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EDC Series
User’s Manual
Operation of Version 2

Preface

This manual describes the operation of the Estun servo drive type EDC and is
meant for operators who are instructed for operation of the device.

Estun Limited Warranty

This manual does not entitle you to any rights. Estun reserves the right to
change this manual without prior notice. All rights reserved. The copyright is
held by Estun. No part of this publication can be copied or reproduced without
written permission from Estun.
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General Precaution

General Precaution

B Power supply voltage should be AC 220V.
The EDC servo system requires a power supply of AC 220V+/-15% voltage.
® Don't connect the servo motor directly to local electric network.
It's prohibited to connect the servo motor directly to local electric network.
Otherwise, the servo motor is very likely to get damaged. The servo motor will
not rotate without support of servo drive.
® Don't plug in or unplug the connectors when power is ON.
Internal circuit and motor encoder might be damaged if the plug in or unplug
operations are performed during power ON. Always turn the power OFF first
before plugging in or unplugging the connectors.
m Wait for at least 5 minutes before doing inspection work on the servo

system after turning power OFF.
Please be noted that even when the power is turned off, there will still be some
electric energy remained in the capacitors of the internal circuit. In order to
avoid electrical shock, please make sure inspection work is started 5 minutes
after Charge indicator is OFF.
B There should be a space of at least 10mm between the servo drive and

any other devices mounted in the electrical cabinet.
The servo drive produces heat during working, heat dissipation should be
considered in design of mounting layout. At least 10 mm space in lateral
direction and 50 mm space in longitudinal direction are required from servo
drive to other equipments when doing installation. Please install the servo
drive in an environment which is free from condensation, vibration and shock.
® Noise rejection treatment and grounding.
The noise from signal wires causes easily the mechanical vibration and
malfunctions. Please comply with the following rules strictly:

- Route high-voltage power cables separately from low-voltage power
cables.

- Make short cable route as possible.

- Single point grounding is required when mounting the servo motor and
servo drive, and

grounding resistance should be lower than 1000Q.

- It's prohibited to apply power input noise filter between servo drive and
servo motor.
m  \Withstand voltage test of servo drive should meet following conditions:

- Input voltage: AC 1500Vrms, 1 minute

- Interrupt/Break current: 100mA

- Frequency: 50/60Hz

- Forcing point: Between Terminal R, Terminal T and Terminal E.
B Apply a fast-response leakage protector
It's required to use a fast-response leakage protector or a leakage protector for
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PWM inverter designated by supplier. Do not use a time delay leakage
protector.

B Avoid extreme adjustments or changes

Don't make extreme adjustments or changes to servo drive's parameters,
which will cause terrible mechanical vibration and result in unnecessary
property loss.

®  Don't run the servo motor by switching On/Off the power supply directly.
Frequent power On/Off will cause fast aging to servo’s internal components,
which will reduce the lifetime of servo drive. It's required to use reference
signals to control the running of servo motor.
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Chapter 1 Checking products on delivery and product specification

Chapter 1 Checking products on

delivery and product specification

1.1 Checking products on delivery

Check following items when EDC series products are delivered.

Check ltems Comments
Are the delivered products the | Check the model numbers marked on the
ones that were ordered? nameplate of servo motor and servo drive.
Check the overall appearance, and check for
Is there any damage? damage or scraiches that have occumrred

during shipping.

Motor rotors can rotate gently with hand,
Can the rotors run well? there's no abnomal noise, and a motor with
brake mustn't rotate.

If any of above items are faulty ot incorrect, contact your dealer from whom
you purchased the products or the service personnel of Estun.

1.1.1 Servo motor

Nameplate

The following illustration shows an example of the servo motor's nameplate.
Rated output power
Motor Model

l AC SERVO MOTOR

MODEL EMJ-08APA

— | 750 2.39 | 3000 r/min
W MN-m
cO
40A |200V NT Ins. F

Estun Industrial Automation
CO., Ltd.
Production No. Rated rotation

I_' S/IN MOO0001Y20030409

speed



Chapter 1 Checking products on delivery and produet specification

Identification of motor model

1 Flat, without
keys(standard)

Flat, with keys, with

— 2
02, 04, 05. 08 screw thread

A 200V AC

EM.J series servo
motor

1 None
P Incremental 2 With oil seal
Wire-saving 3 DC24V brake
Type:2500P/R 4 | DC24V brake, with oil seal

F




Chapter 1 Checking products on delivery and product specification

1.1.2 Servo drive

Nameplate

SERVODRIVE

Type =—p

G " ACOUTRUT
1PH_200-230V sa-‘soHr. sPH"aiéuw-MsaHz-
s,:ln O TEOW
SIN: 62008 i

M - (€

Est Mémﬂhll'}‘iéluuh’iwea, Lid
i 111 Chlna

H Zﬂfdﬁﬂ:ﬁ\fﬁmgl High Temperature
A et 18tith v it & D5 1 falioh haataink.
“and Wik wiiin 18 Sifien periiar i O

nifitas afler powal off Risk of burn
'Rkl of aliacitla chisth.

Identification of drive model

02. 04. 05. 08

A 200V

P " Position cotrol




Chapter | Checking products on delivery and product specification

1.2 Servo components description

1.2.1 servo motor

Following illustration shows the names of the components of a servo motor
without gear down device and brake.

1.2.2 Servo drive

=10-



Chapter 1 Checking products on delivery and product specification

Following illustration shows the names of the components of a servo drive.
Charge indicator

It lights en when power is switched on. And it may keep
lighting en when power is switched off, since there s some
electricity rermained in the capacitors.

POWERS&ALARM

Green light is on when poweris On, and red light is on when serve
drive generates an alarm.

CAN COM ID address selection switch
It's available for CAN communication

CAN COM port (CAN)
It's available for CAN communication

RS232 COM port (COM)
Available for communicating with a panel operator

or a computer.

I/O signal connector (1CN)
To connect with reference input signal or

sequence I/O signal.
Encoder connector (2CN)
To connect with the encoder on the servo motor.

Servo motor connection terminal
The terminal to connect the power cable of servo motor.

Power terminal and regenerative unit connection

terminal

0 =



Chapter 2 Installation

Chapter 2 Installation

2.1 Servo motor

Servomotor can be installed either horizontally or vertically. However, if the
servomotor is installed with incorrect mechanical fittings, the servo motor's
lifetime will be greatly shortened and unexpected accidents will occur.

Flease make installation according to the instructions as below:

Precaution:

There's some antirust agent on the edge of the motor shaft to prevent it from
rusting during storage. Please wipe off the agent thoroughly by using a cloth
dipped with diluting agent or thinner before installing the motor.

NOTE: The diluting agent should not touch any other pars of the
servomotor when wiping the shaft.

Antirust agent

2.1.1 Storage temperature

When the servomotor is not in use, it should be kept in a place with an
environment temperature between -20°C and +60°C.

2.1.2 Installation site

Servomotor should be installed indoors, and the environment should meet
following conditions:

a) Free from corrosive, inflammable or explosive gases

b) Well ventilated and free from dust and moisture

¢) Ambient temperature 1s between 0°C and 40°C

d) Relative humidity is between 26% and 80% RH (non-condensing)

e) Maintenance and cleaning can be performed easily

2.1.3 Installation concentricity

Use elastic shaft connectors as many as possible for mechanical connections.
The axis centers of servo motor and mechanical load should be kept in the

o i



Chapter 2 Tnstallation

same line. If a shaft connector is used when installing servo motor, it has to
meet the requirement of concentricity tolerance as shown in the illustration
below.

Measure this at four quartering positions of a cycle. The difference between
the maximum and minimum measured value must be less than 0.03mm.
(Rotate together with shaft connectors)

1

- [

A ==

Measure this at four quartering positions of a cycle. The difference between
the maximum and minimum measured value must be less than 0.03mm.
(Rotate together with shaft connectors)

Note:

If the concentricity tolerance is too big, mechanical vibration will occur,
resulting in damage to the bearings of servo motor

Mever sfrike at the axis direction when installing shaft connectors, this could
damage easily the encoder of servo motor.

2.1.4 Installation direction
The servomotors can be installed, horizontally, vertically or in any direction.

2.1.5 Handling oil and water

If the servomotor is installed at a location subject to water, oil, or condensation,
the motors require special treatment to meet protection requirements. If the
motors are required to meet the protection requirement before leaving the
factory, it's necessary to designate the exact motor models with oil seal. Shaft
through section means the gap as shown in the following picture:

s

’J Shaft Opening
e
s

._:ﬂ,._._ﬂ_

-13.



Chapter 2 Installation

2.1.6 Cable tension

When connecting the cables, the bending radius shouldn't be too small, do not
apply big pulling force to cables.

Please be noted in particular that the diameter of signal cable wires is very
small, from 0.2 mm to 0.3 mm, therefore handle the cables with adequate care
and do not cause excessive cable tension while doing wiring.

2.2 Servo drive

EDC series of servo drives are all base-mounted. Incorrect mounting will
definitely cause problems. Always mount the servo drives according to
following installation instructions.

2.2.1 Storage condition

When servo drive is not in use, it should be kept in an environment with a
temperature between -20 and +85 C.

2.2.2 Installation site

The notes on installation of servo drive are as below:

Condition Safety notes
Installed inside  a | A unified design for the cabinet size, configuration
control cabinet of servo drive, and the cooling method is required

so that the ambient temperature around the servo
drive is always below 55 °C.

Installed near a | Minimize the heat radiating from the heating units
heating unit by taking advantage of heat dissipation measures
such as natural convection current, forced-air
cooling, to ensure working temperature around
the servo drive is always below 55 °C.

Installed near a|A vibration isolator should be mounted
vibration source underneath the base surface to prevent vibration.
Installed at a site | Appropriate measures should be taken to prevent
exposed to corrosive | corrosive from getting in. Corrosive gases does
gases not have immediate influence on the servo drive
but they will eventually cause problems on
electronic components, which will definitely have

- 14 -



Chapter 2 Installation

influence on the running stability of servo drive.
Other situations Do not install the servo drive in hot, humid
locations or locations subject to excessive dust or
powder in the air.

2.2.3 Installation orientation

As shown in the following picture, the installation direction should be vertically
mounted onto the wall, firmly fixed on the surface with two mounting holes.

mounting
surface

=
[ &

N[

ventilation

A cooling fan can be mounted for forced-air cooling of the servo drive at
request.

2.2.4 Installation of several servo drives

When several servo drives are required to be installed side by side inside one
control cabinet, installation must be performed according to the gap
requirement as shown below :

S0mim OF more

[ SCmm or more

[l Installation orientation

Install the servo drive vertically onto the wall so the front panel{connection
board side) of servo drive faces the operator.

l Cooling

As shown in the illustration above, give sufficient space between each servo

-15 -



Chapter 2 Installation

drive so that cooling by cooling fans or natural convection is good.

[ Side-by-side installation

When installing servo drives side by side as shown in the illustration above,
reserve at least 10 mm between two horizontal sides and at least S0 mm
between two vertical sides. The temperature in the control cabinet needs to be
kept evenly distributed, subject to no overheat at any part of servo drive. If
necessary, install forced-air cooling fans above the servo drives to avoid
excessive temperature rise.

] Normal Working Conditions for Servo Drive

1. Ambient Temperature: 0 to 55°C

2. Humidity: 90% RH or less, no condensing

3. Vibration: 4.9 m/s2 or less

To ensure a long term stability of the drive, it's suggested the drive be used in a
place with a temperature below 45 °C.

4) Storage condition

When the servo drive is not in use, it should be kept in a place with an
environment temperature between -20°C and +85°C.
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Chapter 3 Wiring

3.1 Wiring and connection

Always comply with the following instructions when making wiring or
connections.

Notes:

Neither run power wires and signal wires in the same conduit pipe nor bind
them together. There should be at least 30 cm's space between power
wires and signal wires.

Whole shielded twisted pair wires are required for signal wires and
encoder feedback wires, shield layer must be connected to the shell of the
plugs.

Wire length requirement: reference signal input wires are maximum 3
meters, and encoder feedback wires are 20 meters to the maximum.
Please be noted that even when the power is turned off, there will still be
some electric energy remained in the internal circuit. In order to avoid
electrical shock, please make sure inspection or wiring work is started five
minutes after Charge indicator is OFF.

Don't turn power ON and OFF frequently. If required, turning power ON
and OFF should be controlled under once a minute.

There are some high capacity capacitors installed in the internal circuit of
servo drive, when power is switched on, high charging electric current will
flow though the capacitors within several dozen of ms, therefore, frequent
power on/off will cause fast aging to servo's internal elements.

3.1.1 Names and Functions of Main Circuit Terminals

Terminal Function Description
symbol
R, T Servo drive's power supply | Single-phase  220VAC(+10% /
input terminal -15%) , S0/60HZ
U v, w Servo  Motor connection | Connects to power supply terminal
terminals of servo motor
E G grounding terminals Connected individually to power
supply grounding terminals and
servo motor grounding terminal.
P, N Connection terminals of | To connect an external
external regenerative unit | regenerative unit.
Note:




Chapter 3 Wiring

It's prohibited to connect a
regenerative  resistor  directly
between P and N.
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Chapter 3 Wining

3.2 I/O signals

3.2.1 Standard connection diagram (example)

i H +10 %
SingnPhans  AC200V 5oy
50/80Hz

SE 0 4 B R No fuze Clrcat Bresker
e woEmnes | BE, WRERETER Tubte-poof for Sy Protection
. | Sure Supginsser

BETTEM | Nose Fior

. Wy PL
oy | ! N MG |
gmie|  (mmeml o e b
.  RE S { W st B
agananiiive onit & # FoiH,
st g | 4l Mator
MG A u [
3 h v
e | M
' I T W
| - -
P B | PG EDC &5 R W Ehes E8Gas
#h & p EDC Servo Drives I Enooder
* I 1 2ch [ PG
| gi \d
. 1CN LEesr b B8 il ]
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T Ri-Dhpesstenc) i L. i 12 175 £ PAD
B -‘PL.ILSI 1S =77 } & g&tﬁﬁ
SIGN SiaN: w0, s |
fAmEs iP 14 ko . | PBO o johm s SRR
Fann Aefarncs e 18 | PBO Dittarantis: Ot Encedar Signa Outpast
1a
PCO
b1 BX 2| froo Chmniin
+£24VIN 18
AR LIHE SenoON == FglN & ﬁﬁoﬁ”@mmmmp
5r?uﬂn§mmumu . 3'315-. : a BF )8 b 4 SRakE introck Duge
{ 5ON 15 | T i rK (R I8 ON J(ON o bruvn s omasnd)
N | OLT BT 1 Ly o s
St | awesr | b—fg oo e} | dmsumeeen
U5 S Do sigraal g * ==l B-ROY ML AL £T 0 1L G- Bores Fiaadly Oulpi
(OM B B W s 08 ) CLA ¥ f [ R 0N HON when s s resdy)
| Wham O cepranament s e | T T &
TS Towpesiionsgnal "
Con i "
[mmﬂﬁmemm; 5 Zrs W | s ALM SR ‘:W
TN ; | AL BRI A Oupu
— ¥ioo m[ HEHOFF )
Wwher: alaim is INigeesd
{ Cutpuat conmmenn gl §
I Lannactr Frama RAfERE DGOV
&0 M S e 0 E @ DCS0mA
a1 wima am porecard B thi connocion frame arfie i

3.2.2 Connector terminals
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Chapter 3 Wiring

Termi Termi
nal Name Comments nal Name Comments
no. no.
Power supply for
1 PL open collector 11 PULS Reference pulse
circuit
2 BRK Remain braking 12 / PULS Reference pulse
3 coiy | Positioning 13 | SIGN | Reference symbol
complete
4 ALM Alarm 14 /SIGN Reference symbol
5 | com | VOcommon 15 | S-ON | Servo enabled
grounding
6 ALET—R Reset Alarm 16 +24VIN | |/ O power supply
T CLR Clear 17 ZPS Zero position signal
Signal A Signal /A
8 PAO (difference ) 18 IPAC (difference)
Signal B Signal /B
9 PBO (difference ) 19 /PBO (difference)
Signal C Signal /C
10 PCO (difference ) 20 [PCO (difference)
Shell FG Connector's shell
Notices:

1. Spare terminals can not be used for relay purpose.

2. Connect shielded cable wires of I/O signals to connector shell(frame
grounding).

3.2.3 Function list of I/O signals

Signal Pin Function Reference
name numbe items
r
+24VIN 16 Control power supply input for /O | 424
signals: Users need to prepare the
+24\ power supply.
Effective voltage range: +11V — +25V
S-ON 15 Servo ON: Servo motor is switched on | 4.5.2




Chapter 3 Wiring

signal, see the details as follows:

0: brake interlock(BK) output; positioning
complete/same speed detected, in
position control method it means
positioning is completed(COIN), while in
speed control method it means same
speed is detected(V-CMP).

1. positioning complete/same speed
detected; in position control method it
means positioning is completed(COIN),
while in speed control method it means

ALM-RST/P 6 According to BitO of Pn051:

N-OT 0: ALM-RST input, which means to
reset alarm.
1. limit signal PN-OT input, which
means to input mechanical limit signal.
According to Bit1 of Pn051: 422
0: Clear signal input, to clear offset
counter during position control.

CLR/PCON ! 1. Limit signal PCON input, means
different things for different control
methods.

Zero position signal input: zero switch | 4.1.2
ZP3 17 outputs this signal when returning to
Zero position.
Reference open collector power supply:
L 1 To provide +5VDC power supply when
PULS and SIGN reference signals are
open collector input signals.
Input modes: 422
PULS 1 i?‘zi:ir_'ence pulse tr:i:IGN + Pulse
/PULS 12 Line drive or * CCW + CW
;ETI ::j open collector Pulse
* 2-phase
positive pulse (x4)
m  Output signal (1CN)
Signal Pin Function Reference
name numbe items
r
ALM 4 Servo alarm: OFF status output is given | 4.5.1
when the drive detects an error.
COIN 3 The value of Pn05S0 decides the output
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same speed is detected(V-CMP)

2: torque limit CLT output: when output
torque exceeds the value of Pn026 or
Pn0Z7, this signal gives output

3: Servo ready S-RDY output: When
servo drive detects no alarm subject to a
power supply input, this signal gives
output.

ERK 2 The value of Pn051 decides the output
signal, see the details as follows:

0: brake interlock(BK) output;

1: positioning complete/same speed
detected; in position control method it
means positioning is completed(COIN),
while in speed control method it means
same speed is detected(V-CMP)

2: torque limit CLT output: when output
torque exceeds the value of Pn0Z6 or
Pn027, this signal gives output

3: Servo ready S-RDY output: When
servo drive detects no alarm subject to a
power supply input, this signal gives

output.
COM 5 1/O common grounding
PAO 8 Differential output of Encoder A signals
/PAO 18 P 9
PBO 9 ) ) .
/PBO 19 Differential output of Encoder B signals
PCO 10 ) ) . 451
/PCO 20 Differential output of Encoder C signals

Shell | Connect shielded wires of /O signal
cables to shell of 1CN, that is equal to the
connection of the shell and the frame
grounding wire.

FG

3.2.4 Interface circuit example

Following illustrations show the connection of I/O signals of servo drive and
host controller:

m Input interface circuit
Following illustrations show an example of the connection of input signals

-+



Chapter 2 Wiring

using relay contact or open collector transistor circuit.

Servo dirve Servo dirve
DC24V

DC24V { 33K0
50mALL L szm 3.3KQ 50mALLE <5 +24VIN I
i-- SR 1 ] :
il P ad @ ¥ 30
T S IS-ON% L : /S-ON ] :

_____ 1 . _c

If the relay contact input is used, the relay must be suitable for tiny electric
current, otherwise it causes signal receiving faults easily.

m Interface of encoder output and drive output

Qutput signals (PAO,/PAO,PBO,/FBO) of the two phase pulse of the encoder,
and origin pulse signal(PCO, /PCO) make outputs by means of BUS drive
output circuit. Generally, it's used on the condition that the host controller side
forms the position control system. Wire reception circuit should be used when
it's by the side of host controller.

See "Encoder wiring" for an example of a practical circuit connection.

m Interface of sequence output circuit
Photo-coupling isclation output is required for output signals of servo
alarm , positioning complete and brake interlock.

— posv~z24y  Re tay

- "
Servo drive g

side

S|

v

ov

Note:
(1) Maximum voltage should be no more than 30VDC, and maximum

current should be no more than 50mA.
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Chapter 3 Wiring

3.3 Encoder wiring

3.3.1 Encoder wiring (2CN)

Incremental encoder EDC Servo Drive User side
s N AN
4 / \1, PA ]
4 v ir | PA 4 -
9 T | Ll | Encoder A Pulse . - PAD f-‘ \
11 I tl‘ | I'B ) | % i b A i Ip |
7 ! | M Encoder B Pulse o - : T
Flr | I I~ 2 _LrN0 . !
' | S u | opo : trl _D—
A | | i : Encuder C Pulse | I
5 VIr 'L 5 I~ L ra 1
. T T 2w |mo ! frg _j>—
18 T ir ™ P LT
ros T i1 : }:'.l Output line-drive i . _
1 " Ir| W 1 Equivalent product of s lee
I : I | - ANDELSS] gqN?;??Ent praduct of]
|_FOsY > PGSV
] L GND 214 : j"':l".'
0 : & POV
! I
| [ %
\ / Fe; Cohnector Shell
Shield wire Connector SheﬂL 1
I e Represent multi-twisted shield wire
Fs: 1 The sequence Mo, of encader pin's corresponding relation
with signal will change because of different types of motaors.
Please connect the wires according to actual corresponding situation.
2 When the drive connect wire-saving mode encoder motor, just do
not connect U W WY signal
3.3.2 Signal list of connectors (2CN)
See following list for description of 2CN terminals.
Termi Termi
nal Name | Comments nal Name Comments
No. No.
Encoder B + :
1 PB 8 PC Encoder C+ input
Input
Encoder B — ,
& PB |. 9 fPC Encoder C— input
input
Encoder A + ;
3 PA input 10 PU Encoder U+ input

o



Chapter 3 Wiring

4 /pa | Encoder A - 11 /PU | Encoder U— input
input
5 py | Encoder Vi 12 PW | Encoder W+ input
input
6 jpy | Encoder V.= 13 | /PW |Encoder W— input
input
Encoder Encoder ower
7 | PG5V | power supply 14 | GND P
supply grounding
+5V
Connect shielded
FG wires to shell of
connectors.

Note:

(1) It's suggested overstriking wires or multi-core wires are used for power
supply and grounding.
(2) Do not connect the U, VV and W signal of a wire-save encoder.

3.4 Motor wiring

3.4.1 Motor encoder terminals

Terminal Comments
No.
1 FG (shield)
2 +5V (power supply)
3 GND (power supply)
4 Channel A output
5 / Channel A output
6 Channel B output
T / Channel B output
8 Channel C output
9 / Channel C output
10 Channel U output
11 / Channel U output
12 Channel V output
13 / Channel V output
14 Channel W output
15 / Channel W output




Chapter 3 Wiring

;
\i||m||12“ﬂ|m||’|5|lﬁ Motor side connectar
mm'i“ﬁ@ (Looking from the cable side)

("lew from cable side)

Mote:
The corresponding relations between pin number of encoder and signal may

be different for different types of motors.
Refer to motor instructions.

3.4.2 Motor power terminal

Terminal Comments
No.
1 PE
3 L
2 W
4 Wy

Motor side connector

HAEBN

(Wiews from cable side)
Motes:
The corresponding relations between pin number of motor's power wire and
signal may be different for different models of motors. Refer to motor
instructions.
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3.9 Standard connection example

1 +10 %
s%g-m AC200V g
50 /80 Hz
S R o Ruse Cireut Brasket

. ﬂm}mﬁjm B, 4 TR 5 Thubuer omat o Sy Proieciins
I uige Burpresser

R | Noise Foter

| | 1RY F} A
e | 1 o e |
ﬁ::mmm HEENe. FeE L2 ) 1M 1RY -
L] oo L 5 -
Sl e i ISerted i (NO) (N R Spar Exingusher
ragenamive url & TR
R O SAANGY Hon X
esare I FR41 Mobor
MG n T
o 5
Lo [ i T w : M
W = | P& EDC 2!fa1fk lEh % ' EEHEa
3 ¥ P EDC servo Drives = Ercachy
P4 | 20N PG
X L ¥,
A 1CN mﬂﬁtnﬁiiﬁhﬂ
| PETERNER Taindie connecore of shinided whes prags iy
e putsl 11 1m0
ik pad pULS :F i3 Ll 8 pm
= ras] " w] e Ammses
gigN | > SIGNE 13 | | i
fEES P W | i PBO o Boesml SEAEE
Posiion Reference /SIGN w4 JPBO Encoder Sigria Ouipul
1a
s < PEO
& 1 2K 20 | /PCO C H?‘P—Eﬂc?gln
+24VIN 18
RN L8 Sena O 0 B e v g
(ON BEEISEIEE ) | age — 3 b e e
i i , SON 1B | Rl = | CHR B SIRN B BT 27 ON (0N then braem i rwnased)
?ﬂ::fg:;;? | B GLT SRR R 11 Lessting Tome Dutsat
{ Witan CMaian) i@ st | ALM-RST - . i J | 8 {ﬁﬂiﬁﬁwj L
EES G sgnal r i 11 X el B FID Y {318 585 0 SR Sorve Rssdy Output
fﬂN Wﬁtﬂlﬂl ) cLa + + | TR BLAE Y 20N HOM whan sen is reay)
oM, chapparamant s et ) 7 A
:m& o poathor sgral =
(ONB? BT ) S $—e=—ri—
1 Whheet O sibacch e e it | i | Y 24y
* ALM EEmd
W : ASTOMBA | et Al Ouiput
— ! £ [ 5% OFF |
DFF whan aism 1
| Dt comman paint | P
- Emf_; SEBNEE 1 Photn Couplar Putps
ha BAESE DOSOV
Mexmum warking vitags DO
i M:.*’:EEEEHMJ: FAEEw R DCSOmA
ST S oo Mitmum working cuttent DCEGnm

ST

* MRS S S TER
* Bpecallc pn outpal can b et



Chapter 4 Function setting and description

Chapter 4 Function setting and

description

4.1 Machine related settings

4.1.1 Servomotor rotation direction Select

With servo drive, a motor can rotate reversely which is called REY mode, with
no need to make any changes in motor wiring. The standard setting for
“forward rotation” is the counterclockwise as viewed from motor load. REV
mode only changes motor’s rotation direction, in this condition, the travel
direction(+,-) of shaft reverses, no other changes are made.

Standard mode Reverse mode
Encoder signal — -
Feedbacked fram ,& E"ig[jer?'gjnfr
rmotar e eedbacked from
FWD i“: motor
R A phase Ssee
un _IMrrro = -¢|_-T" Ii Aphase
Referen S o
B phase L ! MyRpkpigh
ce ’ B phase
Encoder signal = . | Encoder signal
feedbacked from & | feedbacked fram
REV — malar motor
e A phase ———
Run | 1 Eylgigig Ny A phase
Referen | = S | | 1/ — iy iy B
ce B phase L | '\ 3 i Spiplipip
g === B phase

The encoder signals by motor feedback as shown in above diagrams are the
PA,/PA,PB,/PB signals from PG output of servo drive.

m Set “REV mode”
Rotation direction of motor is selected by setting the parameter as follows.

I:la;a. Name & Comments =nit Range Default
Pn006 | Select rotation direction — 0~1 0

L




Chapter 4 Function setting and description

[0] view from side of motor load,
CCW  direction represents
forward direction.

(standard mode)

[1] view from side of motor load,
CW direction represents forward
direction.

(REV mode)

Note:
The change only takes effect when motor power is shut down and re-switched
on.

4.1.2 Overtravel

The overtravel limit function forces movable machine parts to stop when they
exceed the allowable range of motion.

m Overtravel function setting

Before using overtravel function, please connect correctly the input signals of
following overtravel limit switch to corresponding pin humbers of servo drive's
1CN connector.

— Input PN-OT | Pn001=1, Pn052.bit0=1 | Forward direction drive
1CN-6 is OFF
—» input PN-OT | Pn001=2, Pn052.bit0=1 | Reverse direction drive
1CN-6 is ON

EDC servo drive only has one overtravel input signal (1CN-6), so user can only
select overtravel limit in single direction. Please be noticed that, when
performing first system running, it's required to identify forward and reverse
direction before make settings in overtravel parameter.

It's strongly required that user connect the limit switch according to following

diagram to avoid
possible mechanical damage.
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Reverse rotation

Side

:Imearcl rotation side

Servo motor

| M- |
Limited switch

Servo drive

P-OT

1CN-6
N-OT

Following table shows the drive status when

input signal is ON and OFF.

Slglna Sut:t Parameler Input level Comments
Pn001=1 g . . - .
ON | Pro52 bito= |1CNI-6: L Flclarwa[jd [ﬂlrechn driving is
PN-O 1 eve allowed. (Normal)
T Pn001=1 1CN-G : 1 Forward direction driving is
OFF | Pn052.bit0= ) OFF. (Reverse direction is
level :
1 available)
Pn001=2 t L I
oN | Pnos2. bito= l‘leigll-B : ‘L FNec\::;saT) direction drivi is ON.
PN-O 1
T Pn001=2 1CN-6 : “H’ Reverse direction driving is
OFF | Pn052.hit0= ) OFF. (Forward direction is
level .
1 available)

m Switching between Enable/Disable overtravel input signal
By setting the parameter as in following table, user may select Enable or
Disable overtravel input signal. Default factory setting is “ON”.

Para. Narhs & Commants Unit | Range | Defa
No.. ult
Pn001 | Prohibit input signal ON/OFF {PN-OT) —_ 0~2 0

[0] do not use overtravel signal

[1] Prohibit forward direction input signal
is ON

( Forward direction is prohibited when
1CN-6 is OFF, and forward direction is

allowed when 1CN-6 is 0V.

[2] Prohibit reverse direction input

signal is ON

=30 -
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(Reverse direction is prohibited when
1ZH-6 15 OFF, and reverse drection s
allowed when TCH-6 15 04

MNotes:

1. When motor running is stopped by overtravel in position control mode,
there's no pulse lag.

2. 0nly one overtravel direction can be used, make sure overrawvel direction
15 set before using the function. (subject to actual running)

3. Flease be noticed that overtravel signal does nat world f motor is running
in JOG mode.

4 During mechanical movement, when an overtravel signal occurs,
mechanical parts do nat stop immediately owing to the action of their own
inertia, in this situation, the overtravel signal is canceled and the motor will
continue running. Please pay close attention to the duration of overravel
signal, that is, make sure there's some distance for overtravel signal on the
machine consideration.

When "F-OT" and "M-OT" are not used, the short circuit wiring as shown in the
following diagram will not be reguired. Another way 15 to shield this with
parameter, use may set PnO01 as 0 or set Pn0%2 bit=0.

Servo drive

[_ 1M1

0y

4.1.3 Stop function

m Select stop mode
VWhen servo is OFF or servo alarm occurs, following "LUser Constants” should
be set according to actual requirements on stopping motor,

Par:lr:eter Function Range | Default
on004 Stop modes when servo 15 on or 03 0
Servo alarm occurs.
Parameter Comments
No.

s
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[0] When servo is OFF or alarm occurs, DB is enabled
[1] When servo is OFF or alarm occurs, motor coasts to a
stop
Pn004 [2] When servo is OFF or alarm occurs, DB is enabled and
will not release until motor stops
[3] When servo is OFF or alarm occurs, motor coasts to a
stop, then DB is enabled.

m Select motor stop mode when servo is OFF.

EDC series servo drive stop motor running in following situation:
® ‘When /S-ON input signal (1CN-15) turn into OFF
® ‘When alarm is detected
® ‘When power supply is OFF

To select appropriate stop mode, set value of PnO04 according to actual
application requirements.

4.1.4 Limiting torque

For protection of mechanical structures, maximum output torque can be limited
by setting

following parameters to adjust the maximum value of forward/reverse direction
torque on the servo dnve.

P;;a' Name & Function HARIE Ratige Default

pnoze | Forward  intenal | o, 0~300 250
torque limit

pnozy | Reverse intemal| o, 0~300 250
torque limit

® Set maximum torque for forward and reverse direction, it's used when
limiting torque is required according to mechanical requirements.

@ |[fvalue of current torque exceeds motor’'s maximum allowable torque,
follow the maximum torque of motor.

Example to show protection of mechanical structures

Targue limit

Motor speed

Torgue

-32 -
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Note:

® |t's suggested the value of limited torque not exceed motor's maximum
torgue.

@ |f limited value is set too low, motor may have insufficient torque during
its acceleration/deceleration.

4.2 Settings complying with host controller

Different control modes can be selected by setting Pn041 as described in
following table.

Paramete Name Rang | Default Comment
r No. e
Select control
mode
0] position

control position control, position
Pn041 0~2 0 contact control,and

[1] internal
speed control parameter speed control

[2] parameter
speed control

Set Pn041 and select a certain control mode.

Pn041

. Control mode
setting

Position control (pulse reference)

Servo drive receives pulse train generated by host controller,
and the control of rotation speed and positioning are achieved
according to requirements from host controller.

contact speed control (1/O reference)

Running at set speed is selected by switch on/off input signals.

parameter speed control (parameter reference)
Run at constant speed as the value in Pn048.

Way to use CLT signals
Following illustration shows the way to use contact output signal/CLT(torque
limit test).

- 33 -



Chapter 4 Function setting and description

ICLT

detection output

control, position control

24V
{8 AR 3E 2h 2%
—]—+2‘11'ti’
SRR L J N
8% { . B, DC30V <« | | Y K |
£ 06 14 e DCEOmA | | 1CH- /CLT-
— >output | Torque limit | Speed control, torgue

The following signal can be output to indicate the servomotor output torque is
being limited or not.

ICLT “L" level when | The servomotor output torque is being limited.
ON (internal torque reference is above setting value)
/ICLT “H” level when | The servomotor output torque is not being
OFF limited.

(internal torque reference is below setting value)

The setting value: Pn026 (Forward direction torque internal limit)
Pn027 (Forward direction torque internal limit)

When /CLT signal is used, the output signal and output pin number are
required to be defined according to the user constants in following table.

Para. Niiiie & Dascription Range Fact.ory
No. setting
Pn049 C?Ut[Z.)l.Jt IS|gnaI 1CN-2  pin  no. 0~3 0
signification
PRO50 Qutpl_Jt _S|gnal 1CN-3  pin  no. 0~3 1
signification
P B
_/_—

Following table shows the pin number definition for Pn049 (correspond to pin
1CN-2 output) , Pn050 (correspond to pin 1CN-3output) .
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0 Bl brake interlock output

COMN positioning complete(NV-ChP
speed coincidence) output

i CLT torgue limit output

3 =REDY servo ready output

4.2.1 Position control

In position control mode(Pn041=0, servo drive make driving servo maotor run
according to position reference given by host controller, It is required to select
optimal style from waries styles according to reguirements of host control
device.

m Pulse input

Host device controls the rotation speed and position of servo system by
sending a series of pulse trains.

Serva dirve

FPhaoto couple

-

Fulse reference  PULS ION-IL 150 _
ir'lpLIt t PULS I g TN 12 ““‘“"I*::I
Fulzse direction SIGN 1CN-13 ﬂq _
input { SIGN_ ] P ICH-14 T C:I

[5' represent multi-twisted
cable

Host control device may give three types of pulse reference as follows:
- linear driving output
- +24Y open collector output
- +12% and +5Y open collector output

Connection example 1 (when host controller is linear driving output’

Applicable linear drives (T1 company AMZELS3, SMN7S174 or MC3487 and
other substitutes )
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Host Servo drive
Linear drive T T Fhoto Coupler
PTLE 1CH-11 150

(FULS [P [ 1CH-12 ﬁ:_r.”,j

SIGH 1CH-13 150

3— £ -—-r 1

[k BIGH [P | 1CH-14 EX
; Fi+

Connect with
connectar shell ishield)

Example 2 {When host device is open collector output subject to 24VDC
signal power)

Host Servo drive
L. Fhoto Coupler
T
FULS ICH-11 150 3
247DC - TTFOLE P ICH-12 | ¥ %!
¥ el PR
_i_ | JICH-1 ==
SIGH 1CH-13 ey
SIGH 1P ICH.14 150 | :;!
|Twuend5 Fi3
= : T
—grounding =
Connectwith connectpr

shell (shield)

Example 3 {When host device is open collector output subject to 12vVDC
or 5YDC signal power)
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Host Servo drive
Wi _ Fhoto coupler
TR o WE |
12¥DC Ta-Rl P ICN-11 150
SYDC_ T | puLs e | 1cH.12 EF
Ai—‘ Vee
Rl | |s5IGH | 1CH-13 150
[ [sicu ¢ [ 1cn-14 ER
Two ends Fi
=grounding i
Connect with connectgr
shell (shield)

The right current limiting resistor B1 should be used according to current
reguirements (i =10~15mA> :

When Yoo is 12V, R1=560~-8200

YWhen Yoo is BV, R1=82~2000

m Select reference pulse mode

sinput PULS | input reference pulse
1CN-11

sinput JIPULS | input reference pulse
1CN-12

sinput SIGN | input reference sign
1CN-13

sinput fSIGN | input reference sign
1CN-14

se parameter "Pn00g, PnlO09" to select * reference pulse mode”

Paramete | Code Comments Unit | Rang | Facto
r e ry
settin

g

input pulse mode:
[O)5IGM + pulse

FPnoos - [1]CW+CCW -- O~2 0
[2]A+Blperpendicular = 42
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inverts input pulse
Pnaos . [Oldoes not invert pulse| £l .
reference

[1}inverts pulse reference

Following are available reference pulse styles, please make the setiing
according to specification of host controller.

[ Pn0 | Referen servomotor forward run | servomotor reverse run |
08 | ceslyle reference reference
Sign + . =
a pulze
tra'n J ]
Ccw
, | puise+ Bl i I
i I 0
pulse
2 phase 1T )
2 perpend BE 1 90°
e T1Mmr. TETLEL.
pulse

User may select to invert Input signal or not by setling Pn009 according to
actual requirements. PULS

(ICN-11)

SIGN
(1CN-13)

PULS
(ICN-11)

m Pulsa input sequence ’ SIGN
Input of pulse reference must meet following conditiors S levéVand
seguence.

PULS
(ICN-11)

2B SIGN

(1CN-13)

“HH

I[LD
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Tirne for " reference pulse input”

T= 1.0us
(t/T) =100 = 50 %

Reference Pulse signal Form Electrical Specifications Remarks
Sign + pulse train input e ™ tl, t2 = 0.1ps Sign
. : y \ .
[SIGN + PULS signal) SIGNT [ AM R £3,t7 < 0.1us H= Forward reference
Max. reference frequency: 500 kpps PULS--------": VW LWL WY 4,15, 16 = 3ps L = Reverse reference
{when 200kpps collector open output) * ":_N?] | Ll i
T

&

R
Forward reference  Reverse reference

CCWY pulse + CWY pulse ; t1,t2 < 0.1ps
Maxirmum reference y r— T Pt _h & =l
fregquency: 500 kpps = e td 2.3l

NN o =
{when 200kpps collector open output cow —-jh— {1} A T = 1. Ous

" 5 .-'Ir I'\ .'ll_\\\ -"I "\ /1) 100 - 30 *
CwW —— Lt e 5
Forward rafarence 1 ¢ Reverse reference

90* different two-phase pulse train H 2 tl, 12 =0.1is
{phase A + phase B) j/r:r\L/_\_/_L T >=1.0us
Maximum reference frequency e i

Phasze & -

(t/T) x100 = 50 %
:F'hase Bﬁ_\’—/_\*

Forward reterenceJ |‘ Reverse refare

Phase B is 90° 1 T Phase B is 50
forward fram phase A, behind phase A

® 4 multiplier. 200 kpps

m Clear error counter
Follow the steps below to clear "Error counter".

| —input CLR 1CN-7 | Clear error counter input |

When CLR signal is Low level, error counter is cleared.

Way to clear error counter:

- Servo drive's internal error counter is zero(0).

- This sighal means "power level active", it's required to retain some time
before the signal takes effect. The signal has to be canceled after pulse is
cleared, otherwise, the counter is always in the zero Clear status, which will
result in no action of servo position loop.

In position control mode, some pulse will remain in error counter when servo is
OFF. Therefore, the error counter has to be cleared immediately after servo is
re-enabled. With Pn005 setting, pulse signal of error counter can be cleared
automatically when servo is OFF.

Parameter Name and comments | Setting range Fact.ory
No. setting
0: When S-OFF, clear error
counter
FPno05 1: When 5-OFF, does not 0~1 0

clear error counter
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m position reference 1st filter time

® position reference 1st filter can improve system's respond smoothness to
given reference pulse.

® |f reference
multiplication is set too large or frequency of pulse input is low, which can
implement more smoathly controlling of servo system.

® |[f position reference 1stfilter time constant (that is Pn024) is set too large,
seryo system's dynamic performance will be depressed.

input s comparatively

rough, the dividing frequency

Parameter : . Factory
No. Name Unit Setting range aotting
position  reference
Fno24 st filter time ms (k1000 0
constant

4.2.2 Encoder signal output

EDC servo drive outputs pulse signal of encoder AB/C, which facilitate using
of host controller.

Servo motor

Encoder

®

At

Servo drive

20N

BH

C4H

Host

Linear drive
output
A4

Bl

CHl

Output circuit is bus drive output. Make circult connection with reference to
following circuit.
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Line receiver

-

>_

EDC Servo drive Host
Encoder A " 5 — -
T E} -5 | PAD Irf .
o, 218 |/PAD fe
]
Encoder B P 26| PBO : ' R
PUISE l/-n_\ 219 JPBL) ! E |:r ; I:I
: '
Encoder B P 2410 ) PCO : :
Fulse o, 220 |/pco ! jrp :

Linear
equiva

lent with -
AMIELS3N w

ﬂ_\\
drfve oupit

Shell

. Connectar

Eaa

T R
I o'
| i |
\ 4

——r

represent multi-taisted
cahle

R=220:--470 £

m Output signal
Output encoder signal after frequency s divided.

Output PAO 1CN-8 | A phase pulse
Output -/PAQO 1CN-18 | differential Output
Output -PBO 1CN-9 |E phase pulse
Output /PBO 1CN- 19 | differential Qutput
Output - PCO 1CN- C phase pulse
U differential Output
Output -/PCO 1CN-20

The following illustration shows the style

Fhase A and Fhase B .
FParameter Pn011=0:

(CCW)

90«

A Phase

‘4—
LI

|

B Phase | I | _L

>t

Farameter Pnd11=1.

-41 -
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(cewd a\ql—gnm (ccwW) —-Hq— 90

A Phaze |J I_I A Phase I_I |_|
B Phase J B Phase —I_I_l_l

-t L

m Set pulse dividing frequency ratio
Set pulse dividing frequency ratio with following parameters.

Parameter Meaning Unit Range Fact.ory
setting
profg | ZELPe AN Henapp | 40500 2500
frequency ratio
Inverts dividing
FnoT11 frequency output 0~1 1]
phase

Set output pulse numbers of PG output signal CPAC /PAC PEO /FEO) which is
transmitted outward subject to servomotor runs for one revaolution.

Servo drive g
Linear drive output
Servo motor ICN ICN
encodet s Phase A ICN-8, ICN-18
4 i
,/_\\/ B Phase B ICN-9, ICN-19)
| FG } Frequency .
!
/"\ _ process iy
— . CPhase ( ICN-10, 1CN-20

Divide pulse frequency of servomotor encoder(FPG) and output according to
pulse number setting.

Setting value means the individual output of pulse numbers for PAQ, /[PAD,
FEO and /FBO signal when servomotor runs for one revolution. If PnO10is set
as 1000, it means output of PAO signal is 1000 pulses subject to maotor runs for
one revolution, so dothe /PAC, PEO and /PEC signal output.

Flease malke setting according to machineg and reference unit of controller.

MNote:
® After parameter changing, tum power OFF and then turn power QN again.
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4.2.3 Sequence /O signal

To control sequence input and output signal of servo drive's movement |
please connect according to demand.

m Connect sequence input signal
Following illustration shows how to connect seguence input signal.

EDC zervo dirve
+2AVIH 16

i 15 _Z'h??'
ALM-RST ; _':'hﬁl
CLE 2 _.:Lhﬁ o |
ZP3 i7 —=~|—.¥? L= |

Motes:

® 24V 10 power supply is required, since there is no internal power
supply servo drive.

® [External power supply specification: DC24YW 1Y, S00mA higher.

® |t's suggested that input circuit and output circuit use the same power
SUpply.

Dﬁoltage range of input circuit is +11-+25 If power voltage is low and
mechanical joints like relay is used |, micro current switch or relay are
required to avoid bad contact.  Always check and confirm the electrical
specification of the relay or relevant parts before starting to use.

» input +24VIN  1CN- | External /O power
9 input

m Connect contact point of output signal
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Sero drive

I0 power
+ W 0V
I8 | puigg=
7 0:C0IH 1BE %CLT #:5-RDY
T A
£ I
" Bl 0=
Optocoupler output
(every output node) oy 4 IR I.EIEJ?.CLT He-RDY
Max output voltage:30% | = [F
Max output current: __E*J_ \—H
S0rmaA,
T 4 | ALM s
[ I
Fs [ o] LA
f——" |

m Handling /O signal

Input signal is smoothed with filter and then received by servo drive. Set filter
time with parameter Pn053. Active power level of input signal is controlled by
Pn054, and active power level of output signal is controlled by Pn055.

Following signals are /O signals subject to default parameters.

P:trzr Name and Unit Setting range Factory
meaning setting
no.
Pn053 | input signal filter time ms 0~1000 100
Pn054 | Inverts input signal = 0~63 0
Pn0SS | Inverts output signal = 0~7 0

During filter time of input signal, if signal jump occurs, input signal will not be
received by servo drive. Input signal will be received by drive only after it keeps
stable for the set time, that is, signal needs to keep on constant level within
period of Pn053 before it can be accepted by servo drive. Drive estimates
signal validity according to Pn054.

Following table shows operations to invert input signal (Pn054) .
Digit BIT3 BIT2 BIT1 BITO
inpu
t
sign
al
Sign
al
level
Pn0
54

ZPS CLR ALM-RST S-ON
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Sign
al
activ
e

In above

table,

"H": it means input signal is at high level.
"L": input signal is at low level.
"0": setting value in Pn054. "0" means input signal low is active.

"1": setting value in Pn054. "1" means input signal high is active.
“N": input signal is inactive.

“¥": input signal is active.

For example: if CLR at high level and all the rest of signals at low level are

required to be active,

be 4 if converted into decimal system, that is, Pn054 must be set as 4.

Take similar operation steps to set Output signal.

then it is expressed as 000100 in binary system, it will

Digit BIT2 BIT1 BITO
Output BRK COIN ALM
Meaning
Signal Release . . .
: . braking arrive Not arrive alarm | No alarm
meaning | braking
Pn055 0 1 0 1 0 1 0 1 0 1 0 1
Output hig . . . . hig
Level low h high | low | low | high | high | low | high | low | low h
Note:
When ALM is in normal status, Output level is high, inverts other two
signal.
For example:

If output level is required to meet following conditions:
- high when braking signal releases braking

- low when COIN signal is active
- ALM output is high when alarm occurs

then it will be expressed as 100 in binary system, if it is converted into decimal
system it would be 4, that is, Pn055 should be set as 4.

Mote:

- The validity of /O signals mentioned in this manual are all refering to
normal situation, that is, active when input signal is at low level, active when
BRK., COIN output is at low level, ALM output is at high level.
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4.2.4 Electronic gear

With “Electronic gear” function, workpiece movement which is equivalent to
input reference pulse can be set to any value. Host controller that sends
reference pulse can implement control operation with no need to care for
mechanical gear ratio and pulse number of encoder, so control calculation

becomes easier.

YWithout electrical gear I Electial guse

Feference
it : Tpm
Al ::]:!;I_I;????J
Work piece Encader pulsé . a5gq &
Ball screw pitch = Gmm
=

Freviously identify machanical condition,

Encoderpulsazsos  Ball screw pitch ¢ 6mm refarence unit with electrical gear

Meed tn mnve workpiece  10mm
Due to once rotate Bmm

10-+-6=1. 6666 rotations 6
2500 X 4| Pulse create one rotation % 10000 pulse
1, GEAB > 2500 x 4=16666 pulse

Reference input 16666 pulse
The caculate must be done at the

upper device

Meed to mowve warkpiece  10mm
Reference unit s THm. 50

m Way to set electronic gear
Take following steps to calculate electronic gear ratio{ B/A }, and its value is set
in Pn022 and Pn023 of user parameter.
1. Mechanical forms related to electronic gear
- gear ratio
- ball bearing screw pitch
- pulley radius
2. Encoder pulse number of servo motor
3. Equivalent pulse (reference unit )

Reference unit refers to the unit of minimum moving distance required by load

or the minimum
reference unit of host controller.
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Reference move the worktable by 0.001mm
unit
Reference unit : 0.001mm

. E—

Please decide the the reference unit by
machanical form and position precision

For example, reference unit can be 0.07Tmm, 0.00Tmm, 017, 0.01 inch,
reference of input one pulse,

the distance or angle of moving a pulse equivalent.

If pulse equivalent is Tum, input reference pulse 50000, then maoving distance

will e S0000xTum=20mm

4 With pulse equivalent, load moving distance is calculated subject to load
shaft revolves for one
restolution .
Moving distance of load (reference unit)=  Moving distance of load [ pulse
equivalent.

If ball bearing screw pitch is 2mm, pulse eguivalent is 0.007mm,
Smmf000Tmm = 5000 Creference unit)

[ p— <ok g tatle Rk 17 b
Realng sl g e Zering sl L

q&:ﬁr 1ﬁlsﬁlzl TT Ii

s P Towth 3psen Ervaning s _ 0. Bak ol dsanel

1 R
- A
= e - P i Lt
o s . CIEF Co L
Refcier oo uni Roforanss urid

5. Solve for electronic gear ratiolB/A)
Gear ratio of motor shaft and load shaft is nfm.  (Motor revolves for m
revolutions, load shaft revolves forn revolutions.
Electronic gear ratio (B/AY = [{ encoder pulse number = 4) f moving distance
wihen load shaft finishes one revolution ] = (mind
It's suggested the electronic gear set within following range:

0.01=electronic gear ratio (B/AY =100
6. Set parameter
Malke reduction of (BfAY to get Aand B, and select most proximal whole
number which is lower than 32767

Thus, setting of electronic gear ratio is completed.
| Parameter | Name |uni|] Range | Factory |
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t setting
Pn022 electronic gearB - 1~32767 1
(numerator)
Pn023 electronic gearA -- 1~32767 1
(denominator)

Electronic gear ratio (B/A) = Pn022 / FPn023
‘B ="Encoder pulse humber x 4"x“rotation speed of motor shaft’
‘A = reference pulse number of each unit { load movement when load shaft

finishes one revolution ) x“ rotation speed of load shaft

m Setting example of electronic gear

The following illustrations show the settings for varies kinds of mechanical

structures.
Belt + Pulley
Reference
Unit : 0, 02mm

Load movernent amount of bearing

shaft's one round rotation -

Eearing shaft

\

Redution
ratio

2:1

Pulley 100 mm
Diammeter: ¢

Incremental I500E /R
encoder:

Electrical
gear ratio

314X 100 mm _ 45700

002 mm
(g\: 2500 x 4 x 2 _ Pn022
A) 15700 % 1 Pn0Z3
_ 200
157
Setting Pn022 200
Yalue
Pn023 157
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Ball screw

Load movernent amount of . éoa B
REfEI’EI"ICE 0.00004in {0.0001 mim) bearing shaft one round [k, D00
Unit Bearing shaft ratation
= y .3 ) /I 2500 % 4 % | Pni22
L - Electrical gear = | =) = = =
Incremental  Ball soregw 0240 Eme e 1/ B0 Pni23
encader pitch
2500pdr -
Settng | Pn022 1
Walue | Pn023 6
Ralling table
Load moverment amount of
Reference . ;. _ bearing shaft ane round 3607 1600
Unit Redution rotation —o01°
! 0.1
ratio:3:1
Load shaft :
oad sha | ” 5 Electrical "H:I 2500 ¥ 4 % 3 Pn22
ncremental encoder d i e
ear ratio \A 3
25005/ Q 3000 Pnll2}
Setting | Fn022 75
Walue | Pnoz3 0

m Dynamic electronic gear

If system pulse frequency is low and only one electronic gear is used, it's hard
to give consideration to both processing efficiency and position
resolution.Therefore, EDC servo has a second electronic gear numerator, and
both can be switched dynamically.

In position control mode (Pn041=0), after 2™ electronic gear is enabled
{Pn056=1) , dynamic electronic gear becomes active. Switching electronic
gear requires PCON signal (input signal select Pn051's bit1=1> .

It's better to switch electronic gear without any pulse input, otherwise pulse
loss may occur. Since electronic gear will not switch until there's no pulse input

within 1ms. Numerator of electronic gear after switching is the value of
Pn056.

The sequence is as shown below.
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pool effective

il t2 13 4

' ’ ! 1

I 1 PCON Unahle

FCON Unahle |I

L hnnrld hnn

|
Malecure of : holecure of
I

malecure . _puao

= P36 P22

of electrical electrical gear electrical gear
gear tl. t2. t3. td=1lms
m Position control diagram
Saiva drivaiposilion control)
Zeemar facdaac 2 Farsad e 2dls - Aol
'ﬁin 1 tar
1 0 |t R = 0 HT_H
rulil: aerlim it in y T gl Seren reor
FJ|E-E Lawr | 'l £ oo ! r —
ne-nsdie g i il 1aee .|Ei| ;g Tl ba ; }.u__- adjacn
i [T (] [ ] [0 [ | Rk L THIE] £h
g rm.l _r,l.'l.l.l'lh:'_. I_-i:'|.|.|.|b i _-I:I_ M fl
CENRMIELT —_— tra s @3 Zurers cap i
= ] '|s|il=.'.|l.r: lil = ‘

f

Sprediraacesi

PP ez {@
Lol e 11 rnes Irequr:-; L

CE vz mfan Eqccdar

4.2.5 Position contact control

Reference of position control control modeparameterPn041=02 comes from
pulse input of host controller. Reference of internal speed control (control

mode Pn041=12 comes from internal parameter value (PnlS0~Pn0952 of
servo drive.

Farameter (Pn0s0, Fnl&1) ~(Pn034, Pn09%) are the internal eight groups of
position reference register. Programming method can be defined according to
Fndi0. There are two method (&) incremental, (blabsolute. It can also
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co-operate with external I/O(1CN-7 input as PCON signal).
m Setting of position contact control
1. Set Pn041=1 (internal speed control);
2. Select cycle run or not, whether PCON is used as step change signal or not,
programming method, start and stop point of program, etc.

Paramete Name and Settin | Factory Other
r number meanings g setting
range
Select cycle run
[0] multiple cycle
Pno068 run 01 0
[1] multiple single
run
Enable/Disable When PCON signal is used
PCON signal as as step change:
step change signal 1. BIT1 of Pn051 is required
Pn069 [0] delay step| 01 0 to be setas 1.
change 2. PCON active is generated
[1] PCON signal at the edge of input signal
step change from inactive to active.
Programming
method
Pno70 [0] incremental 0~1 0
[1] absolute
. Which of the 8 groups of
Pn072 Start  point  of 0~7 0 position data is used as start
program .
point.
. Which of the 8 groups of
Pno73 | o point off o 1 position data is usgd asp stop
program point.

3. Required moving distance of motor is calculated according to actual moving
distance, then moving distance data is filled in each contact position register.

Paramete Name and meanings Unit Setting Facto

r Number range ry
settin

g

H H 4
PNn080 mﬂwng! distance 0| 10°referenc | -30000~3000 0
revolution 0
e pulse
Pn081 | moving distance 0 ! ";fjlr:e”“e 19999~9999 | 0
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moving distance 1| 10*referenc | -30000~3000
Pn0s2 revolution 0 0
e pulse
Pn083 | moving distance 1low | | "M% | 99999999 | 0
pulse
Pn084 moving distance 2| 10"'referenc | -30000~3000 0
revolutions 0
e pulse
Pn085 | moving distance 2 low | | "™®N% | g999.9909 | 0
pulse
Pn086 moving distance 3| 10"referenc | -30000~3000 0
revolutions 0
e pulse
Pn087 |moving distance 3low | | "N | g999.9999 | 0
pulse
moving  distance 4| 10*referenc | -30000~3000
Pnoss revolutions 0 0
e pulse
Pn089 | moving distance 4low | | °°T®N%® | 99990999 | 0
pulse
moving distance 5| 10*referenc | -30000~3000
Pn0390 revolutions 0 0
e pulse
Pn091 |moving distance 5low | | "N | g999.9999 | 0
pulse
moving distance 6| 10'referenc | -30000~3000
Pn092 revolutions 0 0
e pulse
Pn093 | moving distance 6low | | TN | 99990999 | 0
pulse
Pn094 moving distance 7| 10"'referenc | -30000~3000 0
revolutions 0
e pulse

Set parameters like run speed, acceleration/deceleration time, stop time, and
so on according to field working situation.

Paramete Name and meanings Unit | Setting range Factory
r No. setting
Pn096 | moving distance 0 speed ”:"' 0~3000 500
. . r/mi
Pn097 | moving distance 1 speed n 0~3000 500
Pn098 moving distance 2 speed | r/mi 0~3000 200
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n
. . rimi
Pn099 moving distance 3 speed n 0~3000 500
. . rimi
Pn100 moving distance 4 speed n 0~3000 500
. . rimi
Pn101 moving distance 5 speed n 0~3000 500
. . rimi
Pn102 moving distance 6 speed n 0~3000 500
. . rimi
Pn103 moving distance 7 speed n 0~3000 500
moving distance 0
pn1o4 | StISH | ms 0~32767 0
acceleration/deceleration
time constant
moving distance 1
pn1os | Irstsh | ms 0~32767 0
acceleration/deceleration
time constant
moving distance 2
pn1og | rotish | ms 0~32767 0
acceleration/deceleration
time constant
moving distance 3
pnto7 | oIS | ms 0~32767 0
acceleration/deceleration
time constant
moving distance 4
pntog | rstish | ms 0~32767 0
acceleration/deceleration
time constant
moving distance S
pn1og | Mrstsh | ms 0~32767 0
acceleration/deceleration
time constant
moving distance 6
pn11o | rstish | ms 0~32767 0
acceleration/deceleration
time constant
moving distance 7
pn111 | rstish | ms 0~32767 0
acceleration/deceleration
time constant
Pn112 moving distance 0 stop | 50m 0~30000 10
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time S

Pn143 | Moving distance 1 stop | SOm 0~30000 10
time S

Pni1a | MOVing distance 2 stop | SOm 0~30000 10
time S

Pni11s | Moving distance 3 stop | SOm 0~30000 10
time S

Pni16 | Moving distance 4 stop | SOm 0~30000 10
time S

pni147 | Moving distance S stop | SOm 0~30000 10
time S

Pni18 r_nc-wng distance 6 stop | SOm 0~30000 10
time S

Pni1g | Moving distance 7 stop | SOm 0~30000 10
time S

4. After Servo ON, position contact runs.

Position contact control is like single contact position controller, user can make
cycle run operation easily with this function.

As for Pn070, for example, position reference PO(Pn080x=10000+Pn081) is ten
revolutions, position reference P1(Pn082=10000+Pn083 )is thirty revolutions,
when running from P1 to P2, the difference between incremental type and
absolute type is as below:

Note:

1. In position contact control mode, electronic gear does not work, which can
be regarded as the electronic gear ratio is always 1: 1.

2. In position contact control mode, all the position control parameters will
affect motor running, such as position proportional gain Pn015, feed forward
Pn017, position first filter Pn024, feed forward filter Pn025, etc.

4.2.6 Zero adjustment

In position control mode, servomotor is often required to run at a fixed position,
this position is normally regarded as Zero position. Some times, after host
controller is engergized, zero position adjustment is required before
processing operation. After that, this position will be regarded as the reference
point for every subsequent running. The zero position adjustment can be done
with servo drive.
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m Parameter setting for zero adjustment

1.Select zero adjustment according to practical application.

Paramete Name and meanings Unit | Setting | Factory
r number range | setting
Return method of origin
ZIY]X
Z=0: disable origin return function
Z=1 origin  return  starts
automatically only after first S-ON
Z=2 origin  return  starts
automatically every time 5-ON
Pno71 Y=0: search Pulse C afteroriginhas | __ 0—~211 0
returned
Y=1: does not search Pulse C after
origin has returned
X=0: origin returns at forward run
direction
X=1: origin returns at reverse run
direction
2. Set zero adjustment speed
Paramet Name and meanings Unit | setting | Factory
er range setting
number
Pn074 Spe_gd1 -_:iu_ring Teferen-::e searching hit min | 0~3000 1000
position limit switch)
Speed 3 during reference
Pn075 | searching(after releasing position limit rfmin | 0~3000 5
switch)
1000
Pn077 | Origin return offset revolution pE’Is 9999 0
e
1
Pn078 | Origin return offset pulse number puls 9999 0
e
3. Comments
When =zero adjustment method is selected according to practical

requirements(set Pn071), zero adjustment will be implemented according to

setting.
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When zero adjustment is started, servomotor will run at the set speed of
Pn074.

When ZPS(1CN-17) signal is active, if the parameter setting requires the servo
motor to return and search Pulse C, then motor will run reverse at the set
speed of Pn075, otherwise, motor will run forward at the set speed of Pn075.
When ZPS signal is inactive, after first Pulse of motor encoder is detected,
calculation of zero balance offset pulse is started, motor stops after offset pulse
completes. Zero adjustment operation is completed. Motor will not return and
search Pulse C after it hits the zero adjustment position limit switch.

Black 1o Doro switch Spaad
MSROr Sped [Mﬂn‘l
[zpem)

Learve back to 2eno swilch speed

(Puli75)

0 redum 10 earch Z pulse

l Back to Derd offsat distanca
EEEEI'S ) |IfmI:III:-:lﬂEIIII+MIS]
Sagnal
Encoder
b § ) ) e § o i "I

Y

Leane biack: bo zero owitch, after the first C
Ppuise, start bo caculabe offsel distance

Corresponding position:

| |
|
| |
"
| 1 TV leave back to Tero swich, alter
|
|

o first C pulse start to
Mitar _
deceleraie

calutabe offset destance
|
Ercoder C pulse | ‘ | | ‘ | |
|
L
|
|

Mac ksl movement, no redum
bo fined C prise

Zero positon IPS sgnal

Return and search Pulse C after touching zero adjustment switch:
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Back to zero switch speed

Motor speed,
Crpim ) Leave backto zero
: switch speed
| { Pnd75)
| return to find z
I |II I ] pU|SE
I + Back to zero offset distance
s ! [ P77 L0000+ P 78
zerosignal ) | iR s T
|—| |
Encoder C
Puse O O O O T R A

¥

Leave hack to zero S\a\_r'i:cch, after the
first C pulse, start to caculate offset
distance

Corresponding position:

Mz Charicdl

EWU\:EWE_HI rotor dece cration
ach to find CoW

C pulse

| pave backtn 7r0
switch aftor the firs: ©

— L/

§|

| : N
|

pulse, stertic caculae
offzet d stance »

|
Encodzr C fulse |

Zero zpz signal

4.2.7 Parameter speed control

Being a simple way of speed control, user can preset the running speed as
regulated value in "User Constant". When Servo is On, motor will run
constantly at the preset speed. Speed change goes along with the value
change in Pn048.

senvo drive

SON— " | 1CN.15

motar run at the
speed set in

the parameter

AT
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m Set parameter speed

When using “parameter speed control”, take following steps to make the
setting.
1. Set Pn041 properly to enable internal speed selection function.

Paramete Name and Setting Factory Application cases
r number meanings range setting
Pno041 Control r:node 02 0 Position control and
selection speed control

In internal speed control mode, set Pn041 to 2.

Pn041 Comments
setting
2 Run at regulated speed of Pn048
Note:

1: OFF (input signal is inactive)

0: ON (input signal is active)

\
2. Set Pn048 to wanted speed value.
Value of Pn048 can be changed manually or via communication, to make
motor run at specified speed. If the speed is set over maximum rotation speed,
then motor will run at maximum speed instead.

3. Set "soft start time”

Parameter Name and meaning Unit Setting F.i:u:t_t:lvryr
number range setting
pnotg | oM startacceleration 1o | 610000 | 100
time

pnogo | Sof startdeceleration 1o | o-10000 | 100
time

Pno21 S shape acceleration | -\~ |5 4909 0
/deceleration time

® Servo drive sets internal acceleration and deceleration time and

implements control of speed acceleration and deceleration according

to these parameters

® Soft start function is available when control mode is internal speed
control, parameter speed control and JOG running. In position control
mode, soft start function is unavailable.
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® \When input speed reference is stair stepping, smooth speed control
can be implemented by setting "Soft start time". Normally speed
control is set to 0.

Meaning of parameter is described below:
B Pn019: the period of time from stop status to a speed of 1000r/min
B Pn020: the period of time from the speed of 1000r/min to stop status

Speed
instruction

I
Prd10 !

=
.

|
|
| Pri20

F
L J

Pn019 and Pn020 are linear acceleration/deceleration time. In the event of
rather large impact which may occur because linear acceleration/deceleration
time are applied, Pn021 can be selected and set to get a smooth running.

[

Speed

Pn021

4. Torgue limit

Setting Pn026 and Pn027 to limit torque is available in any control mode.

Parameter . Unit Setting Factory
Function )
number range setting
Pn026 f°rwar?ir:;t” Yorque 1% 0~300 250
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Pn027 re“'ers'fir:i't" torgue 0~300 250

1%

Note:
1. System response may be slowed down if torque limit is set to an undersized
value.

4.3 Servo drive settings

4.3.1 JOG speed

JOG speed control is enabled with PC communication or hand held operator.
Set JOG speed with Pn032.

Par::nel i s Unit setting range Factory
St meanings setting
Pn032 JOG speed rfmin 0~3000 500

Note:

1.No matter what value Pn041 is, or whether /S-ON is active or not,
JOG running is always possible on the condition that cable
connection of servomotor is correct and servo drive has no
problem.

2.During JOG running, servo drive will ignore host controller's
control signal and status of limit switch and property loss is easily
caused due to improper operation. Therefore, JOG must be
prohibited durint_;] normal production.

4.3.2 Control selection

Control modes can be selected with parameter Pn041 as descirbed
below.

P:rra:qnft Control and description Range I:;:::\g
[O]position control
Pno41 | [1]internal speed control 0~2 0
[2]reference speed control
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m Ceneral information of above control methods are introduced as follows:

[0] position control ¢ pulse train reference)

servo dnve accepts pulse train generated by host controller and speed and
positioning are behaving according to host control's demand.

[1] position contact control (internal position reference)

Enable speed control by contact reference. Please refer to 4.2 7'internal
speed control” of the manual.

[2] parameter speed control (parameter reference)

Fun at constant speed as specified in Pn04 5.

The following table shows the meaning of some input signals in different
modes.

Pn041 | Control method
position control { pulse

: Servo drive
train reference)
Mommally, position control PULS EEH

0 input reference refers to
FPostion SIGH

pulse _ 1 1CHN-13

; Instruction
train. 1CH-14
Internal position
control ( internal

position reference)

Mo external input signal is
reguired. Run according
to  wvalue In intemal
position register.

parameter speed
control (parameter
reference)

Servo motor rotates
according to speed and
status specified in Pn043
setting.
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4.4 Stop function settings

4.4.1 Dynamic brake

Set the value of Pn004 to select stop mode of servo motor: DB braking or
coast stop.

If dynamic brake is not used, motor stops naturally, with no brake, by using the
friction resistance of the motor in operation.

Paramet . Parameter | Factory
er Function )
number range setting
PN004 Stop mode of servomotor when servo 0—3 0

OFF or alarm occurs.
Parameter
Comments
number

[0] When servo OFF or alarm occurs, DB braking active

[1] When servo OFF or alarm occurs, coasts to a stop.

[2] When servo OFF or alarm occurs, DB braking active and

Pn004 )

is released after motor stops

[3] When servo OFF or alarm occurs, coasts to a stop, DB
active after motor stops

In following situation, servo drive will switch off power supply of servo motor.,
® \When /S-ON (1CN-15) signal is OFF

® \When servo alarm occurs

® ‘When power supply is OFF

Note:
Dynamic brake(DB) forces servomotor to stop immediately upon emergency,
therefore, following notes must be considered.

(1) Do not start/stop servomotor frequently with power On/OFF switch, this
will cause fast aging and reduced performance of the internal elements in the
servo drive.

(2) Do not start/stop servomotor frequently with /S-ON(1CN-15), otherwise
built-in energy consumption resistor is damaged easily .

“Dynamic brake (DB) " is one way to force servomotor to stop immediately
upon emergency.
By shorting power cable of servo motor to achieve emergency stop of servo
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motor. This circuit is already built in EDC servo drive.

Servo unit Servo motor

" Q
F
L Q

4.4.2 Holding brake

Servo motor with brake sticking{Holding brake) is required on the condition
that perpendicular axis(the axis which withstands extemnal force) is used, to
prevent non-electrified servo motor from revolving around owing to action of
the earth gravity.

The action of brake sticking is controlled by servomotor's brake interlock
output signal (/BRK).

@ gt .‘.-.lrted s
a5
= S Ao

oLt Serva molor

ol brgakr force

Prewer: frar mevarant
Lry grepdly weran pover. off

Make sure servomotor is mechanically separated before confirming
action of servomotor and brake sticking(holding brake) . If all the parts
are moving well, connect servo motor to the machine.

m Connection example

/BRK controls Power On/Off of brake sticking, which consists of the control
circuit of holding brake. The illustration below shows a typical connection
example.
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Senvo drive Sernvo maotor
with brake
Power
g | 5 Mator
TR e
W WOl
n T E iz
& |°
HUW | 6
o ERICRY oy
"™ EEX |
B ——
T COM
encoder
ERIEEY
Y
AC Do | oow

BRK-RY: brake sticking control relay

— Qutput /BRK

Brake

interlock
output

Speed

control,

position control

/BRK is used to control the status of brake sticking. When brake sticking is not

used, the connection is not required.
ON: “L” level Release brake
OFF: "H” level Start brake
Note:

If power beak occurs, servo drive will give no output of /BRK signal,
and periphery circuit decides the status of brake sticking, which has to
be considered when designing and control circuit.

When using /BRK signal, set output with following parameters.

Paramete 3 Setting Factory
Name and meanings :

r number range setting
Pn049 output signal1CN-2  pin definition 0~3 0
Pn050 output signal1CN-3  pin definition 0~3 1

| Paramete | Name and meanings | Setting | Factory |
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r number range setting
Pn055 Inverts output signal 0~7 0

Relevant parameters to Timing sequence are shown below.

unit Setting | Factor
Paramete ?
Name and meanings range y
r number .
setting
Pn044 Basic waiting flow ms 0~5000 10
Pn045 brake waiting speed R/min 10~300 100
Pn046 | brake waiting time ms 10~1000 500

B Brake ON/OFF time

During the moment of brake sticking on/foff , if servomotor travels for tiny
distance owing to external forces like earth gravity, adjust with Pn044 as below.

Unit setting | Factor
Paramete :
Name and meanings range y
r number .
setting
Basic waiting flow ( Servo
Pn044 ms 0~5000 10
OFF delay time)

The illustration below shows the timing sequence relation between signal
f{SON and BRK when motor stops (speed is lower than 30 r/im.)

SO INPUT Semo o Servo | OM
(ICH-L5) o5k
Brealk signal BRK T s
C1CH=2 ) output BRIinvalid BREX & BIF: K
i | 12
Brake status Brake discharge —W Braje discharge Brake discharge
| i
Motor status MGG RBE T i Motor power i Motor power on
off
1
i : i
: I |
i—bl
Basic waiting process  jpmpdd servo onwaiting time  prypda

t1, t2 :determined by external relay and brake loop mowve time

By factory setting, /8-OFF works with /BRK output at the same time. If load
travels for tiny distance owing to action of earth gravity, Pn044 is required to be
set so that action of /S-OFF is delayed, nomally this unwished movement can
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be removed.

Note:
When alarm occurs, servo drive will switch off main circuit loop of servo motor
immediately, meanwhile, machine may move for tiny distance.

B Brake sticking setting

During motor running, movement setting of brake sticking is controlled by
Pn045 and Pn046. By controlling brake sticking's movement timing sequence ,
brake sticking is started correctly after servomotor stops running.

Unit setting | Factor
Paramete .
Name and meanings range y
r number .
setting
Pn045 Brake waiting speed r/min 10~300 100
Pn046 Brake waiting time ms 10~1000 500

The illustration below shows the timing sequence relation between signal
fSON and BRK when motor stops (speed is higher than 30 r/m.)

iﬁiﬁwput oralarm  Sewvo  ON Servo OFF
[ DB, Stop or
free stop
Motor — nie “ﬂ"'“""{“'“’
Speed 1

Break v{r’éiting time i

Break signal P45

I
|
|
. "BHK output BRK effective ! BRKinvalid |
LICN-Z) ' |
|
|

" Breakwaiting time
Pnids
For a running brake sticking motor, if S-OFF is caused by variation of /S-ON or
alarm occurrence , it's required to set brake waiting speed of servomotor or
brake waiting time.

Brake waiting time(Pn046) refers to the period of time delay between motor
stops(/S-OFF) and brake sticking takes action. This parameter should be
adjusted while observing mechanical movements..

When servo motor is running, if any of following conditions is true, the output
sighal of /BRK will be ON.

1: After servo OFF, motor speed is lower than setting value of Pn045.

2. After servo OFF, motor speed is higher than setting value of Pn046.
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4.5 Protection sequence design

4.5.1 Servo alarm output

The following diagram shows the right way to connect Alarm Output.

O P
Servo drive e
| CN
oplicoupher oulput 1 ALM
[ervery ouEpUE noce) ks == - —_—
e oulpul voltage. 3y - '* : COM I ot ]
Wlens Oulpat curment; Sgma, P I

External +24V /O power supply is required, since there is no +24V power
supply available inside servo drive.

Qutput — ALM 1CN-4 | Servo alarm output
COM 1CN-§ | Servo alarm output uses grounding signal

Normally, the external circuit consists of /ALM should be able to switch off
power of servo drive.

Servo drive
Inspected ’
mistake ALM D_“tp'-‘t
Shut down main
power
Signal | Status | Output level Comments
ON 1CN-4: “L" | Normal state (output signal s high
ALM level when alarm occurs)
OFF 1CN-4: "H" | Alarm state (output signal i1s high when
level alarm occurs)

When “servo alarm(ALM)" happens, always remaove alarm reasons first , and
then turn the input signal "ALM-RST" to ON position to reset alarm status.
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— input  ALM-RST 1CN- alarm reset input
6
Signal | Status Input level Comments
ALM-RS ON 1CN-6: “L” level | Reset servo alarm
T OFF 1CN-6: “H” level | Does not reset servo alarm

Normally, the external circuit can switch off power supply of servo drive when
alarm occurs. YWhen servo drive is re-switched on, it removes alarm
automatically, so normally alarm reset signal is not required to be connected.

In addition, reading alarm information and alarm reset are enabled with
hand-held operator.

Note:
When alarm occurs, always remove alarm reasons before resetting alarms.

Note:
Only alams with alarm number being 3,4,13,14,15 and 21 can be removed by
fALM-RST.

4.5.2 /S-ON input

Host controller is used to control enable or disable servo system.

Following illustration shows the way to connect /5-ON.

15 Power Servo drive
. ATH
T +24%TH ICH-15 33K o
1 1
Host — !
¥l
5-0H ICH-13 ;

l Opticoupler
o

— input /S-ON 1CN-| Servo On (ON)
135
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Switch servomotor between Power on and Power off. When low level is
active.

Signal | Status | input level Comments
ON 1CN-15: “L" | Servo ON, servo is energized(run
/S-ON level servomotor according to input signal)
OFF 1CN-15: “H" | Servo OFF, servo is not energized(can't
level run)

Pn043 is used to set waiting time during Servo On, which means the period of
time from internal relay's action to motor electrification.

Paramete Name and Unit Setting Factory
r number meanings range setting
Pno43 | Naling time ms 20~2000 100

when servo On
Note:

1. It's not good to start/stop servomotor frequently with “/S-ON" signal.
Always use input reference to complete response operation, otherwise
servo motor's lifetime will be shortened.

2. When "/S-ON" high is active, if external cable is disconnected, input
signal is high, /S-ON will keep active.

3. During deceleration of Servo OFF, /S-ON signal is accepted only when
motor speed is lower than 30r/m.

Switch "Enable/Disable” Servo On input signal with the following parameter.
Unit Setting | Factor
Name and meanings range y
setting

Parameter
number

[0] Enable Servo ON input
signal (/S-ON)

{ Decided by 1CN-15
signal)

[1] Disable Serve ON input
PnO00 | signal (/S-ON) - 0~1 0
(internal Servo ON, normally
is Servo ON, which is
equivalent to 1CN-15 being

active.)

- 659 -



Chapter 4 Function setting and description

4.5.3 Positioning complete output

Positioning complete”/COIN" signal: output after positioning completes.
Make connection according to the following diagram.

10 Poaar
Servo drive 43V OV
1CN
opticoupler outpul 3 | Coin
ey oUtpUL node) == i
b oUtput valiage. gy b S ! { 5| COM | B |
Pria cutput current, spma, T |

Output — /COIN Positioning complete | position control
Qutput
Fositioning complete | position control
Output — COM Qutput grounding
signal

Host controller can judge if servo action is completed or not with /COIN.
Instruction Speed

/ Matar
\‘/--X,s Speed
Offaet I_ Fnd30
Fulse /}
Iy )
w013 | 4 5
COIN _ L
UnD12: error pulse counter low position monitoring
Un013: error pulse counter high position monitoring
When output is active at low level:
ON status COIN: “L” | Positioning has completed. (Position offset is
level lower than setting of Pn030.)
OFF status COIN: “H” | Positioning is not completed. (Position offset
level is lower than setting of Pn030.)

Set "In position error” to control output time of /COIN.
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Paramete Function Unit setting Fact_[::-r},ur Using
r number range setting method
Pn030 In position refere_nce 0500 10 position
error unit control

Setting of In position error will not affect final accuracy of positioning.

By default, 1CN-3 is used as Positioning complete signal "/COIN" in position

control mod

EI

coincidence output'™V-CMF".

while in speed control mode it's used as the speed

4.5.4 Speed coincidence output

Speed coincidence Output (/V-CMP) signal: photocoupler output signal,
referring to output is given when rotation speed of servo motor is the same as
reference speed. It can be used as the base of host controller's judgement.
Connect and use this signal according to the following diagram:

[y P

424V

Servo drive
| CN
apticoupler output 3 | V-CMP
{evarny outpul mode) == A
Pvla oulpaud vollage, 1gy .- * I:,.: g LY | ™| |
e output current; Sgpm A e l
speed coincidence | Speed control
Output — /V-CMP+ pe P
output
speed coincidence | Speed control
COM output grounding
signal

It refers to output signal of input speed reference and speed coincidence of

actual motor rotation.

When output status at low Is active:

ON status N-CMP+ “L” | Speed coincidence ( speed
level error is under setting value)
OFF status /V-CMP+ “H" | Speed coincidence fail { speed
level error is aver setting value)

5
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With the user's constant as below,

Motor .
rolling S |
speed 477"

P23

ini‘r_CHP::

\ Instruction speed

In this range output

the range of output A~-CMP can be

designated.
Parameter Function Unit setting Factpry Using
number range setting method
Speed
Pn029 coincidence | r/min | 0~100 10 Speed
At control

When difference between speed reference and actual motor speed is
under setting value, output "/VV-CMP" sighal.

4.5.5 Handling instant power cut

Select if alarm output is made or not upon a sudden power interruption.

Unit setting | Factor
Parameter .
Name and meanings range y
number ‘
setting
Select operations to be
made upon power
interruption
Pn003 [0] gives no output of servo — 0~1 0
alarm signal (ALM)
[1] OQutput servo alarm
signal (ALM)

If power supply of servo drive is interrupted suddenly over 20ms and detected
Servo drive will decide if /S5-ON and output servo alarm are

required according to the value of Ph003

by servo drive.

<D
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Instananeous power off happen

210y power
voltage

PnO03=0 |

ALM
N4 P03

Normally, set Pn003 to zero(0).

4.5.6 Regenerative braking unit

When servo motor runs in dynamo mode, electric power feedback goes to
servo drive side, this kind of power is normally called regenerative electric
power.

Regenerative electric power is absorbed by means of charging the smoothing
capacitor inside servo drive with its power. If the power exceeds the capacity of
the smoothing capacitor, additional "Regenerative braking unit" is required to
transform regenerative electric power into heat energy consumption of a a
bleeder or drain resistor, otherwise servo drive may output overvoltage alarm.

Servo motor runs in dynamo mode subject to following conditions.
- during deceleration to stop

- inertia load on perpendicular axis

- servo motor runs continuously due to load side ( negative load)

Note:

1. EDC servo drive does not provide a built-in regenerative resistor, so
external regenerative unit must be equipped if required.

2. Terminal P and Terminal N from servo drive are leading to drive's main
circuit power(high voltage on DC generatrix), therefore, it's prohibited to be
connected directly to bleeder or drain resistor.

m Connect external regenerative unit according to following diagram.

i
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Seraonmodnr

tR Sar drive 1 .
¥ |
T W ’

a5

|
1
20VAC "
1

Sl
FPhage

Ly i 15-:1'.'-:- alamm
+247 —T"_Y 1
Ny
- CH-5,
P N
Cutemaregeneration resisgtance
. ()] 1MC
| OFF L Shot connaction wire

Flamie remmne shord conneclon wine
while use external regeneration
resistance

Note:
Before connection and installation, please refer carefully to all the precautions
in the instruction of the regenerative unit which is to be used.

4.6 Smooth running

4.6.1 Smoothing

Servo drive can perform smoothing filtering on " reference pulse” input of
certain frequency.

Parameter name unit Setting Factory
humber range SE“I"’IQ_'
P24 posl’Flnn reference Ms 0~1000 0
1st filter
Pro2s | oo s 0~1000 0
filtering

By adjusting the parameters, the smoothing performance of position control
can be changed.

4.6.2 Acceleration/deceleration time

Servo drive can perform acceleration and deceleration on speed reference to
have soft start function.
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FParameter Unit Setting Factory
Mame .
number range setting
FPn019 Soft . 5t:art ms 0~10000 100
acceleration time
Pn020 oom sl 0~10000 | 100
deceleration time
S-shape
Pn021 acceleration and ms 0-1000 0
deceleration time

B Pn019: time from stop status to speed of 1000r/min
B Pn020: time from speed of 1000r/min to stop status

Pn019 and Pn0Z0 are linear acceleration / deceleration time. When large
impact happens because linear acceleration / deceleration is used to start/stop
the machine, Pn021 can be set to have smooth running.

Sped
Insiructnon

Speed I

I
) ,  Prias

L.
o+

prag |

Inside servo drive, perform acceleration and deceleration of the set value on
speed reference to implement speed control.

When inputing steplike speed reference , smooth speed control can be
implemented.

-

i SE—

PRI

e

*
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4.6.3 Speed detection smoothing time constant

By adjusting "speed checkout filter time constant”, mechanical vibration
caused by servo system can be removed or eliminated.

Paramet unit setting Factory
Name i
er range setting
Speed
Pn028 checkout filter 1% 0~500 0
time constant

The smaller the value of constant is, the better control response is shown.
Actual situation will be restrained by mechanical structure. If mechanical
vibration occurs when default setting is used, adjust this parameter to a larger
value, normally the vibration can be restricted effectively.

4.6.4 Torque reference filter time constant

When mechanical vibration is caused by servo drive, "Torque reference
filter time constant” can be adjusted to remove or eliminate vibration.

Parameter Name unit setting Fact.o ry
range setting
Torque
Pn018 reference filter 1% 0~5000 0
time constant

The smaller the value of constant is, the better control response is shown.
Actual situation will be restrained by mechanical conditions.

If mechanical vibration caused by servo occurs when standard setting is used,
adjust this parameter to a larger value, the vibration can also be restricted

effectively. The reason of vibration may be by incorrect gain adjustment or
machine problems.

4.7 High speed positioning

4.7.1 Servo gain settings

m Setting speed loop gain
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Parameter name Unit Setting Famjﬂ ry
range setting
PRO07 Select speed loop 0~1 0
control method

0: ADRC control

1: Pl control
Flease be noticed when this parameter is changed, corresponding Pn013 and
Fn014 will change,too. Generally . when Pn007 = 1, value of Pn013 and Pn014

need to be reduced.

m Speed feed forwward

Y — — Unit Setting Fa ct:nry
range setting
PRO12 =peed 1een 0~1 0
forward

0: disable speed feed forward
1: enable speed feed forward
Inertia inspection is required before using this function. With this function,
speed response is enhanced and setting time is reduced.

m Setting speed loop gain

Parameter name s Seiing Fact_o y
range setting
pro13 | SPeed loop gain) 1~3000 160
(Kv)
Speed loop integral B
P04 | ime constant (T i) me 200 2

The above infarmation shows

constant of servo drive.
The larger the speed loop gain is set or the smaller the speed loop integral

time constant is set, the easier to have fast response speed control and this is

internal speed loop gain and integral time

limited by mechanical features. The larger the speed loop integral time

constant is set, servo has better steady-state performance. But too large value

may cause system vibration easily.

Speed instruction

+

Speed loop gain

Kv(1 +

7)

Speed feedback
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m Setting position loop gain

Paramete Unit Setting Factory
name .
r range setting

Pn015 P“‘“"t"’{”l;:?p Bl s 1~1000 40

The larger the position loop gain is set, the easier to have position control with
high response and small offset and this is limited by mechanical features.
Owing to affection of load, vibration and overshoot may occur easily if the gain
is set too large.

Position loop gain
Position
instruction

Kp
Paosition feedback
Paramet Unit Setting Factory
name .

er range setting

overflow range of ks
Pn031 g reference 1~32767 1024

efror counter unit

This parameter is used to check offset pulse number of overflow alarm
(AlarmA.08) .

Paramet Unit Setting Factory
Name :
er range setting
Enable/Disable
alarm when position
error pulse
Pn047 g 0—~1 0
[0] no alarm output
[1] output alarm

This parameter is used to decide whether offset overflow alarm (alarmA.06)
is required or not.

e
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Tl 1 B
Ll il 3. S
Regular control (

Offsat pulse

When Pn047 is set to 1, if the range of error counter overflow(Pn031) is set too
small, alarm A.06 may occur when running at high speed.

m Position feedforward
\With feed forward control, positioning time is reduced.

Paramete Name Unit Setting F.au:t_t::-rj,lr
r range setting
Pnot7 | Fosttionfeed % 0~100 0
forward gain

Inside servo unit, feed forward compensation is used for positioning control to
reduce positioning time. But if the gain is set too large, overshoot and machine
vibration may occur. As for normal machines, please set the gain to 80% or
lower.

Integrel Pr01T

Inshuchen

Fulsse

Fonward fegdoack
pulse

4.7.2 Speed offset settings

By setting internal speed reference offset of serve unit, adjusting time for
positioning control can be reduced.
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Parameter Name s Safting Factf:bry
range setting
Pn016 Spesd t/rmin 0~300 0
offset

Inside servo unit, the specified speed reference offset for positioning contraol,
are used to reduce positioning time. Make the setting according to mechanical

conditions.

Internal spead
Iinstruction

Pn0l6 j—
*

Offaet Pulse

Note:
When positioning error is set low, while speed offset is set a bit large,

overshoot or vibration may occur during system running. Please pay close
attention when using this parameter.
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Chapter 5 Troubleshooting

5.1 Alarm list

Servo drive will output an alarm when abnormal event is detected.

The LED for POWER&ALM on the front panel of the servo drive will turn red when alarm
occurs(The LED is green in normal status), meanwhile, the drive outputs an alarm. If an
external hand-held operator is installed, current alarm code can be displayed on the operator,

Alarm display on

Alarm

digital operator output Alarm Name Meaning
A M X Parameter breakdown Checksum resulls of parameters are abnormal.
A 02 * Current delection error Internal detection c:rc: it problem
A 034 Overspeed P Ry
A 04 | overkoad e el b i e
A 05 ¢ Position emor counter overflows | Intemal position ermor counter has excesded the value
A 06 X Position error pulse overflows :;ﬁ': ‘;’;g::;tzf';idggi Souatng i Ve
A 09 Pulse loss of Encoder C PC is disconnecied or have interference
A 10 Y, Encoderdisconmecied dﬁi!s;nsr::;nec?r PA, PB, PC, PU, PV or PW is
A1 * Encoder UVW code violation - Encoder UVW code violation
A 12 Power module error " Power module failure
A 13 W overheal ' Power module overheat
A 14 * Voltage error Overvoltage or undervoliage of main circull
A 15+ by Frequency error of input pulse | Pulse frequency input is 160 high, has exceeded the allowance
A 16 x .Parameler ernor Parameter saved in external storage has ermors
A [ B s R
A power interruption
A 21% > | Power loss error exceeding one cycle occurred
in AC power supply
A 25 X | Watchdog reset System reset by watchdog
A 99 | Not an error Normal operation status
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O :Photo-coupler is ON(ON)

x :Photo-coupler is OFF (OFF)

+ :Alarm can be cleared

Clear alarms in following ways when alarm occurs:

» Set 1CN-6 signal active(alarm reset signal ALM_RST)

» Clear alarm with hand-held operator (please see 6.1.2 for reference)
» Through matched PC communication software

» Turn power OFF and then ON again.

Notes:
1. When alarm occurs, always find out the alarm reasons and remove alarm failures
before clearing alarm.
2. Only the alarm codes listed below can be cleared: A.03, A.04, A.13, A.14, A.15, A.21.

5.2 Alarm reasons and Troubleshootings

Find out the alarm reasons with help of the alarm codes displayed on the hand-held operator
or view via the communication software in a PC.

Only the last 8 alarm records are saved in the servo drive, which can be viewed via the
operator or PC communication software.

The alarms without the sign of * are not able to be removed. To clear the alarms, user has to
turn power OFF and ON again.

Status Possible reasons Treatments
Duri . ~ Power On again and check if the
_ g Sysseem Checksum resuits of same problem still exists,
Para, ezl parameters saved in | .. If problem still exists, the chip needs
01 | breakdown "’D “ﬂ flon; external storage are o be repiaced because external
W m feem abnormal. storage of the drive has been
il damaged.
» Check reference power supply of AJD
Current Sampling circuit circuit on the servo drive, to see if the
02 |detection |Systemis Power ON| 4. reference supply has been damaged;
| error ~ Check if the mainboard and control
' plate are reliably connected,

-R2 .-
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Motor 3:::'11“::1 - When molor overspeed happens,
;axmmdum s;r:md - please take following actions:
b dsa-iﬂ s |* Reduce sel spead(reference value)
. high P P ~ Increase appropriately the value of
- » Accelersiion smoothing lime constant (Pn024)
03+ Overspeed Mnfi':;?ﬂﬂ"" [Deceleration time - Increase appropriately the value of
constant too short, which position proportional gain (Pn015)
cause speed uv_ar'smmi » Check gear ratio, the ratio should
- Electric gear ratio |s loo be set within the range as below:
big inpul pulse frequency = Electric
= ;—f:;l;\;aiuu{l'nl]m 15 gear 500 KHZ
System run over rated [
torque for seconds and | . Ncrease Acceleration /Deceleration
During system tens of seconds: time:
= Acceleration [Deceleration |
i loveriomd :oceilmm‘ar ceprisrat i » Use drive and motor of larger
. ERCENEy e & capacity of drive and molor power instead
Dm‘ing syslam not enocugh + Check load
i » Load is too b
running > ot ﬂ'w &mm istoo | » Reduce start stop frequency
high
i mﬂ Varmmuljmer » Check and see if motor rotates
i error .
piass ko s s orantind 29 according lo reference pulse
05 | e ; P » Check mechanical parts of load
|coun running ~ Motor is stuck mechanically cH § Ise
| overflow » Input reference pulse is = sl
I abriovmel » Check molor encoder cables
No. | Name Status Possible reasons Treatments
) » Check motor encoder cables
Position :'I'_""' “"”“I‘“ th“ » Check mechanical parts of losd
pmemieﬂon“eqrrl:: c;:l::r + Readjust increment, increase P-Gain
Position - overflow(Pn0a1) WURPYOS,
06 |emor pulse Uuring system ~ Increase value of Pn031(position error
overliows running » Motor is mechanically counter averflow)
stuck » Increase value of position fead
# Input reference pulse is forward({Pn017)
abnormal » Reduce load value and speed
Mator runs for several
cycles, no G pulse signal
appears,
» Cable problems: improper | Check cable connection, do not bind
! [ r—c— e e encoder signal cables together with
09 lencoserc | running » Cable not well shielded motor: Npuk power wires.
= Encoder damaged ~ Check interface circuit of encoder
» Shiglded grounding wires
are not connected well
» Circuit failure of encoder
interface
| » Check connection cables of motor
; PA, PB, encoder
During system Al least one of PA, PB o signals
10 Fheodh power on or PC.PU,PVorPWis if th flotde :
disconnected # I the above items are OK, there might
system running | disconnected be some problem in th intemal parts of
sarvo drivie

-RE .
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oaion s ooced | e T S Eo e
. y r +{-5%. This o
:U\'T" S'QI'I"IEE ?;:“ high | et especially when the cables are
;;B ar;ﬁ ui':ﬂd )- very long. Don't bind encoder inpul
Encoder | During system , asle ’ noted e UVW | cabies together with motor input power
11 |UVW code | power on or o mu[\: o | Wires, and shield wired have to be
violation | system running powur:r;ignal connected to the frame.
» Incorrect encoder cable | ~ “0Tect encoder cable connection
connaction according to connection diagram
» Encoder damaged # Replace sarvo motor
» Take away the motor power wire signal(U, v,
W), power ON, Servo is disabled, is ths
problam still happens, i's most ikely the
power module has been damaged
# Check connection of U, V and W
» Thedk [solation resistance between
: (U V.Wjand grounding wires, if the
Pawer During system oo high curnant flow resistance is @ bit lower, that means motor
12 | module Siar through the power module isolation is worse, molor needs to be
; ‘ or VCC4 control voltage is | replaced.
efror system running < ile kiver » Check If the capacity between motor and
" drive is matched or nol
= Check lo see if the control powear VCCA of
the power module is OK or not{Alarm ccgurs
when it's a little lower)
# Increase acceleration /deceleration time
» Check 1o see is DB relay is damaged or nol

Possible reasons

Power module overheal
# Drive is running al heavy
load for a long time, which

Treatments

# Replace the drive

13+ | Overheat E"ﬂ?r?:yslam causes module overheat | » Change environment condition, improve
| » Frequent stant stop . allon or comeclio
» Ambient temperare |s i violl o "
too high, or air ventilation
is bad
» Measure vollage at inpul
| During Power ON | Overvoltage or terminal(between R and T) lo see il the
Voltage |
14 » aor or dl.lmnﬂ syslem | undervoltage of main input voltage is within required range
| running circuit .l Acceleration /D fon fime
~ Lower down start stop frequency
» Please sel an appropriale reference
frequency
» Take aclions to remove the nolse
Frequency | Pulse frequency input is '
15« |emrorof ' During system # Adjust value of Pn022 and Pn023,

input pulse | running

too high, has exceeded
the allowance

decrease the multiplication factor te
ensure reference pulse frequency is
less than 500Kpps. (Relerence pulse
fraquency = inpul reference fréquency
» dividing multiplication frequency)
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Chapter 5 Troubleshocsting

16

21 #

25

Parameter
error

Encoder
eITor

Instantane
ous power
loss error

Walchdog

resel

During system
rllrll']ll]-':}

During system

Power ON

During system
running

During system
I'UI'H"!IE'I-""

5.3 Clear alarm

B Clear current alarm

VWhen an alarm occurs, press ENTER for seconds in hand-held panel

operator’'s status display mode, then current alam is deleted. Besides, the
alarm can also be cleard by using 1CN-6(ALM_RST) input signal.

L |
Parameter saved in
exlernal storage has
errors

wire saving encoder 15 ignored,
encoder 13 not commected, or
cotnfised by general mcremental
encoder with wire saving
encoder
A power interruption
exceeding 20ms
occurred in AC power
supply

System reset by watchdog

-

incorrect motor model

Pn225 setting error

Check if input voltage of drive is norma

Current detechon ermor

External serial COM is abnormal

MNotes:

1. Only current alarms with “+ ” sign in 5.2 can be deleted.

2. Eliminate alarm cause first, then input 1CN-6 (ALM_RST) signal, current
alarm is removed immediately.

3. During effective period of 1CN-68 (ALM_RST ) signal, motor is in free status,
that equals to SERVO OFF status.

Bl Clear alarm history
In the auxiliary function mode of panel operator, with Fn00O, the latest eight (8)
alarms can be deleted. Refer to instructions in 6.2.1.
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Chapter 6 Panel Operator

6.1 Basic Function

6.1.1 Function description

An external panel operator as shown below can be connected to EDC series
of servo drives to make parameter setup, status monitoring and auxiliary
functions.

The description of the keys on the panel operator and their functions are
followed by a panel operator on initial display status as an example.

||

o=

Name Function

INC key Press INC key to increase the set value(a long and hold on

press will implement fast increasing)
DEC key Press DEC key to decrease the set value.(a long and hold on
press will implement fast decreasing)

Press this key to select the status display mode, paramster
MODE key | setup mode, monitor mode, or auxiliary function mode. Press
this key to cancel setting when setting the parameters.

ENTER key | Press this key to display the parameter settings and set values.

6.1.2 Reset Servo Alarms

In alarm status display mode of the operator, press ENTER key and hold on
for seconds to reset current alarm.




Refer to 5.1 and clear alarm code.

The alarm can also be removed by using 1CN-6(/ALM_RST) input signal.

If the power supply is switched OFF due to a servo alarm, then alarm reset
operation is not necessary.

Note:
When any alarm occurs, always remove alarm reasons first before performing
alarm reset.

6.1.3 Display mode selection

By toggling among the different basic modes on the panel operator,
operations like current running status display and parameter setup can be
performed.

The operator consists of following basic modes:
Status display, Parameter setup, Monitor mode and Auxiliary function mode.

Press MODE key to select a display mode in the following order.
Power ON

L

1 1 blb

Status display mode

Parameter setting mode

|

R )

Monitor mode

[ﬂf_ljijﬂ_li Auxiliary Function

Mode I



6.1.4 Status Display Mode

In status display mode, the digits and simple code are used to show the status
of servo drive.

l Selection of Status Display Mode

The status display mode is displayed when the power is turned ON.

If current mode is not the status display mode, press MODE key to switch to
required mode.

l Contents displayed in Status Display Mode

Contents displayed in the mode are different in Position Control Mode and
Speed Control Mode.

When in Speed Control mode
Speed coincidence . Digits simple code

a_ﬂ;—//ﬂ o)

Control power ON
Speed refgkgnce being input Rotation detection

output
Main circuit power supply is
reacly
Torque reference being
input
Contents of digit display

Digit data Description

Control power is ON | Lamp lights on when control power of servo drive is
ON

Standby Lamp lights on when servo is on standby;
Lamp extinguishes when servois ON

Speed coincidence | When offset value between speed reference and
actual motor speed is within allowable value, lamp

lights on.
Allowable value: Pn029 (The standard value is 10
min/r)
Rotation detection When motor speed exceeds allowable value, lamp is
output lit.

When motor speed is lower than allowable value,
lamp goes extinct.
Allowable value: 10% of rated speed

Reference speed input | WWhen reference speed input exceeds allowable
is continuing value, lamp is lit.
When reference speed input is lower than allowable
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value, lamp goes extinct.
Allowable value: 10% of rated speed

Reference torgque When reference torque input exceeds allowable
input is continuing value, lamp is lit

When reference torque input is lower than allowable
value, lamp is extinct.

Allowable value: 10% of rated torque

Main circuit power Lamp is lit when main circuit power supply is OK;
supply is ready Lamp is extinct when main circuit power supply is
OFF.

Contents of simple code display

Code Meaning
. On standby;

\_“h't” Servo  OFF  (Servomotor
power is OFF)
Run

BEH Servo ON (motor power is
ON)

I [ Alarm
ﬁl—f ‘_“ Blinks the alarm number.

When in Position Control mode
Speed coincidence Digits simple code

Control power ON
reference being input Rotation detection output
Main circuit power supply is

ready
Clear signal being input
Contents of digit display
Digit data Description
Control power is ON | Lamp lights on when control power of servo drive is
ON
Standby Lamp lights on when servo is on standby;

Lamp extinguishes when servo is ON

Speed coincidence | When offset value between position reference and
actual motor position is within allowable value, lamp
lights on.

Allowable value: Pn030 (The standard value is 10
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pulse)

Rotation detection VWhen motor speed exceeds allowable value, lamp is
output lit.

When motor speed is lower than allowable value,

lamp goes extinct.

Allowable value: 10% of rated speed

Reference pulse input | When reference pulse input is continuing, lamp is lit.

is continuing When there is no reference pulse input, lamp goes
extinct.
Clear signal inputis | When clear signal input is continuing, lamp is lit.
continuing When there is no clear signal input, lamp goes
extinct.
Main circuit power Lamp is lit when main circuit power supply is OK;
supply is ready Lamp is extinct when main circuit power supply is
OFF.

Contents of simple code display:

Code Meaning

On standby;

Ub]@ Servo OFF (motor power is
OFF)
Running;

EDH z?qr;m ON (motor power is

T Alarm Status
ﬁa“ f] The alarm code is displayed.

6.1.5 Parameter Setting Mode

Parameters related to the operation and adjustment of the servomotor are set
in this mode.

See the Parameter List in Appendix A for details.

m Change parameters

Please see the Parameter List in Appendix A to know exactly the range of
parameter change.

Following is an operational example of changing the data of Pn 019 from 100
to 85.

1. Press MODE key to select parameter setup mode.

PlLLT0L

2. Press INC key or DEC key to select parameter number.

ERHEE

3. Press ENTER key to display parameter data selected in step 2.

Ty
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[

4. Press INC or DEC to change the data to the desired number 85. Hold the
button to accelerate the value changing.

When the data reaches the max. or Min. value, the value will stay unchanged
even if INC/DEC key is pressed.

UIOIOIG15

5. Press ENTER, the data glimmers and then the date is saved.
bY \ I F 4
[ [ [ =] =
~ S S B R

6. Press ENTER again to go back to parameter number display.

Plnil] 15

Plus, if Mode key is pressed during step 3 or step 4, parameter setup operation
will go directly to step 6 and no changes will be saved. If the user needs to
rechange any data later, just repeats the operation from step 2 to step 6.

If Pn080 needs to be set as -32767, then a decimal point is used on bottom
right commer of the top number to show current value is negative. For instance,
the value — 32767 is displayed as below:

El

6.1.6 Monitor Mode

The monitor mode can be used for monitoring the external reference values,
I/O signal status and internal status of servo drive. User can make changes in
Meonitor Mode even if motor is running.

B Following are the operation steps to use Monitor Mode

The example as below shows the operation steps for monitoring Data 1500 of
Un0o1.

1. Press MODE key to select monitor mode.

U-DI0E

2.Press INC key or DEC key to select the monitor number to be displayed.
11 i
] [N LII; |
3.Press ENTER to display the monitored data selected in Step 2.
] ri

| 5 (] ]

4.Press ENTER again to return to monitor number display.
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® Contents of Monitor Mode display

WIS Contents
No.
Un000 Act‘ual motor speed:
r/min
Un001 Input spged reference
value: r/min
Percentage of feedback Digits to display
Un002 torque: internal status
% (relative rated torque) 9876543210
Percentage of input e = T
DAl al{r g
Un003 torque: —» |1 1) li!l l”l l!l i ‘
% (relative rated torque) o o
Un004 Number of pulses of

Encoder angles

Un005 I/O signal monitor

UnQ06 Encoder signal monitor
Speed given by pulse
Un0O7 (when electronic gear
ratio is 1:1)

Current motor position is
5 digits lower (x1 pulse)
Current motor position is
Un009 S digits higher (x10000
pulse)

Position reference is 5
Un010 digits lower

(%1 pulse)

Position reference is 5
UnO11 digits higher (x10000
pulse)

Position offset is 5 digits
UnO12 lower

(%1 pulse)

Position offset is 5 digits
Un013 higher

(x10000 pulse)

Un008

Notes:
1.Position pulse value is subject to electronic gear ratio of 1:1.
2.Unit of pulse quantity is the internal pulse unit of servo system. Pulse

B



quantity is represented with 5 digits higher + 5 digits lower, whose calculation
method is as below:

Pulse quantity = value of 5 digits higher x 10000 + value of 5 digits lower
Value of pulse quantity will not change any more when it reaches 327679999,
The decimal point at top digit of Un 010, Un 012 and Un 014 means the value
is negative.

For instance: Un010 is displayed as:

U056

It means the value of Un010 is -3560000.

3. When the speed given by pulse is below electric gear ratio of 1.1, encoder
shows the theoretical rotation speed of the gain type 2500 lines of electric
motor.

4. Pulse numbers of encoder angles show the rotor's position in relate to stator
in one complete revolution, one revolution is regarded as one cycle.

5. As for wire saving encoder motor, its encoder signal only represents the data
during power on, the contents of non wire saving encoder signal display is
shown in the following table:

Monito Nf.'n._of 1o t.:ontents Relgva nt 1/O
r No. digits displayed Signals
0 Eif;'mw °f| 2eN-12113(PG-W)
Un006 |1 :i‘g:;l gif;a;erv °f| 2eN-516(PGY)
2 E:f;ieru of | 2EN-10\1(PG-U)

6. Contents of I/O terminal signals are in the fﬂllnwing table:

Monito | No. of 110 Contents Relevant |/O
r No. digits displayed Signals
Input Servo ON 1CN-15
s (O signal (/S-ON)
1 Alarm reset 1CN-6(/ALM_R
ST)
5 Clear error 1CN-7(/CLR)
counter
3 Zero  position | 4~ 4707ps)
signal
456 No display No signal
7 Qutput Servo alarm 1CN-4 (/ALM)
signal Positioning
8 complete(speed | 1CN-3 (/COIN)

achieves)
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techanical
9 braking 1CH-2 (/BRK)
released

The relative LED is it to show some [/ signal Is active.

6.2 Auxiliary functions

In Auxiliary Function Mode, some application operations can be done with the
digital operator. The functions details are shown as below:

glugic _antent Other
Mo
Fnooo Display alarm history
Fnoo1 Festore to factory settings
Fnooz2 JOG operation
Automatic offset-signal  adjustment | Open operation
Fno03 :
of motor current detection
Fnoo4 software version of servo
Fnoos =ystem runtime
Fnooe Software version of panel operator Hidden operation
Fnooy Factory test
Fnoog Inertia inspection
Motes:

1. Open operations refer to the auxiliary functions for general Users.
2. Hidden operations:

When the panel operator is in simple code menu, press "===="  and start to
use the auxiliary functions.

6.2.1 Alarm history display

The last teni10) alarms are displayed in the alarm history library. Take
following steps to check the latest alarm.

1. Press MODE key to select auxiliary function mode

2. Press INC or DEC to select function number of alarm history display.

IFI-I010100

2, Press ENTER key, the latest alarm code is displayed.
Alarm Mo, Alarm code

y =y
E-1REL

4 Press INC or DEC key to display other alarm codes occurred recently.

S04
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5. Press ENTER to return to function number display.

FlalI0I0

If an alarm occurs right now, the alarm codes will be updated immediately. T EC
alarm with a serial number of 0 is the current alarm, and the alarm with a seria

number of 9 is the last alarm.
If the user wants to clear all alarm history data, press ENTER key and hold on
for one second while alarm codes are being displayed , then all alarm history is

deleted.
[ =

6.2.2 Restore to factory settings

This function is used when returning to the factory settings after changing
parameter settings.

1. Press MODE key to select auxiliary function mode.

2. Press INC or DEC key to select function number for restoring to factory
settings.

rr
(] (]

3. Press ENTER to enter parameter restoring mode.

A

4. Press ENTER key and hold on for one second to restore all the parameters

to default values.

5. Release ENTER key to return to function number display.

Hlﬁ
L)

6. In Step 3, the parameter restoring operation can be cancelled and quit
current operation by a short press on the ENTER key.

——

=

1)
o

—

£

6.2.3 JOG operation

Note:
This mode is not available when servo is on or some alarm occurs.
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Take following operation steps to make JOG operation.
1. Press MODE key to select auxiliary function mode.

E

3 Press ENTER key to enter JOG mode, meanwhile, servo 15 OFF{motor

power is OFF)
- nrir
] o

4 Press WMODE key to enable Servo OMN (S OMN

[~ E IEHEF[
J o LTRLS L
5, Press MODE key to turn servo ON and OFF
If user wants to run motor, Servo On has to be used.

6. Press INC or DEC key, motor runs when pressing the keys.
The servomotor will rotate at the present setting speed as below,

'| i
5 | g e | W™
et L R e . AR
: ] =

During motor's BWD or REY direction, LED display is as below:

N
Fonward direction B LIS

| E IEHE."=
Reverse direction = ILJILIILT

7. Press EMTER to return to function number display. At this moment, servo

motor is turned OFF

6.2.4 Automatic offset signals adjustment of motor current

detection

The servo drive will check maotor current detection signals every time the servo
5 initializing upon power on and will adjust automatically if required, therefare,
user nesdn't do any manual adjustment in normal situations. [f the user thinks
the torque is a bit too large Iy judging from maotor current offset, user may
manually adjust motor current to lower down the torgue further or to get higher
running accuracy. This section gives a know-how instruction on the operation
steps to make offset signal automatic and manual adjustment.
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MNote:
The offset signal adjustment of motor current detection is only available when

servo is OFF

B Adust motor current detection offset signal automatically
Take following steps to make automatic offset adjustment.

1. Press Mode key to select auxiliary function mode.

2. Press INC or DEC key to select function number,

AR EE]

2. Press EMTER key and enter automatic adjusting mode.

I

AnENE

4 Press MODE and hold on for one second, donk is displayed and glimmers,
the offset signal |s then adjusted automatically.

SR W 2
icllolnlE]
LTI

£ 4 )

l Felease the key

EUF_D

5. Press EMTER key to return to function number display.

FlHl0L

6.2.5 Servo software version display

Take following steps to display software version of the servo drive.
1. Press MODE key and select Auxiliary Function Mode;
2 Press [NC key or DEC key to select function number of software wersion

display.
Fln
|

4 Press ENTER key again to return to function number display.

FlRIDH
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6.2.6 System runtime

Take following steps to display system runtime.
1. Press MODE key and select Auxiliary Function Mode.
2. Press INC key or DEC key to select function number.

[l

3. Press ENTER key to display system runtime.
Following picture shows system runtime is 1 hour and 28 minutes.

faiz]

4. Press ENTER key again to return to function number display.

[ELIOI]

The displayed time is the runtime after system is started up, the date is not
refreshed in real time. If user wants to refresh the data, please repeat the
operations in Step 3 and Step 4.

6.2.7 Software version of panel operator

Activate the hidden functions first before making operations in Section 6.2.7,
6.2.8 and 6.2.8.

Take following steps to display software version of the panel operator.

1. Press MODE key and select Auxiliary Function Mode;

2. Press INC key or DEC key to select function number..

mr
Flldldle
3. Press ENTER key, current software version is displayed.

il 1
0ot

6.2.8 Factory test

6.2.9 Inertia inspection

Take following steps to make inertia inspection.
1. Press MODE key and select Auxiliary Function Mode;
2. Press INC key or DEC key to select function number..

=08
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Fﬁqu
3. Press ENTER key and go into inertia inspection page as shown below:

]
LIl

4. Press Mode key again to start inertia detection. Following page is displayed:

i~ ™

If servo alarm occurs or servo is ON, inertia inspection will not be executed,
instead, a message “abort” is displayed on the panel operator as below.

[Allal-IF

It the user wants to cancel the function during inertia inspection or after
entering the function menu, just press ENTER key.
5. When inertia inspection completes, inertia value of load and motor are
displayed in the unit of 0.1 Kg-m*x107™*

nri

L .:ll

6. Press ENTER key again to return to function number display page.

Notes:

1. Please be very careful during inertia inspection operation, because motor
will run forward and reverse for four(4) revolutions, meanwhile, maotor is not
controlled by external signals. Make sure the running stroke of load is within
required range to avoid possible damage to user's equipments.

2. This operation is unavailable if servo is on or servo alarm occurs.

Chapter 7 Trial operation

7.1 Inspection and checking before trial operation

To ensure safe and correct trial operation, inspect and checking the following
Items before starting.
1. Wiring
Allwiring and connections are correct.
The correct power supply voltage is being supplied to the main circuit and
servomotor.
All groundings are good.
If trial operation only refers to JOG function, 1CN wiring will not be required.
Referto 3.1.2.
2. Check power supply specification and make sure input voltage is correct.
3. Fix servomotor securely
Fix servomotor on the base as secure as possible, to avoid the risk of

= 0y -



danger which I1s caused by the counterforce coming from motor speed
change.

4. Remove motor load
In case servo drive or moving structures are damaged, or indirect person
hurt or injury, make sure motor load i1s removed, including the connector
and its accessories on the motor shaft.

7.2 JOG operation

No other wiring (such as 1CN)is required for trial JOG operation, it's suggested
JOG operation is done with low speed.

If motor can run properly in JOG operation, which means motor and servo
drive are in good condition, and their connnection is correct.

If motor can not run, check connection of UVW and encoder cables. If motor
runs improperly, check if the phase order of UVW cables is correct or not.

Notes:
1. Before JOG operation, make sure motor load is removed from 1CHN.
2. Load default parameters and initializes user parameters to factory
seftings.
3. Power On again to start trial running.

With help of panel operator, follow the steps below and startt JOG operation.
1. Tum on servo drive’'s power supply. Panel operator gives a display as

below:
EERGE
2. Press "MODE" key. |

3. Press "MODE" key again.

4. Press "MODE" key a third time to switch onto the menu for auxiliary

functions.
DO

2. Press "INC" key and increase the value to 2.
Fri
1
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G, Fress"ENTER" key and gointo JOG operation mode.
= E r;nﬂr
| [N
7. Fress"MODE" key and select Servo On,
1 E t.ﬂir
| () (=] ()

8. Fress "INC" key, motor runs counterclockwise. Press "DEC" key, motor
runs clockwise Motor speed depends on Fnla2 setting. [fthe above key is
released, motor should stop running.

| _H rtnﬁr
Forward A i (81 |8

i
=
J

E Mri
Reverse [ Jd—ILHLJ
9. Fress"MODE" key and select Servo OFF

EL LT
J UL

10, Fress"ENTER” key and exit JOG operation.

7.3 Trial operation in position control mode

1. Preparation
Check it 1CN cable, power cables of servo dnive and servomaotor, encoder
cables are connected in the right way.
2. Operation steps
1 Set Parameter 008 according to output style of servo drive, set Pnod
as U, then Fower On again.
21 When Seryvo On is enabled (/5-0n signal becomes active) |, motor will
keep in excitation status.
31 Alow frequency signal is sent from host controller to servo drive, motor
IS set to run at low speed,
4y Checlk motor speed with panel operator by its Un000 display, or
maonitor motor speed with host controller. Make sure feedback speed of
serdomotor agrees with the setting value.
Inspection: YWhen reference pulse stops, motor should stop running.

Felation between motor speed and pulse frequency input.

Input pulse | Motor frequency | other

frequency (Hz> Crimin)

pulse+direction

500K 2000 Electronic gear ratiois 1: 1,
250K 1500 line number of maotor encoder is
100k 51010 2500ppr

A0k 200
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Chapter 8 Communication

8.1 RS232 communication hardware structure

EDC servo drive supports RS232 communication, Via the RS232 COM
function in its front panel, parameters reading out or writing in and system
status monitorng are avalable.

8.1.1 Extemal connection diagram

Following diagram shows external connection between servo drive and PC.

8.1.2 Cable conhection

Following illustration shows the plug shape of the RS232 COM port on EDC
servo drive.

[BINININ]S!
EININIEIE

]

12345

=ee the signal definition detalls in the following table:

Pitch Signification

1 VOO, Internal 9V power supply of servo drive

2 Tx, R5232 COM transmission foot

3 Fx, RS232 COM recewing foot

4 MO, grounding of internal power supply of
servo drive

5 F&, connect the shield layer of COM to the
earth.

Following diagram shows how to connect a PC to EDC's COM port.
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PC DBY connector EDC /Sorvo communication

COMNMCTOr

2(RX) HYVCC)
3TX) XTX)
S(GND) HRX)
shell (F(GG) 4IGND})
5(FG)
MNotes:

1. Depending on different environment situations and communication speeds,
effective communication distance also varies. When communication baudrate
exceeds 38400bps, a communication cable within one(1) meter long is
required to ensure transmission accuracy.

2. It's suggested shielded cables are used for communication, subject to the
two shield layers are connected to their own pitches.

3. When external interface is RS422 or RS485, it's required to use external
converting module for connection to servo drive.

8.2 Communication relevant parameters

When the value 0O is selected as the panel shaft number of EDC servo drive,
then servo drive is able to communicate with panel operator and PC via
Estun company's internal protocol, which has nothing to do with the
communication parameters Pn060, Ph061 or Pn062.

When the values in the range of 1—E is selected as the panel shaft numbers,
MODBUS communication function should also be enabled, then it's available
for EDC servo drive to communicate with ESVIEW software. The selected
panel shaft number is the communication address. The speed is set according
to Pn061 settings, and the communication protocol is set according to Pn062
settings. Only when the value F is selected as the panel shaft number, shaft
number address Pn060 is used by the servo drive.

1. COM address

Paramete Name KAl Setting Factory setting
r range
Pn060 COM _— 1~254 1
address

When the dial switch on the drive panel is set as F, this parameter is used as
the communication address.
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2, COM speed

Unit Setting
rang

Parameter Name

R5232
coM
speed

0 :
4800bit
/s
Pn0&1 1 ) bps 0~2 1
9600bit
/s
2 :
19200b
it's

Factory setting

When communication function is used, same communication speed between
host controller and servo drive is required.

3. COM protocol

Unit | Setting | Factory

Parameter MName R
rang setting

RS232 COM protocol
c. 7, N, 2
{Modbus ASCII)

1: 7, E . 1
{Modbus ASCII)

2. 7, 0, 1
(Modbus,ASCII)

3 : 8, N, 2

Pn062 {Modbus ASCII) — | 0-~8 5

4 . 8., E , 1
{Modbus ASCII)

5. 8, 0., 1
(Modbus,ASCII)

6:8,N, 2( Modbus,RTU)

7:8,E,1(Modbus,RTU)

8: 8, 0O ., 1
{Modbus,RTU)

This parameter decides which COM protocol to be used, the number 7 or 8
means digit numbers of data for data transmission is 7 digits or 8 digits. English
alphabet N, E and O means odd or even. N means this digit is disabled, E
means 1 digit even, O means 1 digit odd the number 1 or 2 means stop is 1
digit or 2 digits.
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The communication protocol between host controller and servo drive are
required to be the same when communication function is used.

4, COM input IO control

When using COM control function, the parameter Pn059 can be used to shield
input 10 signals if the user does not want external input signals to affect servo
drive. When some bit is set as (0)zero, the signal of this bit is then controlled by
the external input signal. If the bit is set as 1, then COM control is applied to
this bit.

Paramet Unit | Setting | Factory
Name i

er rang | setting
Pn059 COM input |Ocontrol — 0~15 0

This parameter is used to set whether the number input of servo drive is
controlled by external 1O or by COM. When the parameter is set as zero, it
means all numerical 10 input pitches are controlled by external signals. When it
is set as 15, it means all of the four 10 inputs are COM controlled, and all
external input signals are ignored.

input signal source is decided by value of Pn059:

Pn059 Comments on every bit
Decides SON (1CN-15) source of
BITO signal input:

0: controlled by external input signal
1: controlled by COM

Decides ALM-RST (1CN-6) source of
signal input:

BIT1 0: controlled by external input signal
1: controlled by COM
Decides CLR(1CN-7 )source of signal
input:
BIT2 0: controlled by external input signal
1: controlled by COM
Decides ZPS (1CN-17 ) source of
BIT3 signal input:

0: controlled by external input signal
1: controlled by COM

Following are the two ways for COM function to operate on digital input 10

signals:

1. Change the value of Pn054 directly, inverts required signal and enables it.
2. Set Pn0589 first, to make servo ignore external input signal, then write in
corresponding value to the data whose address is OxO0F5 when controlling of
external input signal is required. The value of the data whose address is
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Ox00F5 is not saved after a power interruption.
The table below gives an instruction of the value of the data whose address is
Ox00F5.

Value of data Comments on every bit
whose

address is
0x00F5

Decides SON (1CN-15) signal:
BITO 0: signal is invalid

1: signal is valid

Decides ALM-RST (1CN-6) signal:
BIT1 0: signal is invalid, S-OFF

1: signal is valid

Decides CLR (1CN-7) signal:
BIT2 0: signal is invalid. S-OFF

1: signal is valid

Decides ZPS (1CN-17) signal:
BIT3 0: signal is invalid. S-OFF

1: signal is valid

For example, when COM is used control 10 signals of external input, set
Pn039 as 15, which means all external digital input 1O are controlled by COM.
When servo On is required, write in the value 1 to servo drive's Ox00F5
address.

8.3 MODBUS communication protocol

When axis number on front panel of EDC servo drive is not selected as zero,
MODBUS protocol is used for communication. There're two modes available
in MODBUS communication, that is ASCIl Mode (American Standard Code for
information interchange’ or RTU ( Remote Terminal Unit) mode. See pages
below for a.simple introduction of these two communication modes.

8.3.1 Code signification

ASCIl mode:

Each 8-bit data consists of two ASCII characters. Here's an example of a
1-byte data 64H expressed in hex system, if the data is expressed in ASCII
mode, it includes ASCII code of 6 (36H) and ASCI| code of 4 (34H) .

Follow table shows the ASCI| code from O to 9 and from Ato F.

| Character |0’ |1 | 2 | '3 |4 |'5’ | '8 |7
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BN
ASCllcode |30H |31H | 32H | 33H |34H |35 |86H | 374
Charactesr |8 (9 |w (¥ | |p [T |F
sign
ASClicode |38H |39H |41H  [42H  [43H  |44H |48 |48

BTU mols:

Each G-bii dala congisia of fwe 4-bit data =prazasd in hex sysient. For
example, the number 100 in decimal sysiom will he cxpreaaad as 64H W RTU
tata of 1 byts 2 unad,

Dats structurs:
10bit charecter format { for 7-5it datz)

: i LE| W [k I
Pk o 4
1 . |
b >
L ik 1 & § 3 F f
P e S !
~ : .
T T T T
E Pk % F F l L
| —— P62l 0: 7, N, 2 (Mo
e G
14bit character format (for 2-bit data)
S.m. ; 1] 1 2 3 4
il BE ! ]
W i el -
ha .
i » T-datz bits
18- bits charactc
157~ Pad62=1: 7, L, 1 (Mo



I D T I ! 1
1 i L] | ¥ ] i i
s : 1 ; : : : ; ; :
; : H i ; | : !
iy, b g SR, - - bl - - . Ty ar——
i : i H
i = - |
]
I
b 55, |
T " T -3 b T T T . |
i ] 1 i S ] | i i | i
H b L, ] 3 { '
H ! ; t&ﬁ- | ; I | |
H i | SN, | S _L..-.Q;_’ s ..1.;- L.
T bit | |
: g > 4
i i
- £

Communication protocol siructure:

Data formnat of communication protocul:

ASCI mode:
8TX Siart bit': '=>{34AH}
AR COM address=>1-byte including two ASCll codia U5 |
CMD Reference code=>1-4vie including iwo ASCl codes
DATA(n- | Data conlenis = > nword=Z2n-bvie including four ASCII
1) code, no more tharda 0 1 9
------ bit
DATA(C)
LRG Cneckout eode=>1-byie Including two AST!] codes
End 1 stop bitl=>> (0DH) (CR)
End § stop bitD=> (DAH) (1)
11-
RTU modo:
STX Freeze time for transmmision Iime of over 4 bytes at current
fransmission speed
ADR COM address=>-1-bvie
CMI2 Heferoneo codo=>"1-bvic
DATA(n- | Data content—>n-word=2n-dyie. nis no mere than 12
DATA(C)
CRC CRC chockout codo=> 14y
End 1 Freeze iime for transmmision Hime of over 4 bytes 2t curment
fransmission speed

See folowings for an Introduction on data format of CCM protocal.
STH (COH atert)
ASCII moda: *: ‘byta.
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FTU mode: Freezetime for transmmision time of owver 4 bytes Cwhich waries
automatically according to changing of communication speed)

ADR (COM address)

Fange cof legal COM address:  from 1 to 254

The example below shows communication with a servo whose address is 32, 1f
expressed in hex system the adrdress will be 20.

ASCI mode: ADR='2', '0'=>="2'=32H, '0'=30H

RTU mode: ADR=20H

CMD (Command reference) and DATA (Data)

Data format depends on following command codes:

Command code: 02H, when reading M words, maximum value of M is 20

For example, read the first two words from start address 0200H from a servo at
the address of 01H.

ASCIl mode:
Reference information Fesponse information
STX £
0’
ADR -
STX £ ‘1
‘0 ; 0
ADR T cMD -
‘o’ info amount ‘0’
CMD TE (by byte] 4
0’ start info e
Start ) % address. the ‘0t
Imformation = S 5
address 0200H I
|“‘
_ . ‘0’ The second Il
mﬁ:urmatlnn 0 info address ‘B
HUantty: o The comment [~
by “word - of 0201H e
. ‘R ] : ‘K
LREC examine = LRC exarmine T
End 1 (ODHHCR) End | (ODH)(CR)
End 0 (DAID{LEFY End () {OATTNLE)
RTU mode:
Feference information: Fesponse information:
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ADR 0lH
ADR 01H CMD 031
Inf tit
CMD 03H . IB;“‘EIGUTZ"I ity 04H
Start info. 02H( "‘f‘gh AP :
address —me._w o Start info address| D0 High bit of datj
ﬂﬂ}l{atadﬂruss ) _ comment of Bl ]{wa ot aos)
[Info. quantity 00H 02004
by (word) The second info. | | FH{Hghbitof dats)
02H address comment =
Low bit of Cow bit of of 0201 H 40H(Lowbitof daty
CRCexaminal'mn Cil ":Iﬂn:m;on‘ L‘H{‘:’:;r?#ngbw x‘\,“ “eL:-cD:an:'[l:tEDn ]
CRC Caminaton | B3 Sninatin) CRCI# 5o — |D3H(whs )

Reference code: 06H, write in one word.
For instance, wrte 100(0064H) into 01H servo at the address of 0200H.

ASCIl mode:

Reference information: Response information:
STX T STX o
‘0’ i
ADR T ADR tl
l“' W L]
CMD - CMD “,
‘6 ‘6
_ ‘0’ 0’
Start info. Y Info S
address — ; -
0 address 0’
‘0 ‘0"
0’ Info. address | ‘0’
Comment | ‘0’ comment of | ‘0’
of info. o' 0200H Y
14- +_"
5 'l}' } i.qi-
LRC Examine = LRC EXamine =7
End 1 (ODINCR) End | (ODH)NCR)
End 0 (OAHLF) End 0 (OAITNLF)
RTU mode:
Reference information: Response information:
ADR O1H
CMD 0611 Al i
Start info. 02H(Sees. ) Sl = ——
address - Start info 02H(33kees )
DOH( 3 emes ) address o bl
— 00H (23 )
Comment of 00N ) nfo. comment _[00TI(PP =5
infao. M“{:::mm ) H“{fmm-:d-ua )
CRCoamiasn | BIH{R, ) CROGES,.  [SOH(=L_ )
CRCE S nien | 99 H(Corinaton ) CRCEZ — Joon=ss, )

=110 -



Take following steps to calculate value of LRC CASCI mode) and CRCIRETLU
mode) .

LRC calculation in ASCIl mode

In ASCI mode, LRC { Longitudinal Redundancy Check) isused. LRC valueis
calculated according to following way: first make a sum result of the values
from ADR to contents of a finishing stroke, then the result is divided by 256,
later on, take away the part that goes beyond, after that calculate its fill-in
number, final result will be the LRC value.

Following example shows the steps to read a word from 01H servo drive at the
address of 0201,

STX

AR

CMD

Start info. r2
address 0

Info.

quantity
b wiord

LRC examine

End 1 (ODLCR)
End 0 (DAID(LF)

Sum ADR's data from beginning to the last data:
01H+03H+02H+01H+00HD 1H=08H
Take fill-in number of 2 from 08H, therefore LRC is'F, '8.

CRC calculation in RTU mode

CRC{Cyclical Redundancy Check)error detection valueis used in RTL mode.
Take following steps to calculate CRC error detectionvalue.

Step 10 Load in a 16-kit register whose content is FRRFFH, which is called CRC
register.

Step 2: Make OR calculation of the 1% bit (bitD) of reference information and
the low bit (LSE) of 16-bit CRC register, then save the result into CRC register.
Step 3 Check lowest (LSE) of CRC register, if this bit is O, then move the value
to the right for one digit. If this bitis 1, then move the value to the right for one
digit, after that, make OR calculation with A001TH.

Step 40 Go back to Step3, when knows Step 3 has been done eight times,
mowes on to Stepd.

Step 90 Repeat operations from Step 2 to Step 4 for the next bit of reference
information, when knows all bits have been processed in the same way, the
wanted CROC error detection walue is just the current content in the CRC
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register.

Instruction:

After CRC error detection value is calculated, it's required to fill in first the low
bit of CRC in reference information, then fill in the high bit of CRC. Refers to
the example below.

Example:

Read two words from 0101H address of 01H servo drive. Final content of CRC
register is calculated and turns to be 3794H by summing the date from ADR to
last bit, then its reference information is shown below. Please be noticed 94H
should be transmitted before 37H.

ADR !
CMD 03 ]
Start info. 01 H(himeas"
address ——
II:H ] ]‘- !.'l-il:-.li'.r,l
Info. quantity 0011 Figh bt of dats
by ward

liowes AL ol k o b
CRC wsaminaticn 34’ H (eaminaion

CRC srerinasn 37 H(aeaminaton

)
)
)
IDZ I “- ke Bl of data :l
)
)

End1, End0 (Communication complete)

ASCIl mode:

Communication ends with the character \r' [ carriage return] and (0AH) ‘\n’
'new line] .

RTU mode:

The freeze time for communication time required by four bytes at a speed

exceeding current communication speed means communication comes to an

end.

For example:
Use C language to generate CRC value. This function needs two parameters:
unsigned char * data;
unsigned char length;
This function will transmit back CRC value of unsigned integer.
unsigned int crc_chk(unsigned char * data,unsigned char length){
inti};
unsigned int crc_reg=oxFFFF;
While(length- -){
crc_reg "="data++;
for(j=0:j<8;j++){
If(crc_reg & Ox01){
crc_reg=( crc_reg >>1)"0xA001;
lelse{

crc_reg=—crc_reg >>1;
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}
}

return crc_reg;

8.3.2 Communication error handling

Error may occur during communication. Normal error sources are as below:

» When reading and writing parameters, data address is incorrect.

» When reading parameters, data value is higher than this parameter's
maximum value or lower than its minimum value.

» Communication is disturbed, data transmission error or checking code
error.

When above communication error occurs, it does not affect running of servo

drive, meanwhile, the drive will give a feedback of error frame.

The format of error frame is shown in following table.

Data frame of host controller:

start Slave station | command Data address, | checkout
address references,
etc.

Servo drive's feedback of error frame:

start Slave station | Response | Error code checkout
address code

Comments:
Error frame response code = Command +80H;
Error code=00H: communication is good
=01H: servo drive can't identify requested function
=02H: given data address in the request does not exist in servo drive
=03H: given data in the request is not allowed in servo drive (higher
than maximum value or lower than minimum value of the parameter)
=04H: servo drive has started processing the request, but unable to
finish this request.

For example:

Let's suppose the axis number of servo drive is 03H, and we want to write data
06H into Parameter Pn002. Because maximum and minimum value of Pn002
are both zero(0), the data which is to be written in will not be accepted, instead,
servo drive will feedback an error frame with error code 03. The frame is as




below:

Data frame of host controller:

start Slave station | command | Data address, | checkout
address references, etc.
03H 06H 0002H
0006H
Servo drive's feedback error frame:
start Slave station | Response | Error code checkout
address code
03H 86H 03H

Plus, if the slave station address of data frame transmitted by Host
controller is 00H, it means this frame of data is broadcasting data, and

servo drive will not feedback a frame.

8.3.3 Parameters, servo status data communication address

In MODBUS communication mode, all the communication parameters of EDC
servo are shown in the following table:

Address of | Meaning Comments Operatio
communication n
data
0000—~0078H Parameter area Parameters in | Readabl
corresponding e and
parameter table writable
Monitored data
{ consistent with
. Read
0806~0814H data displayed on axil
handheld operator y
or drive panel
0806H Speed feedback Unit: r/min read only
0807H I P Unit: r/min read only
reference value
Percentage of Input ¢
0808H Relatively rated torque read only
torque reference
Percentage of
0809H Internal torque | Relatively rated torque read only

reference
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Pulse number of

080AH Encoder rotation read only
080BH input signal status read only
080CH s?atus of encoder read only
signal
080DH status —of output read only
signal
080EH Pulse given read only
080FH Euwrrent position Unit: 1 reference pulse read only
0810H C.urrent position | Unit: 10000 reference read only
high pulse
0811H error pulse counter read only
low 16 position
error pulse counter
0812H high 16 position read only
0813H Given pulse Unit: 1 reference pulse read only
counter low
0814H Given . pulse | Unit: 10000 reference read only
counter high pulse
0817H Current alarm read only
Alarm information .
07F1~07FAH 10 History Alarms read only
storage area
0900H 10 signal of . . readable
Mo saving in case of
ModBus ower interruption and
Communication P P writable
0901H Drive status read only
0904H R'Imtlme of servo Unit: minute read only
drive
090EH DSF’_ software | Version expressed in read only
version number
Host controller reads
1000H Drive model information from servo | read only
drive
1021H Reset History | 01: Reset readable
Alarm and
writable
1022H Reset current | 01: Reset readable
alarm and




writable
1023H JOG Servo ON 01: enable readable
00: disable and
writable
1024H JOG forward run 01: forward run readable
00:; stop and
writable
1025H JOG reverse run 01: reverse run readable
00: stop and
writable
Notes:

1. parameter area (COM address is from 0000 to 0078H)
Parameters in related parameter table, for example, parameter with O000H as
COM address is expressed as Pn000, parameter with 0065H as COM address
is expressed as Pn101, and read-write of data at O000H is the same as
operating on parameterPn000. If data coming from communication is not within
the parameter range, the data will be abandoned and servo drive will feedback
a message of operation fail. If the parameter is changed successfully, this
parameter will be saved automatically after a power interruption.

2. Monitoring data area (0806~0814H)
The monitoring data does not correspond totally to display of Un000~Un0O13on
handheld operator. For example, the data that communication reads from

address of 0807H is FB16H, then specified speed is -1258 r/min.

Following table shows the meaning of each monitoring data.

(x1 pulse)

Monitore

A ik Comments

0806H | Actual motor speed: r/min

0807H | Input speed reference value: r/min Digit of Internal

0808H Feedback torque percentage % |status o
( Relatively rated torque ) 9876543210

0809H Input  torque  percentage % Uj ;Hj 1y al f.‘
( Relatively rated torque) —- (P

080AH | Encoder angle pulse number

080BH | input signal monitor —

080CH | Encoder signal monitor

080DH | Output signal monitor

080EH | Pulse given speed (when electronic
gear ratiois 1: 1)

080FH | Current motor position is S digit low
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0810H

Current motor position is 5 digit high

( x10000pulse)
0811H | position error 5 digit low (=1 pulse)
0812H | position error 5 digit high (=10000
pulse)
0813H | Position reference 5 digit low (=1
pulse)
0814H | Position reference 5 digit high
( x10000pulse )
Monitoring of I/O signals is shown below:
BOSSUTIN Digit s Contents Relative 10 signal
g No. number
0 Servo ON 1CN-15 (/S-ON)
1 input alarm reset 1CN-6(/ALM_RST)
signal
080BH 2 g eear eror | 1eN-7(/CLR)
counter
3 b position | 4 ~\ 17¢zps)
signal
0 servo alarm 1CN-4 (/ALM)
output positioning
080DH 1 signal cor_nplete ( speed | 1CN-3 (/COIN, etc)
arrives)
5 mechanical brake 1CN-2 (/BRK, etc)
release

2, Alarm memory block (07F1~07FAH)

History Meaning Address
Alarm No.

0 History Alarm 1 (Latest | 07F1H

alarm)

1 History Alarm 2 07F2H
2 History Alarm 3 07F3H
3 History Alarm 4 07F4H
4 History Alarm 5 07FSH
> History Alarm 6 07F6H
6 History Alarm 7 O7F/H
7 History Alarm 8 07F8H
8 History Alarm 9 07FSH
9 History Alarm 10 | O7FAH




{longest time }

2, ModBus communication IO signal (0900H)
Use communication to control input digital 1O signals, the data is not saved
after power is interrupted.

5. System status (0901H)
1-word shows current system status.
The following illustration shows the meaning of each digit.

BITLS BITI--BIT®  BITE L1 i) BITn BITS Bl s Br: B BlTa

[ am [ mes | ssov | warn | oo | acas [ lJ'-l.-wl ||~rw- [ N4 | 0 |

gnal *1* means alarm :|||:|.r F?EE-EN\El aver travel ™1™ P-0T valid
s 1

1" motor speed higher than Seting value

wl [mckor unenala] "1 means wat P-controt® 1° means alann clear signal ALM-RST input
il *1* means postioning finish Speed-c."1"- metor torgue higher than 10% of setting
*1* means mobor speed reach seting speed '

P-Contral®1® means pulse inputhing
nal® 1" means there are power input at M.T terminal of drive Speed-L."1" means speed higher than setting

EDC servo drive's default speed is 10% of rated motor speed.

6. Runtime (0904H)

It means the run time required from servo power on to read this data. It's
expressed in decimal system and the unit is minute. If the read data is 00CDH,
and it's expressed as 205 in decimal system, then it means current system has
run for 3 hours and 25 minutes.

7. DSP Software Version (090EH)

DSP software version of servo drive is expressed in numbers. If the read data
is 00C9H, and it's expressed as 200 in decimal system, then it means the
software version is 2.00.

Notes:

1. After COM address is changed, that is, parameter Pn060 or the dialing
switch on drive panel is changed, servo drive will feedback data using
current COM address until new COM address is updated and becomes
available in around 40ms.

2. After communication speed is changed, that is, parameter Pn061 is
changed, servo drive will feedback data using current communication
speed until new speed is updated and becomes available in around
40ms.

3. After communication protocol is changed, that is, parameter Pn062 is
changed, servo drive will feedback data using current communication
protocol until new protocol is updated and becomes available in around
40ms.
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4. In RTU communication mode, intervals between data frames are longer
than 10ms.

Chapter 9 Technical specification and

features

9.1 Servomotor

9.1.1 Technical specification and features

mEMS series servomotor specification and model description
Rated time: continuous Isolation class: F
Vibration class: V15 Withstand voltage: AC1500 V
Isolation resistor: 5SDCS0V 10MQ (minimum)
Protection method: fully-closed, self cooling IP67 (except for shaft

opening)

Ambient temperature; 0~40°C Ambient humidity: 20% to 80%
(non-condensing)

Excitation: permanent magnet Connection method: direct

Mounting: flange mounted

B EMS type 60 series

Motor model EMS- 02AHO0-Z006 | 04AHOO-Z013
Matched drive model 02PS5-Z2006 04PS-Z013
EDC-
Rated 200
output W 400
Rated N-m 0.637 1 973
torque
Instantaneo 1.911
us Peak N-m 3.819
Torque
Rated Arms 1.265 5 497
current
Rated rom 3000
speed P
Max. speed rpm 3600
2
Rotor inertia | <9 [';'_‘4 *1 0.138 0.261
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Mechanical 152
time ms 108
constant
Electrical 1.95
time ms 273
constant
Mess K.q 099 1.39
s AL OHE - 00e EMS.02AHOO-Z013
4000 000
3000
Speed ~ Speed o
_ (cimin) 000 " izAnin]) 000
: 1000 1000
: 1
= 1 1 3
'_: Torgue (N =m)
m EMS type 80 series
Motor model EMH- | 05AHLL-A016 | 08AHLL-AD24
Matched drive 05PS-A016
model EDC- 08P S-AD24
Rated W 00 250
output
Rated o 1.59 539
torgue
Instantanec 4 TR
us Feal [+ 716
Torgue
Fated o 214 471
current
Fated G 2000
Speed P
hla. - AB00
speed P
Rotor Ko m<1 0.843
inertia o4 .08
Mechanic 0266
al time ms 0,280
constant
Electrical ms 2 06 230
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time

constant
Mess K 24 2.9
. EMS-02AHO O-A024

m 4000
£

- speed L,

= L speed

. {rinin) 200

- 1 i

C

r

1 2 3 4 5
Torgque (M - m)d

2 4 1] a 10
Torgue (H =m)

B EMS type 90 series

Motor model EMS- | 08AHLLU-CO24
Matched drive 08PS-CD24
model EDC-

Fated W 750
output
Rated 2.40
M-m
torgue
Instantanedy 71
us Peak -m
Torgue
Rated 4.00
Arms
current
Fated rom 3000
speed
Mlan. 2600
Speed R
Rotor | Kgm®x1 26
inertia o
Mechanic 0.12
al time ms

constant

Electrical 1.79

time ms

constant

Mess K 3.0
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EMS-02AHLIL-C024

speed
{pfmbny 200

torgque (% s md

9.1.2 Servomotor mounting dimension

)
L | —

[ 1

LE LF
LM LT
LE LL Le
= T |E
A
Motor model LA (LB LS| LE|LE]| L LZ = [LE | LL LT [A| B
W

EMS-028Hos- 700 | 7O (50160 2 | 7 | 56|45 1 |30 96 | 40 | 2| 5
§ O |00 3|7 (81 |ed45 4 30121140 | 3] 5
EMS-04AHoD 01 Qo | FOl80 | 3 |13 (8|S 2T 35129141 | 4] 6
3 o | FOl80 | 3 113101 ds5] 4 |35 147141 1416
EMS-05AHoo-ADT [ 100 (80 |90 | 3 | 9 | 6 | $E0 | 1 |35 | 138 | 41
& g7 9
EMS-058AHoo ADZ Uiy
| 4
EMS-08AHOD CO2 D1
4 3]

9.1.3 Servomotor connection diagram

Cable specification

-122.




Motor model Drive model Encoder cable | Power cable
EMS-02AHOo-7006 | EDC-04PS-Z00 | CMP-ZB26-0o | CDM-ZB18-oo
EMS-4AHOO-Z013 EDC—DfPS—ZD’I CMP-ZB26-00 | CDM-ZB18-oo
3

EMS-05AHo=-A016 | EDC-05PS-A01 | CMP-ZB26-0o0 | CDM-ZB18-oo

EMS-08AHO-AD24 EDC—DSBPS—ADZ CMP-ZB26-0o | CDM-ZB18-oo
4

EMS-08AHOD-C024 | EDC-08PS-C02 | CMP-5B26-00 | CDM-5B18-0o
4

EDC servo drive series and EMJ servo motor series Connection:

Gt S s A

L T

Motor Connector Specification

RS RRIEL A

Encoder Connector Specification

2 321
4 o #EkPlug: 172167-1(AMP) 6 54 © ¥&3kPlug: 172169-1(AMP)
o 4t Pin; 170360-1(AMP) 9 87 o 4 Pin: 170359-3(AMP)
#= S B
PinMo.  Signal  Color 1] Bk i
U 4 Red Incremental Encoder
. Vi Rile 42 @5 Be
3 W & White Pin Mo. Signal Color
4 FG £/% Green/Yellow 1 A4 15 Blue
2 B+ # Green
T PR 3 C+ # Yelio
iR E LB g e
Brake Connector Specifications 4 A= B/ Blue/Black
1 - = i ;
o © EkPlug: 172185-1(AMP) : : ?ﬁ bl
6 G- Yellow/Black
= o & Pin: 170360-1(AMP) St
7 PGSV 41 Red
S S B B PGOV = Black
PinMo,  Signal Color
9 FG ik Shield
1 B1 B Blus
2 B2 B White
9.2 Servo drive
9.2.1 Technical specification and model
Servo drive model EDC- 01P 02P 05P 08P
Applicable servomotor model EMx- 01A 02A 05A 08A
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Power supply

Single phase AC220V *}2 %,50/60Hz

Control mode

SVPWM

Feedback Incremental encoder (2500P/R)
Operating/ storage 0~55C/-20~85C
Basic | Worki | temperature
data | ng Operating/ storage Below 90%RH (non-condensing)
Condi | humidity
tion | Shock/vibration 4.9m/s*/19.6 m/s”
resistance
Structure Base mounted
Mass ( approximately) 2kg
Speed control range 1:5000
Load Regulation 0~100%: 0.01% below (at rated speed)
fop:t?; r::j:filn Voltage regulation | Rated voltage +10%: 0%(at rated speed)
mode n Temperature 0~40°C: 0.1% below(at rated speed)
regulation
Frequency Characteristics 250Hz (when J_ = Jy)
Type SIGN+PULSE train, sin. Pulse phase A
Positio | Pulse a_nd phgs_e B. CCW+CW pulse train
n referen Pulse Buffer Line driving (+5V level), open collector
(+5V. +12V. +24V level
control | ce -
mode Pulse Frequency Max. S00Kpps (difference) / 200 Kpps
{ collector)
Control signals CLEAR
Pulse output signal F'r.la.se A, phase B and phase C: line
driving output
. Servo ON, Alarm Reset, error counter
11O Sequence control input . .
signals clear signal, zero r:fl‘fam_p signal.
Servo Alarm, positioning complete(speed
Sequence control output coincidence), brake release, limiting
torque
Built-in | Dynamic braking Built-in
functio Power module error,overload,
n Protection overspeed, voltage error, pqsitinn error
counter overflow, encoder disconnected,
parameter damaged, etc.
With RS232 interface for communication
with host controller's special software,
Parameter setting, Run operation and
COM function status display can be done in Windows

mode. Same functions are enabled using
panel operator. Compatible with Modbus
communication protocol.




CanOpen COM

LED display

Charge indicator, Power&ALM indicator,
five 7 segment tube (on panel operator)

9.2.2 Servo drive mounting dimension

With cooling fan

| — - E A= —

9,

ENLTEEEEEERERE:

|

\

E\‘_I:I'—l:l_.);‘_.

Appendix A

Parameter list

Para. Name and Meaning Unit Setting Fat:t_ory Remar
No. range setting ks
Enable/Disable Servo On input
Pn000 | signal (/S-ON) —_ 0~1 0 @®
[0] Enable Servo ON input




Para. Name and Meaning Unit Setting Falt:t_atnrryr Remar
No. range setting ks

signal (/S-ON)

[1] Enable internal serve ON

(/5-0ON)

Enable/Disable input signal

prohibited (PN-OT)

When 1CN-2 is set as PN-OT

signal, limiting direction and

enabling are selected according

to this parameter. —
PROOT | iodisable  input  signal | 0~2 0 w

prohibited

[1]lenable forward run input

signal prohibited

[2]enable reverse run input

signal prohibited
Pn002 | Reserved — 0 0

Select operation upon

momentary power interruption

[0] Servo alarm output is not —
PnO03 | 4vailable (ALM) - -1 0 W

[1] Servo alarm output is

available (ALM)

Stopping method for servomotor

after Servo OFF or alarm

occurrence

[0] Stop the motor by applying

DB

(dynamic brake)
Pn004 | [1] Stop the motor by coasting — 0~3 0 @

[2] Stop the motor by applying

DB

(dynamic brake), then the motor

coasts to a stop

[3] Stop the motor by coasting

without using DB

Clear error pulse signal is turn

ON or not after Servo OFF —
Pn005 [0] Turned on — 0~1 0 ey

[1] turned off

Select rotation direction
Pn006 [0] side view from load of . 0~1 0 D

servomotor , CCW means
forward run
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Para. Name and Meaning Unit Setting Falt:t_atnrryr Remar
No. range setting ks
[1] side view fromload of
servomotor, CW means forward
run
Speed control mode selection
Pn007 | [0] ADRC control — 0~1 0
[1] Pl control
Reference pulse form
[0] SIGN + PULSE
Pn008 | [1] CW+CCW — 0~2 0 @®
[2] Phase A + Phase B (x4),
positive logic
Reference pulse form
[0] does not invert PULSE
reference, does not invert
SIGN reference
[1] does not invert PULSE
PRO0Y reference, inverts SIGN . 0~3 0 @
reference
[2] inverts PULSE reference,
does not invert SIGN
reference
[3] inverts PULSE reference,
inverts SIGN reference
Pn010 | PG pulse dividing ratio P/R 1~2500 2500 0,
Pn011 | Dividing output phase selection — 0~1 0 @
Speed feedforward selection
Pn012 | [0] disable — 0~1 0
[1] enable
Pn013 | Speed loop gain Hz 1~3000 80 @)
Pn014 Speed loop integral time ms 1~2000 180 ®
constant
Pn015 | Position loop gain 1/s 1~1000 40
Pn016 | Speed error rimin 0~300 0
Pn017 | Position feedforward % 0~100 0
Pn018 | Torque reference filter % 0~5000 0
Pn019 | Soft start acceleration time ms 0~10000 100
Pn020 | Soft start decceleration time ms 0~10000 100
Pn021 S-shaped. a-:.:celerati-:}n and ms 0~1000 0
decceleration time
PRO22 Electronic gear ratio . 1~30767 1
(numerator)
Pn023 | Electronic gear ratio — 1~32767 1




Para. Name and Meaning Unit Setting Fad?” Remar
No. range setting ks
(denominator)
Pn024 | 1% position reference filter ms 0~1000 0
Pn025 | Feedback filter ms 0~1000 0
Pn026 | Forward torque limit % 0~300 250 @
Pn027 | Reverse torque limit % 0~300 250 2)
Pn028 Positioning complete detection % 0~500 “
filter
Pn029 | Speed coincidence error r/min 0~100 10
Pn030 | In position error Refs:tnce 0~500 10
256
Pn031 | Error counter overflow range reference 1~32767 1024
unit
Pn032 JOG speed r/min 0~3000 500
Pn033 | reserved —_ 0 0
Pn034 | reserved —_ 0 0
Pn035 | reserved — 0 0
Pn036 | reserved —_ 0 0
Pn037 | reserved — 0 0
Automatic gain adjustment:
[0] without automatic gain
Pn038 | adjustment — 0~1 0
[1]after inertia detection, gain is
adjusted automatically
P/P| Switching Terms
[0] setting torque
Pno3g | 1] emorpulse — 0~4 0
[2] acceleration
[3] motor speed
[4] disable mode switch function
Pn040 | P/PI switching threshold — 0~5000 200
Control mode selection
[0] Position control (pulse train
reference)
Pn041 | [1] position contact control — 0~2 0 @
(internal position reference)
[2]Speed control (contact
reference)
Pn042 | Reserved —_ 0 0
Pn043 | Waiting time for Servo ON ms 20~2000 200
Pn044 | Basic waiting procedure ms 0~5000 10
Pn045 | Waiting speed for brake signal rimin 10~500 100
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Para. Name and Meaning Unit Setting Falt:t_atnrryr Remar
No. range setting ks
Pn046 | Waiting time for brake signal ms 10~1000 500
Position error pulse overflow
alarm output
Pn047 (0] disable — 0~1 0
[1] enable
PRO48 Run speed of programmed rimin -6000~600 500
speed 0
Pn049 | 1CN-Zoutput signal selection — 0~3 0
Pn030 | 1CN-3output signal selection — 0~3 1
Pn051 | 1CN two input signal selection — 0~3 0
Pn052 | Reserved — 0~32 0
Pn033 | Input 1Osignal filter time ms 0~10000 100
Pn0S4 | Inverts input signal — 0~15 0
Pn055 | Inverts output signal — 0~7 0
Pn056 | 2" electronic gear numerator — 1~32767 1
Pn057 | Dynamic electronic gear enable — 0~1 0 0y
Pn058 | reserved — 0 0
Pn059 RS232 COM input IO contact . 0~15 “
control
Pn060 | RS232 COM address — 1~254 1
RS232 COM baudrate
0: 4800bit/s .
Pn0&1 1. 9600bit/s bit/s 0~2 1
2: 19200bit/s
RS232 COM protocol
0: 7. N, 2(Modbus, ASCID
1: 7, E. 1 (Modbus, ASCII)
2:7, 0, 1{Modbus,ASCII)
3: 8. N, 2 (Modbus ASCID
Pno62 4. 8, E, 1 (Modbus ASCID o 08 >
5: 8, 0, 1 (Modbus,ASCII)
6: 8, N. 2 (Modbus,RTU)
7: 8, E, 1 (Modbus,RTU)
8: 8, 0, 1 (Modbus,RTU)
Pn063 | CAN COM address — 1~127 1
CAN COM baudrate
0: 50K
1: 100K
Pn064 2: 125K Kbit/s 0~5 2
3: 250K
4: 500K

5. 1M
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Para.
No.

Name and Meaning

Unit

Setting
range

Factory
setting

Remar
ks

Pn065

CAN COM selection
[Oldisable
[1]enable

0

Pn066

Reserved

PnO67

Reserved

Pn068

Select cycle run
[O]multi-point cycle run
[1]multi-point single run

Pn069

Enable/disable P-CON signal
as step chang signal

[0] Enable delay step change
[1] use P-CON signal as step
changing signal

Pn070

Programming method
[O]incremental
[1]absolute

PnO71

Origin searching method

ZlY| X

Z=0: turn off origin search

function

Z=1: Power on, after the 1%

S-ON, stat origin search

function automatically.

Z=2: start origin search function

automatically everytime after

S-ON.

Y=0: Search Pulse C after origin

search is done

Y=1: don't search Pulse C after

oigin search is done

X=0: forward run origin search
ZPS as origin

X=1: reverse run origin search
ZPS as origin

0~211

Pn0O72

Start point of program

Pn0O73

End point of program

PnO74

Speed 1 when searching
reference point ( hit STROKE
ftravel distance switch)

r/min

0~3000

PnO75

Speed 3 when searching
reference point ¢ away from
STRKE/travel distance switch)

rfmin

0~300
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Para. Name and Meaning Unit Setting Falt:t_atnrryr Remar
No. range setting ks
PnO76 | reserved — 0~300 0
Cycle number of origin search 10°
Pno77 | =Y g 9999 0
offset reference
pulse
PRO78 Pulse number of origin search 1 pulse 9999 0
offset
Pn079 | Reserved — 0 0
_ . 10°*
moving distance 0 -32767~32
Pn080 . 1
revolutions reference 767
pulse
Pn081 | moving distance 0 Ireference | -9999~999 0
pulse 9
4 - i~
Pn082 | moving distance 1 revolution 10" referenc 32??661 32 2
e pulse
Pn083 | moving distance 1 low 1 reference | -9999~999 0
pulse 9
_ . 10°*
moving distance 2 -32767~32
Pn084 . 3
revolutions reference 767
pulse
Pn085 | moving distance 2 low 1 reference | -9999~999 0
pulse 9
_ . 10°*
moving distance 3 -32767~32
Pno086 . 4
revolutions reference 767
pulse
Pn087 | moving distance 3 low 1 reference | -9999~999 0
pulse 9
10’ 32767~32
Pn088 | moving distance 4 revolutions 5
reference 767
pulse
Pn089 | moving distance 4 low 1 reference | -9999~999 0
pulse 9
-1 Bl
Pn090 | moving distance 5 revolutions 10" referenc _32??'6;; 32 6
e pulse
Pn091 | moving distance 5 low 1 reference | -9999~999 0
pulse 9
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Para. Name and Meaning Unit Setting Falt:t_atnrryr Remar
No. range setting ks
Pn092 | moving distance & revolutions 10" referenc _32166?;32 7
e pulse
Pn093 | moving distance 6 low 1 reference | -9999~999 0
pulse 9
Pn094 | moving distance 7 revolutions 10" referenc '32166?32 8
e pulse
Pn095 | moving distance 7 low ireference | -9999~999 0
pulse 9
Pn096 | moving distance Ospeed r/min 0~3000 500
Pn097 | moving distance 1speed rimin 0~3000 500
Pn098 | moving distance 2speed r/min 0~3000 500
Pn099 | moving distance 3speed r/min 0~3000 500
Pn100 | moving distance 4speed rimin 0~3000 500
Pn101 | moving distance Sspeed r/min 0~3000 500
Pn102 | moving distance 6speed r/min 0~3000 500
Pn103 | moving distance 7speed rimin 0~3000 500
moving distance O first(1st)
Pn104 | acceleration/deceleration time ms 0~32767 0
constant
moving distance 1 first(1st)
Pn105 | acceleration/deceleration time ms 0~32767 0
constant
moving distance 2 first(1st)
Pn106 | acceleration/deceleration time ms 0~32767 0
constant
moving distance 3 first(1st)
Pn107 | acceleration/deceleration time ms 0~32767 0
constant
moving distance 4 first(1st)
Pn108 | acceleration/deceleration time ms 0~32767 0
constant
moving distance 5 first(1st)
Pn109 | acceleration/deceleration time ms 0~32767 0
constant
moving distance 6 first(1st)
Pn110 | acceleration/deceleration time ms 0~32767 0
constant
moving distance 7 first(1st)
Pn111 | acceleration/deceleration time ms 0~32767 0

constant
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i Name and Meaning Unit Seding Fact? | Retnar
No. range setting
Pn112 | moving distance Ostop time 50ms 0~32767 10
Pn113 | moving distance 1stop time o0ms 0~32767 10
Pn114 | moving distance 2stop time 50ms 0~32767 10
Pn115 | moving distance 3stop time 50ms 0~32767 10
Pn116 | moving distance 4stop time S0ms 0~32767 10
Pn117 | moving distance Sstop time 50ms 0~32767 10
Pn118 | moving distance Bstop time S50ms 0~32767 10
Pn119 | moving distance 7stop time 50ms 0~32767 10
Pn120 Current _ feed forward . 0~4096 0
compensation
& Note:

again. This makes the new setting valid.

Appendix B

Alarm list

(1) After changing the setting, always turn the power OFF, then Power ON

(@) The parameter may vary for motors of different models.

A0 . Parameter breakdown

A 02 . Current detection enmor

A 03 . Overspoad

A Dds ~ Owverload

A 05 ' . ' Position emor counter overfiows
A D6 h Puasition emor pulse overflows
A 09 . Pulsa loss of Encoder C

A 10 A Encoder disconnecied

AN I x; I Encoder UNVW code violation
A 12 . Power module error

A 13s . overheal

A 14 | » | Voltage error

A 15+ ¥ Frequency ermor of inpul pulse
A 16 5 Paramater afror

AT . VO data amor
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Checksum nesults of parameters arg abnonmmal

| Rotation speed of the motot has
(axceeded 1.1 tmes of maximum speed

of seconds unde’ 3 Eegue lerpely Snoedng ralngs

Position efmor pulse has exceeded the value
sol in parnmater Pn-031

PC is dsconnecied or have interference

Encoder UVW code violation
Powar module faslure

Overvoltage or undorvollage of masn carcuil

Parametir sarvod in external storage has emors

Inbernal delection circuill probilem

Tha =Obty mid munreng 1or Aevernl pacores IO srverl lene

inilerrial polbon e Counter han esleeced (he value

At loast ona of PA, PB, PC, PU, PV or PW is
disconnected

Power module overheat

Puing treguency Foul 8 B0 g hun Baleeded e Blosanoe

VO data orror, such as ALM, BRK, COIN
Reday, LED lamps, afc. emors




A power interruption

A. 21+ > | Power loss error exceeding one cycle occurred
in AC power supply
A. 25 > | Watchdog reset System reset by watchdog
A. 99 (0 | Not an error Mormal operation status
(J: Photo-coupler is ON{ON})
>: Photo-coupler is OFF (OFF)
*: Alarm can be deleted.
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