 bits (incremental type/absolute type)
Resolution / 23 bits (incremental type/absolute type)
Dlsplay' o CHARGE Indicator; five-digit seven-segment display; four function keys
Operations
Position (external pulse command), position (internal position command), speed,
Control Mode torque, turret automatic tool change and dual-mode switching (position/speed,
speed/torque, position/torque)
= Built-in Brake
= .
<§ Regenerative Built-in brake transistor and break resistor/can connect to ”E;ar;s;ls;o;f/
é’ Brake external brake resistor conn egti ng Brake
g Resistor
2
A= Built-in dynamic brake

Dynamic Brake

Activates when Power Off, Servo Off, drive prohibition and error occur.

Various error alarms

Protection
Communication JSDG2S-oooo @ USB / RS-485/ CANopen
Interface JSDG2 (S)-0000-E : USB / RS-485 / EtherCAT

TECO
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Servo Driver Model
JSDG2-oooo-E
JSDG2S-oooo
JSDG2S-oooo-E

200V class / 400V class

Command Control

External Instruction Pulse Command / 32 Sets Internal Register Command

Method
Paion Pulse+direction (pulsetsign), CCW pulset+CW pulse, phase differential pulse
External (phase A+ phase B)
Command . - .
2 Pulse Waveform Differential Line Driver (+5V Level), Open Collector (+5 ~ +24V Level)
]
S Input Maximum . .
=  E— 4000Kpps (Differential) / 200Kpps (Open Collector)
§ Electronic Gear Ratio 1/1000 <A/B <4000 (A=1~8388608 ; B=1~ 8388608)
gl C d Smoothin . .
8 ommand Smoothing 0
= Method Smoothing Time Constant: 0 ~ 10sec
o
= o .
Positioning Completion 0 ~ 41943040 pulse
Judgment
Feedforward 'Galn 0~ 100 %
Compensation
Origin Return Function Internal Parameter Setting
Command Control External analog command (JSDG2S-E does not have this function) /
Method Three stage Internal speed command
Voltage
External Rangge 0~=10Vde
Analog
Command Input 10KQ
Impedance
2 | Speed Control Range 1: 5000 (Internal Speed Command / 1: 2000 (External Analog Command)
é Load Fluctuation: 0-100%0.03% or less (at rated speed)
% Speed Fluctuation Voltage Fluctuation: +10% fluctuation +£0.2% or less (at rated speed)
§ Temperature Fluctuation: 0-50°C %+0.5% or less (at rated speed)
é Command Smoothing Linear Time Constant: 0-50 seconds; S-shape Time Constant: 0-5 seconds;
2 Method Smoothing Time Constant: 0-11 seconds
Frequency characteristic 1500Hz (when Ji=Jm)
.. External analog command (JSDG2S-E does not have this function) /
Torque Limit .
Internal parameter setting
Zero Speed
Determination / Speed 0-4500rpm (internal parameter setting)
Reached Determination
Command Control External analog command (JSDG2S-E does not have this function) /
Method Internal torque command
o Voltage
"8 External Range 0~=+10Vdc
S | Analog
s |Command Input 10KQ
= Impedance
S | Command Smoothin
© & Linear Time Constant: 0 ~ 50sec; Smoothing Time Constant: 0 ~ 10sec
8 Method
5
g Speed Limit External analog command (JSDG2S-E does not have this function) /
= p Internal parameter setting
MRS Joto el 0 ~ 300% (Internal Parameter Setting)
Judgment
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Servo Driver Model
JSDG2-oooo-E
JSDG2S-oooo

JSDG2S-oooo-E

200V class / 400V class

Qru;g:t Phase A, B, Z differential Output / Phase Z Open Collector Output
Position Output ————; .
Division Pulse output: 1 ~ pulse number of one encoder revolution+4
Ratio (Internal parameter random value setting)
Servo start, error alarm clear, P/PI switching, CCW/CW direction drive
. prohibition, external torque limit, pulse error removal, servo lock,
12 points . . o
S emergency stop, internal speed command selection, control mode switching,
Digital input can be "% o . o . .
position command prohibition, gain switching, electronic gear ratio
[NPN/PNP] planned . ... : . ..
... |numerator selection, internal position command trigger, internal position
arbitrarily . L
command pause, start to return to origin, external reference origin, internal
position command selection, virtual contact digit input, etc.
Tés The fixed output contact function varies under different circumstances as
=0 described below.
z . [No alarm, non-magazine mode]: limited torque/ in P action/drive
= 4 Points o
& Fixed prohibited/Base Block
5 Outout [No alarm, magazine mode]: tool handle position 1/tool handle position
> P 2/tool handle position 3/tool handle position 4
é Digital output [When alarm occurs]: abnormality alarm code 0/abnormality alarm code 1/
—| [NPN/PNP] abnormality alarm code 2/ abnormality alarm code 3
Servo ready, servo error, zero speed signal, mechanical brake signal, speed
4 points |arrival signal,
can be |positioning completion signal, origin return completion signal, torque arrival
planned Joutput completion signal, magazine mode tool position display, motor
arbitrarily Joverload signal, encoder battery error signal, positive and negative limit
signals, virtual contact digital output, etc.
Analog monitor 2 voints
output czn be Speed command, speed feedback detection, torque command, torque
(JSDG2S-E lanned feedback, pulse input command, position offset, electrical angle, primary
does not have alr)bitraril circuit (Vdc Bus) voltage, etc.
this function) y
) Indoors (avoid direct sunlight)
Location . . X
= Non-corrosive Mist (avoid fumes, flammable gases and dust)
(]
g Altitude Up to 1000M
= Temperature Operating Temperature: 0 ~ 50°C; Storage Temperature: -20 ~ +85°C
>
5 Humidity Up to 95%RH (non-condensing)
Vibration 10 ~57Hz : 20nv/s? ; 57 ~ 150Hz : 2G
Safet CE Declaration In compliance with EN61800-3 and EN61800-5-1
afety
. . UL
Certification
Certification ULS08C
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10-2 Servo drive dimension

(1) JSDG2S- (E)-10A / 15A

- 40£25

ooglcoool [mooool®
|

e

I

/m o

186225
[==1] = —
=
— — —

(2) JSDG2S- (E)- 20A/30A (200V Class)

50+2.5

40+£2.5

164:£2.5

=]

ImEOoOIoooOg o oood)

O Ry

166+2.5

4,54

1

<]
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(3) JSDG2S- (E)-50A3 / 75A3 (200V Class)
JSDG2S- (E)-10B/15B/25B/35B (400V Class)

96.5+2.5

195.15%2.5

88.1%0.1

B4.4

y

8
N

(2]

@

2 &l

!

190+2.5

 I— N § S ) —
= i | s s |
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= s | s | |
s | |

s |

i | i

s | |

s | |

s | |

s | |

i

s s | s s s |
s | s | s | e s |
s | s | s s s |
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| e ) e

(4) JSDG2S- (E)-100A3 / 150A3 (200V Class)
JSDG2S- (E)- 50B/75B (400V Class)

1116225

233t2.3

74

@

®®

B (ERe=ne

220425

[
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10240.1

)
,V

10240.1
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(5) JSDG2S- (E)-200A3 (200V Class)
JSDG2S- (E)- 100B (400V Class)

140+2.5 238+2.5 127.540.1 0){3

=
251+2.5
240,5+0.1

[
p

ab:= |

551

(6) JSDG2S- (E)-200A3 (200V Class)
JSDG2S- (E)- 100B (400V Class)

P7042.5
mﬂj} PPR.PERS
180£0.1 B iy
| 1 . Y. - ]S
L e b a
L L]
—
0D -
o
s
O

1 —
ol =
pal lgﬂ
=
N Ly

L L]

L
2l | |
—r [ - - o[®] 5 &7 el

.
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(1) JSDG2-E-10A / 15A (200V Class)
160.1
140£2.5 Kf

I 3 1 3
L 1L 11 1

| [—— ] § B ™
. f 3 £  F— I

SCF091

L'0F2csl

I 1 [ o : 1
L 1L 11 1

@@

4.6

50+0.1

(2) JSDG2-E-20A /30A (200V Class)

160.1
140%2.5 oS

SZF091

L'OFZCL

[
I
L

o |/

4.6

50%0.1
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(3) JSDG2-E-50A3 / 75A3 (200V Class)

96.512.5

195.15%2.5

>

| I— | I S S— -

= s e |

— = Eeseaee

2 =

=

o ==

g =0

8 Ul =

ol =

o =

I =

U e e e | e [
o [ [ | |

8 | s | e
B e | e e | (Y

N |
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10-3 Servo Motor Specifications

Low Inertia Series

JSMA Low Inertia Series

JSMA- P I A

Rated Output Power Pr KW 0.05 0.1 0.2 0.4 0.75 0.3 0.75
Rated Torque Tr N*M 0.16 0.032 0.64 1.27 2.39 0.95 2.39
Instantaneous Maximum Torque Tmax N*M 0.48 0.095 1.91 3.81 7.16 2.86 7.16
Rated Speed Nr rpm 3000
Instantaneous Maximum Rotational Speed |  Numax rpm 6000 6000 6000 6000 5000 4500 3800
Rated Phase Current Ir A 1 1 1.6 2.6 43 2 3.75
Instantaneous Maximum Current Timax A 3 3 4.8 8.1 14 6 11.25
Torque Constant Kr N*m/A 0.16 0.32 0.46 0.49 0.56 0.52 0.77
Rotor Inertia Im Kg*em? 0.028 0.041 0.17 0.28 0.9 0.68 2.46
Motor Impedance Q Ra 12.9 20.5 6.4 3.15 1.48 5.58 2.18
Motor Inductive Reactance mH La 14.8 27.5 16.2 11 10.1 11.6 7.7
Weight (standard) w Kgw 0.35 0.48 1 1.37 2.4 1.59 3.05
Insulation Class - - Class F
Operating Temperature T °C 0~40
Operating Humidity RH % <80
Storage Temperature T °C -20 - 60
Storage Humidity RH % <80
N
Medium Inertia Series
\L
JSMA Medium Inertia
Series i MH110 MH150
JSMA-P I A
Rated Output Power Pr KW 1.0 1.5 2.0 3.0 3 4.4 5.5 7.5 11 15
Rated Torque Tr N*M 4.78 7.16 9.55 14.33 19.1 28 35.1 47.8 70 95.5
Mii?gﬁtrin;gr:ue Taw | N*M | 1433 | 2149 | 2865 | 4269 | 4775 | 70 | 8775 | 1226 | 175 214
Rated Speed Nr rpm 2000 2000 2000 2000 1500 1500 1500 1500 1500 1500
Instantaneous
Maximum Rotational Ninax rpm 2800 2800 2500 2500 2000 2000 2000 2000 2000 2000
Speed
Rated Phase Current Ir A 5.16 7.57 9.18 14.0 16 23.6 28.5 38.6 56 38
M;ﬁﬁ:i“gﬁiim T A 1550 | 2271 | 2750 | 4200 | 40 59 712 | 99.1 140 84.7
Torque Constant Kr N*m/A 1.02 1.04 1.14 1.13 1.19 1.19 1.23 1.24 1.37 2.51
Rotor Inertia Im Kg*em? 6.26 8.88 12.14 17.92 39.95 59.17 77.9 108.4 152.86 | 2352
Motor Impedance Q Ra 1.22 0.79 0.58 0.33 0.275 0.167 0.129 0.1 0.07 0.15
Motor Inductive mH La 6.7 47 3.8 2.1 6.8 43 32 25 | 203 | 524
Weight (standard) w Kgw 6.47 8.08 10.16 13.87 16.9 22.1 27.1 T.B.D 46.8 70.5
Insulation Class - - ClassB ClassF
Operating Temperature T °C 0~40
Operating Humidity RH % <90
Storage Temperature T °C -20-60
Storage Humidity RH % <90 <80 <90
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High Inertia Series

JSMA High Inertia Series

ISMAP CILICI1 A Symbol  BCOI BC0Y BHI3
Rated Output Power Pr 0.1 0.2 04 | 075 | 085 | 13 1.8 1.8 2.9 4.4 5.5 75
Rated Torque Tr 032 | 064 | 127 | 239 | 539 | 834 | 115 | 115 | 185 | 284 | 35 48
I““*‘“‘*‘“;g‘rl;ut’[a"im“m Tonax 095 | 191 | 381 | 7.16 | 138 | 233 | 287 | 276 | 443 | 711 | 876 | 119
Rated Speed Nk 3000 | 3000 | 3000 | 3000 | 1500 [1500 |1500 [1500 [1500 [1500 [1500 |1500
I“St;‘{‘;f‘a’;f:r‘::ll\s/';:e‘;““m Nmax | 6000 | 6000 | 6000 | 5000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000
Rated Phase Current Ir 0.9 1.6 2.6 43 7 114 | 148 | 178 | 24 | 335 | 421 | 547
Instantancous Maximum | =55 1 40 | g 14 | 181 | 324 | 374 | 427 | s8 85 | 110 | 136
Current
Torque Constant Kr 035 | 046 | 047 | 056 | 075 | 072 | 078 | 065 | 077 | 084 | 083 | 0.88
Rotor Inertia v 0.082 | 042 | 067 | 1.51 | 1334 | 2007 | 2666 | 319 | 4555 | 6541 | 89.98 | 1298
Motor Impedance Q 24 64 | 315 | 148 | 065 | 0355 | 0255 | 0.16 | 0.113 | 0.091 | 0.054 | 0.039
Motor Inductive Reactance mH 22 16.2 11 10.1 5.5 34 2.7 2.7 2.5 2.2 1.4 1.1
Weight (standard) w 048 | 15 153 | 27 6.7 89 | 111 | 141 18 235 35 | 412
Insulation Class - ClassF
Operating Temperature T 0~40
Operating Humidity RH <80
Storage Temperature T -20-60
Storage Humidity RH <80

Up to 80 Frame Series
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Up to 130 Frame Series
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Up to 220 Frame Series
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10-4 Servo Motor Dimension

L Up to 80 Frame Series 1

s
. L 0
e s |
. s g
: | I — - — |- - - :
| Y @ . K [0 it
e [E 9B BT
L R |
C LL
Up to 80 Frame Series JSMA-PUC Series
JSMA-POOAQOA UCP5 uco1 ucoz uco4 ucos
LZ ¢ ® 4.5 ® 45 5.5 ©5.5 6.5
La® ® 46 ® 46 ® 70 ® 70 ® 90
LC 40 40 60 60 80
E - - 2 2 25
W N . 5 6 6
S ¢ 8 o8 ®14 ®14 ®19
LB ¢ ®30 30 ® 50 $50 ® 70
QK - . 20 20 28
LE 2.5 25 3 3 3
LR 25 25 30 30 40
LL (Without brake) 73 88 101 123 122.2
LL (With brake) 116.6 131.6 1395 161.5 1605
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L Up to 80 Frame Series 1

p i} | L /aoL (@)
. | ] i
kg a =
R = -
/0 — | '
! Q .
| % Q L K |0 [H
o |E 9@/ B T
L LR :
C LL
Up to 80 Frame Series JSMA-PBC Series JSMA-PLC Series
JSMA-POOOOA  Bco1a BCO2A BCO4A BCOSA LCO3 Lcos
LZ ®4.5 © 5.5 ® 5.5 ©6.5 ®5.5 ©6.5
Lad b 46 ® 70 ©70 ® 90 ¢ 90 100
LC 40 60 60 80 76 86
E . 2 2.5 2 2
w - 5 6 5 5
s o8 ®14 14 ®19 ¢14 ®16
LB @ 30 ®50 ©50 ©70 ¢ 70 80
QK - 20 20 28 20 25
LE 2.5 3 3 3 3 3
LR 25 30 30 40 30 35
LL (Without brake) 86 101 101 137 113.4 148
LL (With brake) 129.6 1395 139.5 175.3 147.8 183.2
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L Up to 130 Frame Series

2
=

|
M|

Le

U@k = =
(_\\ ) [lc SE—% ’ ‘:0—
O,

ﬂ

Up to 130 Frame Series MB Series BH Series
JSMA-POOOOA MB15 MB20 BH13
LZe ®9 $9 ©9 ®9 ®9 ©9 ©9
La®p ® 145 © 145 © 145 © 145 © 145 © 145 ® 145
LC 130.4 130.4 130.4 130.4 130 130 130
E 25 25 2.5 2.5 2.5 2.5 25
w 6 6 6 6 6 6 6
sSo ®22 ®22 ® 22 $ 22 $22 $22 22
LB ®110 110 110 ©110 ©110 ©110 110
ak 35 35 35 35 35 35 35
LE 6 6 6 6 6 6 6
LR 58 58 58 58 58 58 58
LL (Without brake) 163.8 184.8 2138 263.8 153.3 178.3 203.3
LL (With brake) 218.3 238.3 268.3 318.3 195.9 2209 245.9
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L Up to 220 Frame Series 1

Up to 130 Frame Series IH Series
JSMA-PORAAQA IH30 IH44 IH55 IH75
LZ® ®135 ®13.5 ©135 ®135
Lad ¢ 200 200 $ 200 ¢ 200
LC 180 180 180 180
E 3 3 3 3
w 10 10 10 12
Se 35 ® 35 @ 42 P 42
LB® ®114.3 | ©1143 | ©114.3 | ©114.3
QK 60 60 60 60
LE 3.2 3.2 3.2 3.2
LR 79 79 113 113
LL (Without brake) 191.4 221.4 248.9 306.4
LL (With brake) 243.6 273.6 301.1 359.6
10-18
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L Up to 220 Frame Series

N

Up to 130 Frame Series BH Series MH Series

JSMA-POOARAA  BH18_18 BH44 MH110 MH150
LZ ¢ ®13.5 ®13.5 135 ©13.5 $13.5 ®13.5 ®13.5
La® ® 200 ® 200 ® 200 ® 200 ® 200 ®235 ®235

LC 180 180 180 180 180 220 220

E 3 3 3 3 3 3 4

w 10 10 10 12 12 12 16

s ® 35 ® 35 ® 35 D42 D42 42 55
LB® ®114.3 | 1143 | 1143 | ©114.3 | ®1143 | @200 $200

QK 60 60 60 90 90 90 90

LE 3.2 3.2 3.2 3.2 3.2 4 4

LR 79 79 79 113 113 116 116

LL (Without brake) 178.4 200.4 232.4 268.4 342.4 352 429

LL (With brake) 230.6 252.6 284.6 320.6 394.6 - -
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10-5 Accessories
10-5-1 Motor Power Cable

§ Motor power cable §

JSSLM — use with motors of UC / BC / LC03~08 series

JSSLMPOO1 1
JSSLMPOO3 3
JSSLMPOOS 5
JSSLMPO10 10

. I s s B | T

CAP 11721569-1
SCOKET 1 170362-1

JSSMLM —use with motors of MA/ MB / MC / BHO9~BH18 series

JSSMLMPOO1 1
JSSMLMPOO3 3
JSSMLMPO OS5 5
JSEMLMPO10 10

Il

|

% Connector | MS3108A20-4S5
M MS3057-12A(SR)
_'_J‘
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JSSBLM —use with motors of IH44~IH75 / BH44~BH55 series

JSSBLMOO1 1

JSSBLMOO3 3

JSSBLMOO5 5

JSSBLMO10 10
— &)

=

MS3057-20A(SR)

JSSILM —use with motors of BH29 series

EE)00 ()
JSSILMOO1 1
JSSILM003 3
JSSILM0O05 5
JSSILMO10 10
-.‘T-L_-:.-_-ﬁ_ 5 e A XD TISSI ) = ;.__. - f
b |—«1Lp,_ :w«»-——il-::j[j

Connector | MS3108A22-228
MS3057-12A(SR)

I

JSSFLM —use with motors of IH110~150 / BH75 series

JSSFLMOO1 1
JESFLMOO3 3
JSSFLMOO05 5
JSSFLMO10 10

Connector | MS3108A32-178S
MS3057-20A(SR)
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§ Motor power connector §

B )

(L]

% |0
el
JSSCNMO4 JSSCNMLO4
CAP SCOKET Connector
172159-1 170362-1 MS3108A20-4S

MS3057-12A(SR)

—3)

",

g
>

@
\c

JSSCNMLO 7 (nclude brake connector) JSSCNBLQ 3 (Brake connector)

Connector Connector
MS310820-15S8 MS3106A10SL-3S
MS3057-12A(SR) MS3057-4A(SR)

10-5-2 Encoder Trunk

JSSCNBLO4
Connector
MS3108A32-17S
MS3057-20A(SR)

§ Incremental encoder trunk §

JSSLG — use with motors of UC / BC / LC03~08 series
[ No. | Lengtn () @ E
] | e e 3§
JSSLGOO1 o= -
JSSLG003
JSSLGO0S 5 Connector | 172161-1
JSSLGO10 10 Terminal 1 170361-1

JSSMLG —use with motors of MA/ MB / MC / BH / IH series

Length (m) /o—I [@)}-
/ —

Connector | 10320-52A0-008
10120-3000PE

\ 1 || e || 1L || e
JSSMLGOO1 "
JSSMLG003 3 -
JSSMLGOO0S 5
JSSMLGO10 10 Connector | MS3108A20-18S

MS3057-12A(SR)

10-22
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1]
Connector | 10320-52A0-008
10120-3000PE
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§ Absolute encoder trunk §

JSSLG — use with motors of UC / BC / LC series

L Encoder trunk (use with absolute value type encoder) 1

IS SO (i
JSSLBODO1 m
JSSLBOO3 3
JSSLBOOS 5 Connector | 172161-1
JSSLBO10 10 Terminal | 170361-1

JSSMLG —use with motors of MA/ MB / MC / BH / IH series

Lengun () S

e

Connector | 10320-52A0-008

@ fa.ﬁﬂi

10120-3000PE

JSSMLBOO1 1 4'/ 3 m ‘%
S=ca =

JSSMLB003 3 ! {

JSSMLB005S 5

JSSMLB010 10 Connector | MS3108A20-18S

MS3057-12A(SR)

§ Absolute encoder battery §

Connector | 10320-52A0-008

10120-3000PE

I‘(JSHI!M

THIU

| s
JSSBATS

§ Encoder connector §

)

(%)
JSSCNPO9 JSSCN20P
Connector Terminal Connector
172161-1 170361-1 10320-52A0-008

10120-3000PE

10-23
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JSSCNPLOS

Connector
MS3108A20-18S
MS3057-12A(SR)
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10-5-3 I/0 Connector

§ I/0O connector terminal §

§ I/0 connector wire + terminal block §

Length (m)

0.5

1

2

10-5-4 Full closed loop wire

§ Full-closed loop wire §

e T g )|
JSSFCLOO1 1
JSSFCLOO3 3
JSSFCLOOB 5
JSSFCLO10 10

CFaEg—— o ] J

rrrerrYR Y

CEGEEERE
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10-5-5 Communication Cable

§ Computer communication cable §

JESDUCD0 ]
JSSDUCQO02 Z
a 2 Bl '
il C= s X == [0
Connector | USB Connector | Mini-USB

§ Ethernet / CANopen / RS-485 communication cable §

JSSRTROOON JESRTROOZ20

JSSRTROOO3 0.3 JSSRTROO30 3
JESSRTROOOS 0.5 JSSRTROO40 i
JSSRTROO10 1 JSSRTROO50 5

@E@E L ] — B

Connector | RJ-45

§ CANopen / RS-485 terminal resistor §

JSSTRO1

TECO
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11-1 Manual Revision History

\Version

Add/Revision

Description

V1.04

Revision

Revised chapter description

® 1-1-3 Servo Driver and Servo Motor Matching Comparison Table
e 3-2 State display function description

e 3-3 Diagnostic Function Description

® 5-5-6 Tool magazine parameter setting

® 5-6-10 Absolute Value Encoder Battery Error Alarm Output

® 6-3 Automatic Gain Adjustment (Off-line tuning) Instructions
e 6-4 Notch Filter

e 6-5 Low frequency suppression function

® 6-6 Manual gain adjustment

e 7-3-1 System parameter (CnOonD)

e 7-3-8 Monitoring parameter (Un-o0o)

e 8 Communication function

Add

Added data
e 7-2 Parameter Function List ® AddUn & dn parameters

Added chapter

10-3 Servo Motor Specification
10-4 Servo Motor Dimension
10-5 Accessories

10-5-1 Motor Power Cable
10-5-2 Encoder Trunk

10-5-3 I/0O Connector

10-5-4 Communication cable
11 Appendix

11-1 Manual Revision History

V1.05

Revision

7-3-1 System parameter (Cn0oo) = Revise Cn037.2 description
o &-3-6 EtherCAT servo control = revision illustration and
description

Add

Added chapter
® 5-6-16 Gantry Synchronization Function Description
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\Version

Add/Revision

Description

V1.06

Revision

e Chap 7 Parameter Function

= Cn012 (External regenerative resistor power setting) 400V
model default revision

= Change Cn027 (Analog monitoring output 1 offset
adjustment), Cn028 (Analog monitoring output 2 offset
adjustment) to effective after rebooting.

=  Change the effective method of Cn031.3 (motor series
selection)

= Tnl09, Sn216 setting range adjustment

Add

e 1-1-3 Servo Driver and Servo Motor Matching Comparison Table
= Add new matching motor

e 7-3-11 Monitoring parameter (Un-oo) & 3-2 State display
function description
= Un-88 (Total ServoOn time), Un-89 (Total PowerOn time)

Remove

e 3-3 Diagnostic function description & 7-3-12 Diagnostic
parameter (dn-oo)
= dn-14 (EtherCAT XML version display)
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