The right choice for the ultimate yield!

LS ELECTRIC strives to maximize your profits in gratitude for choosing us as your partner.

Z-pulse Encoder Option Module

SV Series User’s Manual
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& Safety Instructions

+ Use this board after read Safety Instruction of this manual carefully
before using and follow the instructions exactly.

+ Please hand this user manual to end user and trouble shooting manager

« After read this manual, keep it at handy for future reference,
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Safety Precaution

Safety Precaution

First thank you for using our iS7 Z-Pulse (Position Control) Option
Board!

Please follow the following safety attentions since they are
intended to prevent any possible accident and danger so that you
can use this product safely and correctly.

Safety attentions may classify into ‘Warning’ and ‘Caution’ and their
meaning is as following:

Symbol Meaning

E WARNING Thi_s syrpl?ol indicates the possibility of death or
serious injury.
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This symbol indicates the possibility of injury or

A CAUTION damage to property.

The meaning of each symbol in this manual and on your equipment
is as follows.

Symbol Meaning

This is the safety alert symbol.
& Read and follow instructions carefully to avoid
dangerous situation.

This symbol alerts the user to the presence of
& “dangerous voltage” inside the product that might
cause harm or electric shock.

After reading this manual, keep it in the place that the user always
can contact. This manual should be given to the person who
actually uses the products and is responsible for their maintenance.

* Do not remove the cover while power is applied or the unit is in
operation.
Otherwise, electric shock could occur.




Safety Precaution

Do not run the inverter with the front cover removed.

Otherwise, you may get an electric shock due to high voltage terminals or
charged capacitor exposure.

Do not remove the cover except for periodic inspections or wiring,
even if the input power is not applied.

Otherwise, you may access the charged circuits and get an electric shock.
Wiring and periodic inspections should be performed at least 10
minutes after disconnecting the input power and after checking the
DC link voltage is discharged with a meter (below DC 30V).
Otherwise, you may get an electric shock.

Operate the switches with dry hands.

Otherwise, you may get an electric shock.

Do not use the cable when its insulating tube is damaged.

Otherwise, you may get an electric shock.

Do not subject the cables to scratches, excessive stress, heavy
loads or pinching.

Otherwise, you may get an electric shock.

/\ CAUTION
Be cautious when handling CMOS elements on the option board.
It may cause a failure due to static electricity.
When changing and ting icati signal lines,
proceed the work while the inverter is turned off.
It may cause a communication error or failure.

Make sure to connect the inverter body to the option board
connector accurately coincided each other.

It may cause a communication error or failure.
Make sure to check the parameter unit when setting parameters.
It may cause a communication error.
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1 Installation Condition

1. Installation Condition

Item Standard
Service Temperature -10TC ~50C

Storage Temperature | -20TC ~ 65T
Relative humidity 90% RH or below

Ambient Humidity (Condensational phenomenon is not allowed)
Vibration 1,000mor below, 5.9m/sec2 (0.6G) or below
Surrounding Any corrosive gas, flammable gas, oil mist or
Environment dust is not allowed inside.
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2 Product Standard

2. Product Standard
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Encoder
Selection Switch

Item Standard

Name Encoder option card dedicated to iS7 position control

Main Function | Sensored vector control and Position control

= 5V QOutput : Maximum rated 1Watt
= 12V Output : Maximum rated 0.84Watt
= 15V Output : Maximum rated 1.05Watt

Power
Standard

Encoder = Maximum 200kHz Input
Input Signal | = Open Collector type encoder (A, B, Z)

2-1 | LSE.Lectric




2 Product Standard

Item Standard
= Line Drive type encoder (A/A+, A-, B/B+, B-, Z/Z+, Z-)

Return Pulse | = Maximum 200kHz output
Output = Open Collector output (RT_A, RT_B, RT_Z)

—» 5V Line Drive Encader

How to select
encoder and
set switch

12y~ 15V
—» Open Collector /
Complernsntal Encoder

—® 12V Ling Drive Encoder

L0800

" b

Table 1 Hardware standard

Item Name ‘ Description

A/A+ Encoder A pulse input
Encoder Phase -
Alnput A Encoder A- pulse input

(Applicable only to Line Drive type encoder)

B/B+ Encoder B pulse input
Encoder Phase -
B input B- Encoder B- pulse input

(Applicable only to Line Drive-type encoder)

2/z+ Encoder Z pulse Input

Encoder Phase
Z Input pa Encoder Z- pulse Input

(Applicable only to Line Drive type encoder)
Encoder A pulse return pulse output

RT_A
- (Open Collector)
Return Pulse RT B Encoder B pulse return pulse output
Output - (Open Collector)
RT Z Encoder Z pulse return pulse output

(Open Collector)
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2 Product Standard

Item Name Description
5V 5V voltage output
12v 12V voltage output
Power Output
15V 15V voltage output
GND Power Ground
Shielded Line SHIELD | Common shielded line

Table 2 iS7 encoder option terminal block composition

Item

Position
Control

(Notet)

Performance Standard

Difference from the target position shall be within +5 degree

Table 3 Performance Standard

1)  Basic position control operating mode (PC1-12 Pos Mode : 0 Single Pos) is
applicable. In addition, only virtual master is applicable in the proportional
synchronization position control operating mode (PC1-12 Pos Mode : 1 Multi Sync
Pos) and Speed sync position control operating mode (PC1-12 Pos Mode : 2 Multi

Sync Spd).
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3 Installation and Wiring

Installation and Wiring

H Step 1. Mounting encoder option

Remove the cover and mount an encoder option card (slot 3)
dedicated to iS7 position control. Sensored vector operating (DRV-
09 Control Mode: Vector) and Position control (APP-01 App Mode :
Position) can be performed at the same time with the mounted
encoder option.

2. Mount an encoder card to
slot 3 dedicated to iS7
position control.

1. Remove the
cover.

Figure 3-1 Mounting encoder option didecated to iS7 position control



3 Installation and Wiring

H Step 2. Encoder wiring and embedded 485
communication line wiring

Wire the motor’s encoder signal lines to the encoder option card
mounted to slot 3 respectively as seen in the figure below. In the
figure below, arbitrarily four inverters are assumed to be wired.
Inverter #1 is connected to 5V Line Drive encoder and Inverter #2
through #4 are connected to Open Collector 15 V encoders
respectively.

5V Line Drive 15V Open 15V Open

Callector Encoder
A o |t VAR

15V Open
Collector Encoder
[l 1Y

! Q7
|
|
|
|
1

1
'
|
|
i
\
I

COMP.OC 12V,
15V Selection
(Open Collector

15V)

= COMP.OC 12V,

15V Selection

(Open Collector
15V)

LD 5V
Selection
(Line Drive 5V)

COMP.OC 12V,
15V Selection
(Open Collector
15V)

[ iE‘
Inverter #3 |

Inverter #2 Inverter #4

Terminal switch
On of Int 485
communication

Terminal switch
Off of Int 485
communication

Terminal switch
On of Int 485
communication
Terminal switch
Off of Int 485
communication

“.{__ (Note 1)PCI-12 POS Mode: Wire the embedded 485
"> Communication fine only in Multi Sync SPD (Speed
Sync Position Control Operating Mode)

Basic I/0’s embedded 485 signal S+/S- in the lower part of the figure is
used as protocol Sending/Receiving data line dedicated to PC1-12 POS
Mode: Multi Sync SPD (Speed sync position control operating mode)
(See Appendix B. Speed Sync Position Control Operating)
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4 Preparing Position Control Operating

|
4. Preparing Position Control Operating

The following describes how to set the inverter and tune the motor
before Position control operating.

H Step 1. Check the motor rotation direction
1. Set DRV-01 Cmd Frequency in low speed(10Hz or below) and set
DRV-06 Cmd Source to keypad.

2. Set DRV-09 Control Mode to V/F and lower forward command with
keypad. Then, check whether (+) value (about 9.xx [Hz]) is read when
APO-08 Enc Monitor is monitored.

3. If — value is monitored, change the setting of APO-05 Enc Pulse Sel to
—(A+B)
H Step 2. Set encoder options

1. Set APO-01 Enc Opt Mode to feedback.

2. Input the pulse reference (E.g. 1024, etc) of the encoder mounted to
the motor to APO-06 Enc Pulse Num.

3. Set DRV-09 Control Mode to Vector (Sensored vector operating
mode).

H Step 3. Estimate motor parameter (= Motor Auto
tuning)

1. Read the motor’s name plate and input BAS-11 Pole Number (Motor
Pole), BAS-12 Rated Slip (Motor rated slip RPM), BAS-13 Rated Curr
(Motor rated current), BAS-15 Rated Volt (Motor rated voltage), BAS-
16 Efficiency (Motor efficiency: No need to input if there is not any
name plate) and BAS-19 AC Input Volt (Inverter input voltage).

2. Itis possible to select All (rotating tuning) or All StdStl (static tuning)
from BAS-20 Auto Tuning.

/\ CAUTION

= If All (rotating tuning) is selected from BAS-20 Auto Tuning, auto
tuning will be carried out while the motor is rotating.




4 Preparing Position Control Operating

/N CAUTION

= If All StdStl (static tuning) is selected from BAS-20 Auto Tuning, auto

tuning will be carried out while the motor is rotating while the motor
is stopped. It is used when the motor cannot rotate because its brake
is closed or due to any safety matter. The accuracy of its tuning is
less satisfied than that of rotating tuning.

H Step 4. Set the external brake control function

1.

Applicable contact output can be used for controlling the external
brake if BR Control is set from OUT-31through 32(Relay1, 2).
Functions related to control the external brake are set from ADV-
41(BR RlIs Curr) through ADV-47(BR Eng Fr).

H Step 5. Check encoder pulse direction

1.

N

Make sure to check the encoder pulse direction before carrying out
the Position control operating. That is, for the Position control
operating, the encoder pulse shall increase when commanding
forward operating. On the contrary, the encoder pulse shall decrease
when commanding reverse operating.

. To check it, perform forward(FWD) low-speed operating(10Hz or

below) with keypad. At this time, check whether APO-16 Cur Pulse-L
increases. If APO-16 Cur Pulse-L decreases, set PC1-13(POS Enc
Dir) to “1 : Reverse” .

H Step 6. Change application mode

1.

Set APP-01 App Mode as Position. Also appropriately set relevant
parameters described in Chapter 3, Appendix A and B.

H Step 7. Set position control operating command
method

1.

N

w

Set “563: POS Run”(position operating command) from IN-65~72(Px
define) or COM-70~85(Virtual DI x)(Double setting is not available).

. Set PC1-1(POS Drv Src) to “0: Terminal” when commanding position

operating command by using the multi function input IN-65~72(Px
define).

. Set PC1-1(POS Drv Src) to“1: Fieldbus” when commanding position

operating command by using the virtual multi function input COM-
70~85(Virtual DI x).




5 Single Position Control Operating

Single Position Control Operating

Depending on the current position [mm] and target position
command [mm], the inverter outputs proper frequency so that its
load reaches the target position.

Function

Group | No. Display Setting Value | Setting Range = Unit
APP 01 | App Mode 6 : Position 0~6 -
APO v 15 | Cur Pulse-H Read only - pulse
APO 16 | Cur Pulse-L Read only - pulse
PC1 | 01 |POSDwSrc | 0:Terminal (1) l:{;;":s' -
PC1 . 02 | Tar Position Read only - mm
PC1 03 | Cur Position Read only - mm
PC1 . 05 | Pre Position 0 0~65535 mm
PC1 10 | Track Err Read only - pulse
PC1 v 12 | POS Mode 0: Single POS | 0~2 -
PC1 | 13 POSEncDir | 0:Forward 0 : Forward -

1: Reverse

PC1 14 | POSAccTime |0.0 0.0~10.0 sec
PC1 . 15 | POS Dec Time | 0.0 0.0~10.0 sec
PC1 18 | POS P Gain 50.0 0.00~1000.0 %
PC1 . 19 | POS | Gain 0.0 0.0~100.0 sec
PC1 20 | POS I Limit 5.0 0.0~300.0 %
PC1 v 22 | POS FF Gain 100.0 0.0~3000.0 %
Pt | 23 | EOSPIOU g0 0.0~1000.0 %
PC1 | 24 |POSPIType |0 (1) ; E'r’;ep‘l tonal -

PCt | 25 | FOSPrORPL 440 0.0~1000.0 %
PC1 27 | Fast Stop Time | 5.0 0.1~100.0 sec
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5 Single Position Control Operating

Function q q .
Group | No. Display Setting Value | Setting Range | Unit
PC1 | 28 |SWLmtHEn | 0:No 0:No -
1: Yes
PC1 29 | SWLmtHLev |60000 PC1-31~65535 -
PC1 | 30 |SWLMtLEn |0:No 0:No -
1: Yes
PC1 31 | SWLmtL Lev 5000 0~PC1-29 -
0: None
PC1 32 | POS Err Ctrl 0: None 1: Freerun -
2:Dec
0 : No Errorr
1:HWLmtH
. 2:HWLmtL
PC1 33 | POS Err Disp Read only 3.SWLmtH -
4:SW LmtL
5 : Max Track Err
PC1 35 | Max Track Err 30000 0~65535 pulse
PC1 41 | Target Bound 100 0~65535 mm
PC1 42 | UU Num 1 1~65535 -
PC1 43 | UU Denom 1 1~65535 -
0 : Rev+Index
1: Rev+No
PC1 45 | Preset Type 0:Rev+index | Index -
2 : Fwd+Index
3 : Fwd+Nolndex
PC1 46 | Preset RPM 100 -1800~1800 RPM
PC1 47 | PresetRamp T | 1.0 0.0~100.0 sec
PC1 99 | POS S/W Ver - X.XX -
53: POS Run
IN & Px Define - -
~72 54 : POS Preset
70~ 55 : POS Fast Stop
COM 85 Virtual DI x 56 : POS HW Lmt - -
H
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5 Single Position Control Operating

Function q A .
Group | No. Display Setting Value ‘ Setting Range | Unit

57 : POS HW Lmt
L

58 : POS Pattern-L
59 : POS Pattern-M v
60 : POS Pattern-H
61: POS Pattern-X

62 : POS Preset
Run

63 : POS Disable

&
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5 Single Position Control Operating

5.1 Block Diagram

Single position control operating mode consists of four function
blocks (Speed profile block, Position Pl Controller, Encoder
Feedback Pulse Processing Block, Accelerating & Decelerating/
Fast Stop/Trip Processing Block).

[=rn -
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AT Speed]
TR [ 5 Current nduction
Controller Hator
4 i
Seg PoSHen
e " Reference

Puise
Operating mode for positioning
control with proportional Sync

Operating mode for positioning

canirol with velocty Sync Encoder Faedback Puke

Operaling command o
aosifioning corirol

Figure 5-1 Block Diagram of Single position control operating

5-4 | LS




5 Single Position Control Operating

For Speed profile block, use information on the current position,
target position, Accelerating & Decelerating time and maximum
frequency and create a trapezoid-type Speed profile.

For Position Pl controller block, Pl control the position reference
pulse and Position feedback pulse to create the inverter’s proper
frequency command.

For Accelerating & Decelerating/Fast Stop/Trip Processing Block, it
is in charge of exemption processing among Position control
operating.

For Encoder feedback pulse processing block, it appropriately
processes or monitors the feedback pulse.

IN-65~72 Px Define, COM-70~85 Virtual DI x: 53 POS Run
PC1-01 POS Drv Src

Determine position control operating command-53 POS Run’s
command source.

If PC1-01 POS Drv Src is 0 Terminal, Position control is operated
by 53 POS Run multi function input that has been set in IN-65~72
Px Define.

If PC1-01 POS Drv Src is 0 Fieldbus, Position Control is operated
by 53 POS Run Virtual multi function input that has been set in
COM-70~85 Virtual DI x.

PC1-12 POS Mode
Set Position control operating mode. In case of Single position
control operating mode, Select 0 Single POS.



5 Single Position Control Operating

5.2 Speed Profile Block

Using the Current position[mm], Target position[mm], Accelerating
time, Decelerating time, Maximum Speed, create a Speed Profile
(trapezoid speed pattern of “Accelerating - steady-state operating
-> Decelerating”) needed to reach the target position from the
current position.

Speed Profile Block

SpedPre
Agortan

Position PI
Gontroller

Position
Reference

1 o Tevency TR b Spc
2 o 1o TR o)
2 200 tre TRy DzeTie "

Processing
Block for
coder

Feedback Pulse

i o
Creio

Figure 5-2 Speed profile block

PC1-01 TRJ Index

PC2-02~80 TRJ Tar Pos-x, TRJ Max Spd-x, TRJ Acc Time-x,
TRJ Dec Time-x
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5 Single Position Control Operating

IN65~72 Px Define, COM70~85 Virtual DI x: POS Pattern-

L/M/HIX

To activate Speed profile algorithm, information on the current
position(PC1-03 Cur Position), target position(PC1-02 Tar Position),
accelerating time(PC2 TRJ Acc Time-x), decelerating time(PC2
TRJ Dec Time-x) and maximum Speed(PC2 TRJ Max Spd-x) are

needed.

PC2 Group has information about total 16 multi-stage positions (4
sets of target position, accelerating time, decelerating time and
maximum speed).

Using 4 sets of multi function input POS Pattern-L, POS Pattern-M,
POS Pattern-H and POS Pattern-X, select one among total 16
multi-stage positions in PC2 Group to carry out the position control
operating. At this time, the number of the multi-stage position
information that has been currently selected is displayed on the
multi-stage position index (Read only, PC2-01 TRJ Index).

IN65~72 Px Define or ey
COM70~85 Virtual DI x =
TRJ Result
58: POS 59: POS 60 : POS 61: POS Index
Pattern-X | Pattern-H | Pattern-M | Pattern-L
0 0 0 0 1 PC2-02~05 TRJ
XXXXX-1
0 0 0 1 2 PC2-07~10 TRJ
XXXXX-2
0 0 1 0 3 PC2-12~15 TRJ
XXXXX-3
0 0 1 1 4 PC2-17~20 TRJ
XXXXX-4
0 1 0 0 5 PC2-22~25 TRJ
XXXXX-5
0 1 0 1 6 PC2-27~30 TRJ
XXXXX-6
0 1 1 0 7 PC2-32~35 TRJ
XXXXX-7



5 Single Position Control Operating

IN65~72 Px Define or PC2-01 Result
COM70~85 Virtual DI x TRJ

0 1 1 1 8 PC2-37~40 TRJ
XXXXX-8

1 0 0 0 9 PC2-42~45 TRJ
XXXXX-9

1 0 0 1 10 PC2-47~50 TRJ
Xxxxx-10

1 0 1 0 11 PC2-52~55 TRJ
Xxxxx-11

PC2-57~60 TRJ
! 0 ! ! 12 XXXXX-12

1 1 0 0 13 PC2-62~65 TRJ
Xxxxx-13

1 1 0 1 14 PC2-67~70 TRJ
Xxxxx-14

PC2-72~75TRJ
! ! ! 0 15 XXXxx-15

1 1 1 1 16 PC2-77~80 TRJ
XXXXx-16

Table 4 How to select multi-stage position by multi-function input

PC1-02 Tar Position

This unit is [mm] and Read only. The currently selected target
position information (PC2 TRJ Tar Pos-x) from PC2 Group is
displayed by four multi function input POS Pattern-L, POS Pattern-
M, POS Pattern-H and POS Pattern-X.

PC1-03 Cur Position
Unit is [mm] and Read only. The current position is displayed.

PC1-42 UU Num

PC1-43 UU Denom

It is a factor for Unit Conversion that converts position unit from
[pulse] to [mm].

5-8 |




5 Single Position Control Operating

For example, if 20[m](=20000[mm]) is equal to 538,000[pulse],
input 2000 to PC1-42 UU Num and 53800 to PC1-43 UU
Denom([mm] and [pulse] have been divided by 10 respectively)

If [mm] and [pulse] are divided by 10 respectively, input 20 to PC1-
42 UU Num and 538 to PC1-43 UU Denom.

/\ CAUTION

= PC1-42 and 43’s input ranges from 0 to 65535 respectively. Therefore, if
denominator is significantly bigger than numerator, fix the numerator to 1
and input appropriately by reducing a fraction not making denominator
exceed 65535.

For example, input as following if 37.21[m](=37210[mm]) is equal to
910,782,101[pulse]. That is, input 1 to PC1-42 UU Num and 24476 to
PC1-43 UU Denom.

PC1-42 UU Num 37210 1

PC1-43UU Denom ~ 910782101 - 24476




5 Single Position Control Operating

5.3

5-10 |

Position Pl Controller Block

Position profile is created by integrating the created speed profile
created on the Speed profile block and this position profile
becomes position reference pulse on the Position PI controller.

PI control the position feedback pulse that has been feedbacked
from position reference pulse and iS7 encoder option and make a
reference speed command. In addition, for fast controller response,
feed forward (PC1-22 POS FF Gain) Speed profile.

Position PI
Controller

Tz
Sk
=
, | speea B
Speed Prafile ] ew + XCommand}
Block T (] H
ETTEmm il H
i o ot

S —

speed Position
Profile )| Reference
Pulse

]

Sperd oo Speed <100
Position Spevd Profleax.Speed * 1007

Feedback Pulse

Processing black
for encoder ncoder
feedback pulse

Figure 5-3 Block diagram of position Pl Controller

PC1-18 POS P Gain

It inputs P Gain[%]. For example, when P Gain is equal to 10[%],
10[%] of the maximum speed (PC2 TRJ Max Spd-x) is generated
as P controller’s output if position error 2 z[rad] takes place against
the motor’s mechanical degree. For example, 6.00[Hz] is P
controller’s output when PC2 TRJ Mas Spd-x is 60.00[Hz].




5 Single Position Control Operating

PC1-19 POS | Gain

It inputs | Gain[sec]. For example, when | Gain is equal to 10.0[sec],
it takes 10[sec] until | controller’s output is saturated to its

maximum speed(PC2 TRJ Max Spd-x) if position error 2 z [rad]
takes place against motor’s mechanical degree.

PC1-20 POS | Limit

It prevents the integrator output (Anti-windup) from being saturated
by limiting it. If 10.0[%] is inputted, it limits the integrator output to
10.0[%] of the maximum Speed (PC2 TRJ Max Spd-x). That is, if
the maximum speed(PC2 TRJ Max Spd-x) is 60[Hz], it limits the
integrator output to +6[Hz], 10% of 60[Hz].

PC1-23 POS Pl Out SCL
It sets PI controller’s output scale[%]. If the setting value is 50.0[%],
finally, 50.0[%] of PI controller output is outputted.

PC1-24 POS PI Type
PC1-25 POS Prop PI Min

PC1-24 POS PI Type “0 Fixed”: Regardless of the current Speed, the final
output value of PI controller from PC1-23 POS Pl Out SCL is fixed.

PC1-24 POS PI Type “1 Proportional”: It lowers PI controller output
proportionally as it is slower. Because Pl controller output is excessively low
in low speed, it limits Pl controller’s minimum value to PC1-25 POS Prop PI
Min.

PC1-22 POS FF Gain

It sets Feed forward(FF) Gain[%]. By feed forwarding Speed
Profile(predictable information), it can improve the response faster
and more stable.

PC1-10 Track Err

It shows the difference between position reference pulse and
position Feedback pulse during the position control operating in
real time. In stop state, it always clears to 0.



5 Single Position Control Operating

|
5.4 Processing Block of Accelerating &
Decelerating/Fast Stop/Trip (Exemption
Processing)

During the position control operating, operating is continued or
stopped in the method that is set when trip related to Position
control operating takes place.

Trip Pracessing related to Position Control Operating

SW Lmt PC1-03(Cur Position)
> SW Lmt H Lev

Yes TRUE

Track Err(PC1-10)

Resul
> Max Track Er R

ABS(Tar Position - Cur
Position) < Target Bound
FALSE
1-5 on TRUE

Result| Result
Enm oI (pos £rr Disp) -

5-12



5 Single Position Control Operating
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PC1-14 POS Acc Time

PC1-15 POS Dec Time

It is Accelerating & Decelerating time dedication to the Position
control operating. To make the position PI Controller follow position
reference pulse fast, set the minimum value 0.0[sec] (factory
setting value).

IN65~72 Px Define : POS HW Lmt-H/L

PC1-32 POS Err Ctrl

PC1-33 POS Err Disp

It is possible to monitor the upper limit hardware switch(POS HW
Lmt-H) or the lower limit hardware switch(POS HW Lmt-L) Input.

If applicable input is generated, “1 : POS HW Lmt-H” or “2 : POS
HW Lmt-L" is displayed on PC1-33 POS Err Disp .

Also, if applicable input is generated, it is operated in the
methods(0 None / 1 Freerun / 2 Dec) that has been set on PC1-32
POS Err Ctrl.

| 5-13




5 Single Position Control Operating

5-14

= 0 None : Its operating state continuously remains.

= 1 Freerun : The inverter output is blocked. At this time, if external brake
control function(OUT-31~32 BR Control) is used, the inverter output will be
blocked and the brake will be also closed at the same time.

2 Dec : It stops at the decelerating time set on PRT-07 Trip Dec Time . At this
time, if external brake control function (OUT-31~32 BR Control) is used, the
brake will be closed at brake close frequency(ADV-47 BR Eng Fr).

PC1-28 SW LmtH En
PC1-29 SWLmtH Lev
PC1-30 SWLmt L En
PC1-31 SWLmtL Lev
PC1-32 POS Err Ctrl
PC1-33 POS Err Disp

It is possible to monitor whether the current position goes beyond
the position set by the user. Because the user can set a limit to
position, it is called the software limit switch(SW Lmt H/L).

= PC1-28 SW Lmt H En : It sets whether Upper Limit Software Switch is used.
If 0 : No, the Upper Limit Software Switch does not run.

= PC1-29 SWLmtH Lev:If PC1-28 SW LmtH Enis 1: Yes , the upper limit
level[mm] can be set.

= PC1-30 SW Lmt L En: It sets whether Lower Limit Software Switch is used.
If 0 : No, the Lower Limit Software Switch does not run.

= PC1-31 SWLmtLLev:IfPC1-30 SWLmtLEnis 1: Yes, the lower limit
level[mm] can be set.

If any applicable trip takes place, “3 : POS SW Lmt-H” or “4 : POS
SW Lmt-L” is displayed on PC1-33 POS Err Disp .

Also, If any applicable trip takes place, it is operated in the
methods(0 None / 1 Freerun / 2 Dec) set o PC1-32 POS Err Ctrl.
= 0 None : Its operating state continuously remains.

= 1 Freerun : The inverter output is blocked. At this time, if external brake
control function(OUT-31~32 BR Control) is used, the inverter output will be
blocked and the brake will be also closed at the same time

2 Dec : It stops at the decelerating time set on PRT-07 Trip Dec Time . At this
time, if external brake control function (OUT-31~32 BR Control) is used, the
brake will be closed at brake close frequency(ADV-47 BR Eng Fr).
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PC1-10 Track Err

PC1-35 Max Track Err

PC1-32 POS Err Ctrl

PC1-33 POS Err Disp

Monitor whether the diference between the position reference pulse
and the position feedback pulse of position PI controller block
described in 5.3 exceeds the Setting Value PC1-35 Max Track Err
or over druing inverter operting.

If any applicable trip takes place, “5 : Max Track Err” is displayed
on PC1-33 POS Err Disp.

Also, if applicable trip takes place, operate it in the method set in
PC1-32 POS Err Ctrl (0 None / 1 Freerun / 2 Dec).
= 0 None : Its operating state continuously remains.

= 1 Freerun : The inverter output is blocked. At this time, if external brake
control function(OUT-31~32 BR Control) is used, the inverter output will be
blocked and the brake will be also closed at the same time

2 Dec : It stops at the decelerating time set on PRT-07 Trip Dec Time . At this
time, if external brake control function (OUT-31~32 BR Control) is used, the
brake will be closed at brake close frequency(ADV-47 BR Eng Fr).

IN-65~72 Px Define : POS Fast Stop
PC1-27 Fast Stop Time

It can suddely stop the motor that is performing the position control
operating.

If multi function input POS Fast Stop is inputted, it will stop at the
decelerating time set on PC1-27 Fast Stop Time regardless of the
inverter’s current output frequency. Since it is of latch type, it will
remain Fast Stop Decelerating even though POS Fast Stop is
turned off during the Fast Stop Decelerating .

Fast Stop is a function that makes it stop at the Decelerating time
set at only PC1-27 Fast Stop Time regardless of the target position
and the current position.
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5.5 Processing Block of Encoder Feedback Pulse

It carries out monitoring, presetting, shifting directions or other
functions for the pulse feedbacked from the encoder.

i |
”q
Position P| .

Controler

Processing block
Tor AccDeciFast
Siop(Trip

nducton boror

SpreciCunent
Centrollr

Spead Profie
Block

Processing block
for encorier
feedback pulse

5.5.1 Block diagram of der feedback pulse pr ing

IN-65~72 Px Define, COM-70~85 Virtual DI x: 54 POS Preset
PC1-05 Pre Position

It presets with the position[mm] PC1-05 Pre Position set by the
user by using multi function/Virtual multi function input 54 POS
Preset. It shall be performed when the inverter is in stop state and
multi function input shall be turned Off after presetting.

APO-15 Cur Pulse-H
APO-16 Cur Pulse-L
PC1-13 POS Enc Dir
After the initial installation of the inverter, set the diretion to PC1-13

5-16 |
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POS Enc Dir while monitoring pulse (APO-15 Cur Pulse-H, APO-16
Cur Pulse-L).

For iS7 Position control operating, pulse shall increase during the
forward operating. Therefore, after installing the inverter, set PC1-
13 POS Enc Dir to 0 Forward if pulse increases on APO-15,16 Cur
Pulse-H/L when forward operating command(Normal operating
rather than Position control operating) is made with keypad/
terminal block/communication and set PC1-13 POS Enc Dir to 1
Reverse if pulse decreases.

| 5-17
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5.6

5-18

Position Initialization Operating

It moves in a specific Speed(PC1-46 Preset RPM: reverse
operating when (-) Value is inputted) at a specific accelerating &
decelerating time(PC1-47 Preset Ramp T) by multi function
input(62: POS Preset Run) and a position reference point is
decided in various ways(PC1-45 Preset Type) when it reaches a
certain position reference point.

IN65~72 Px Define, COM70~85 Virtual DI x: 54 POS Preset
IN65~72 Px Define, COM70~85 Virtual DI x: 62 POS Preset Run
PC1-05 Pre Position

PC1-45 Preset Type

PC1-46 Preset RPM (o)

PC1-47 Preset Ramp T "2

PC1-45

Preset Type DRI

N

. If multi function input 62 POS Preset Run is On, it
will be operated in a specific Speed(PC1-46 Preset
RPM) at a specific accelerating & decelerating
time(PC1-47 Preset Ramp T).

At the moment when multi function input 54 POS
Preset is On, its rotation direction is changed and it
is operated in about 20% of the specific Speed (PC1-
46 Preset RPM).

If it leaves multi function input 54 POS Preset-that
means if POS Preset is Off, the current pulse is
initiated to PC1-05 Pre Position and the motor stops
at the first index pulse (Encoder Zpulse).

g

0 : Rev+index

d

-

. If multi function input 62 POS Preset Run is On, it
will be operated in a specific Speed(PC1-46 Preset
RPM) at a specific accelerating & decelerating
time(PC1-47 Preset Ramp T).

At the moment when multi function input 54 POS
Preset is On, its rotation direction is changed and it
is operated in about 20% of the specific Speed (PC1-
46 Preset RPM).

If it leaves multi function input 54 POS Preset-that
means if POS Preset is Off, the current pulse is
initiated to PC1-05 Pre Position and the motor stops
at the first index pulse (Encoder Zpulse).

N

1 : Rev+No Index

bl
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PC1-45

Preset Type How to Run

-

. If multi function input 62 POS Preset Run is On, it
will be operated in a specific Speed(PC1-46 Preset
RPM) at a specific accelerating & decelerating
time(PC1-47 Preset Ramp T).

. At the moment when multi function input 54 POS
Preset is On, its rotation direction is changed and it
is operated in about 20% of the specific Speed (PC1-
46 Preset RPM).

. If it leaves multi function input 54 POS Preset-that
means if POS Preset is Off, the current pulse is
initiated to PC1-05 Pre Position and the motor stops
at the first index pulse(Encoder Zpulse).

. If multi function input 62 POS Preset Run is On, it
will be operated in a specific speed(PC1-46 Preset
RPM) at a specific accelerating & decelerating
time(PC1-47 Preset Ramp T).

. At the moment when multi function input 54 POS
Preset is On, its rotation direction is changed and it
is operated in about 20% of the specific Speed (PC1-
46 Preset RPM).

. If it leaves multi function input 54 POS Preset-that
means if POS Preset is Off, the current pulse is
initiated to PC1-05 Pre Position and the motor stops
at the first index pulse(Encoder Zpulse).

N

2 : Fwd+Index

w

-

N

3 : Fwd+No Index

w

1)  If () value is inputted to PC1-46 Preset RPM, it is operated in the reverse
direction.

2) PC1-47 Preset Ramp T is accelerating & decelerating time based on DRV20
Max Freq.

PC1-99 POS S/W Ver
It indicates the version of Position Control S/W.
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Processing block
Tor Acc/DecFast
StopTrip

Speed Profile
Block

Pogition P
Controller

SpeediCurrent
Contmler

Induztion Hotor

Processing block
for encoder
feedback pulse
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5.7 Brake failure (Ext-Break)

The program supports the use of a mechanical brake to hold the motor and load at
Zero speed when the drive is stopped or not powered.

The following procedures are to control “external mechanical breaks” with position
control also referred as” Brake” or “External Brake”.

In case of Speed control, the external break is commonly activated when decelerating

to below a certain speed.

In position control, the external break operates when the defined target position is achieved.
The external break is also activated in case the AC drives is stopped due to other reasons.

Brake control configuration parameters

Group | N Function Display | Setting Value nit

ADV |41 BRRIs Curr 50.0 0.0~180.0 %

ADV |42 BRRIs Dly 1.00 0.00~10.00 Sec
0.0~Maximum

ADV |44 BRRIs Fwd Fr 1.00 Frequency Hz

ADV |45 |BRRIsRevFr |1.00 0.0-Maximum |,

Frequency

ADV |46 BR Eng Dly 1.00 0.00~10.00 Sec
0~Maximum

ADV |47 BR Eng Fr 2.00 Frequency Hz

ADV |48 BR Eng Pulse 10 1~500 Pulses

OUT | 31~33 | Relay x or Q1 35: BR Control

IN 65~72 | Px Define 49:Break Feedback

PRT |82 BrakeTrip Time | 20.0 0~600 sec

This function is applied to control the On/OFF of mechanical brakes

When the brake control is activated, Start DC Breaking (ADV-12) and Dwell operation
(ADV 20~23) does not operate.

In order to receive the feedback signal, set the terminal (IN65~72 Px Define,
COM70~85 Virtual DI x) function to “49:Break Feedback”.
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5.71

Position Control Brake Closing Sequence

If the difference between the present position and the target position encoder pulse
value enter into the brake closing pulse (ADV-48: BR Eng Pulse) value, the brake
close signal is output.

During the configured brake closing delay time (PRT-46:BR Eng Dly), PID control
and position control are running continuously. After the delay, the motor may run with
zero speed and wait for the stop signal.

Command
Speed

Release Freae

POS Run

Motor
Speed

Output
Current

i Releassd

Brake
Command
Signal

| Refease {elave Brake Release point
| R i

e
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In section 1, brake open signal condition is in the waiting period. Therefore, open signal
will not be sent until the electric power flows into the motor.

In section 2, brake open signal condition is in the waiting period. Therefore, open signal
will not be sent until the electric power flows into the motor.

Section 3: Normal position control section

In section 4, Motor is decelerated in order to reach the target position. During
the deceleration, if the encoder pulse difference between the current positions reached
at the brake close pulse (ADV-48:BR Eng Pulse) value, the brake closed signal is output.

In section 5, during the brake close delay time (PRT-46: BR Eng Dly), the position
control will continuously run until the external brake is closed.

Section 6: This is the period that Motor runs with zero-speed until the POS Run signal
is turned OFF. In this section, the position control of PID output may not occur. If the
PID output occurs due to the brake operation, the brake wear as well as the inverter
IOLT may also occur.

5.7.2 Brake sequence under Vector control

In position control, the operation can be interrupted by a trip, POS Run signal goes
OFF before reaching the target position, or the control mode is switched from
position control to vector speed control.

In this case, the drive receives a stop commend and when the output frequency
reaches the brake close frequency (ADV-47:BR Eng Fr), deceleration is stopped and
the brake close command is issued.

The output frequency will be maintained during Brake close delay time (ADV-46:BR
Eng Dly) and finally reach “0” after the delay.
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Command || .
Speed

Release Freqe

Engage«

{// Frece

POS Run ‘

Motor
Speed

Output
Current

| Release fielay., Brake Release point
Brake b 1
Command ¢ | |
Signal 3 g

L | | |

1 2 3 4 5 6

Operation Scheme of the Brake in vector speed control
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5.7.3 Brake failure (Ext-Break)
The condition that Ext-Break is occurred

1) After the frequency reach brake open frequency(ADV-44: BR RIs Fwd Fr, ADV-45: BR
RIs Rev Fr) in the vector drive mode

Case 1) If the current is greater than brake open current(ADV-41:BR Rls Curr), open
signal is out.

Case 2) In a state of that current lower than brake open current(ADV-41:BR Rls Curr), a
brake fault detection time(PRT-82: BrakeTrip Time) has elapsed.
Trip occurs and inverter stops.
2) After brake open signal is out and the brake release delay time has elapsed

If brake feedback signal is not inputted in brake fault detection time(PRT-82: BrakeTrip
Time), Trip is occurred and Inverter is stopped.

3) After brake engage delay time has elapsed in stop state

If brake feedback signal is not inputted in brake fault detection time(PRT-82: BrakeTrip
Time), Trip is occurred and Inverter is stopped.

| 5-25




5 Single Position Control Operating

5.8

POS Ctrl Err

Checking and Troubleshooting

If the trip occur in the table below, see trip details refer to the
parameter(PC1-33 POS Err Disp)

1. POS SW Lmt-H

2. POS SW Lmt-L

3. POS HW Lmt-H

4. POS HW Lmt-L

If PC1-03 Cur

Position value is
higher than the PC1-
29 SWLmtH Lev
value, trouble occurs.

If PC1-03 Cur
Position value is
lower than the PC1-
31 SWLmtL Lev
value, trouble occurs.

Trouble occurs when
there is a problem
with multi-function
terminal input signal.

Trouble occurs when
there is a problem
with multi-function
terminal input signal.

= Please check PC1-02 Position
and PC-1-05 Pre Position value
are in range of PC1-29 SW Lmt

HLlevor PC1-31 SWLmtL Lev

(If outside of the range, it should be
set in the two-level.)

To turn off the trip, PC1-32 POS
Ctrl value is set to None. And
then press the Stop/Reset button
of keypad.

= Please check the multi-function
terminal block of inverter wiring set.

5. Max Track Err

Difference between
reference pulse and
the position feedback
pulse if greater than
PC1-35 Max Track
Err, trouble occurs

=" Please check the status of load
if the inertia of the load connected
to the motor is too great.
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APPENDIX A. Proportional Synchronization Position
Control Operating

It is an operating mode in which multiple inverters reach their target

position[mm] within the same time. Since information exchange(the
current position[mm] etc.) between inverters in their stop state is
essential, it shall be connected with its Top controller in Fieldbus
communication.

It is an useful function available for applications(e.g. stage

equipments, etc) that require multiple inverters to reach their target
position[mm] within the same time.

Group | No. F[l’lil;:tli;;n Setting Value i‘::;g Unit
APP 01 | App Mode 6 : Position 0~6 -
APO 15 | Cur Pulse-H Read only - pulse
APO 16 | Cur Pulse-L Read only - pulse
PC1 | 01 |POSDrSrc | O0:Terminal ? ; ;?;I'gg‘uas' -
PC1 02 | Tar Position Read only - mm
PC1 03 | Cur Position Read only - mm
PC1 05 | Pre Position 0 0~65535 mm
PC1 10 | Track Err Read only - pulse
PC1 | 11 | VMasterSet | Oor1 0:No -

1:Yes
PCI 12 POSMode  LoMUUSYC oo -
PC1 | 13 POSEncDir | 0:Forward | O Forward -
1: Reverse
PC1 14 | POS Acc Time | 0.0 0.0~10.0 sec
PC1 156 | POS Dec Time | 0.0 0.0~10.0 sec
PC1 18 | POS P Gain 50.0 0.00~1000.0 %
PC1 19 | POS | Gain 0.0 0.0~100.0 sec
PC1 20 | POS I Limit 5.0 0.0~300.0 %

A-1



APPENDIX A. Proportional Synchronization Position Control Operating

Group | No. Fu_nctlon Setting Value ST Unit
| Display Range
PC1 22 | POS FF Gain 100.0 0.0~3000.0 %
POS PI Out
PC1 23 SCL 50.0 0.0~1000.0 %
0 : Fixed
PC1 24 | POS PI Type 0 1 : Proportional -
PC1 | 25 | FOSProRPl 400 0.0~1000.0 %
PC1 27 | Fast Stop Time | 5.0 0.1~100.0 sec
PC1 | 28 SWLmMtHEn |0:No 0:No -
1:Yes
PC1 29 | SWLmtHLev |60000 PC1-31~65535 -
PC1 | 30 SWLmtLEn | 0:No 0:No -
| 1:Yes
PC1 31 SWLmtLLev |5000 0~PC1-29 -
0: None
PC1 32  POS Err Ctrl 0: None 1: Freerun -
2:Dec
0 : No Errorr
1:HWLmtH
2:HWLmtL
PC1 33 | POS Err Disp Read only 3:SWLmtH -
4:SWLmtL
5 : Max Track
| Err
PC1 35 | Max Track Err | 30000 0~65535 pulse
PC1 41 | Target Bound 100 0~65535 mm
PC1 42 | UU Num 1 1~65535 -
PC1 43 | UU Denom 1 1~65535 -
0 : Rev+index
1:Rev+No
. Index
PC1 45 | Preset Type 0 : Rev+Index 2 Fwd+Index -
3:
Fwd+NolIndex
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Group
PC1

Function
Display
46 | Preset RPM

Setting Value
100

Setting
Range

-1800~1800

Unit

RPM

PC1

47 | PresetRamp T

1.0

0.0~100.0

sec

PC1

99 | POS S/W Ver

XXX

IN

Px Define

53 : POS Run

54 : POS
Preset

CoM

70~

85 Virtual DI x

55 : POS Fast
Stop

56 : POS HW
LmtH

57 : POS HW
LmtL

58 : POS
Pattern-L

59: POS
Pattern-M

60 : POS
Pattern-H

61:POS
Pattern-X

62 : POS
Preset Run

63: POS
Disable
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1) How to realize proportional synchronization position
control system

In the proportional synchronization position control operating mode,
multiple inverter reach different target positions[mm]
simultaneously.

@ Top Controller Operation

=
@

e

Top Controller (PLC)

Inverter #1

i ;
i .
! !
! .
. .
. .
. !
. . e
'
1 of - 1
| mm 'y H Current
!
!
.

Time elapsed for
Tlsec]

Figure A-1 Network composition of proportional synchronization position control
operation mode and How to run
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Comm. .. R/ | Assignment | Setting
Address LarametsigiiScaleliinit W | for each bit | Method
Virtual Multi- "
. R/ Position
0h0385 ;L‘l)r:ﬁtlon - - w POS Run Control Run
0: 0 : virtual
- Slave slave(Multipl
Position/Sync R/
0h0600 - - - B15|1: e)
Control Bit w Virtual 1 : virtual
master | master(One)
Position
command
within 0
0n0601 ;?)'gﬁ;n 0 mm \7\1/ gatzg:én[mm] through
65535 of
each
inverter
Inform the
current
Currgnt C“'F?"‘ position of
position of R/ | position[mm] .
0h0603 : 0 mm : the virtual
the virtual W | of one virtual ter t
master master master fo
virtual slave
inverters.
Inform the
Target Target target
0h0604 position of 0 mm R/ | position[mm] {Jhcaestliar;;f
the virtual W | of one virtual master to
master master .
virtual slave
inverters.
Current Monitor the
Current position[mm] | current
0h0610 osition 0 mm | R |ofthe position of
p applicable each
inverter inverter

The following steps show how to realize the proportional
synchronization position control operating mode according to
Figure A-1.
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Step 1. Set the proportional synchronization position control
operating mode

To set the proportional synchronization position control operating
mode, select 1 Multi Sync POS for each inverter(inverter1 through
inverter n) in PC1-12 Pos Mode .

Step 2. Inform the current position[mm]

D.1 ~ @.n : N inverters(inverter1~inverter n) send/receive their
current positions[mm](Communication Address: 0h0610) to/from
PLC.

Comm. .. | R/ | Assignment Setting
Address | Parameter | Scale Unit | ‘¢, cachbit | Method
Current Monitor the

L current
0h0610 Current 0 | mm R |Positionimmlof | o ion of

position the applicable each

inverter h
inverter

Step 3. Calculate Top controller(PLC)

@ : Decide one virtual master(One) and several virtual
slaves(Multiple) on PLC.

Get the absolute difference between each inverter’s target
position[mm)] and its current position[mm] received on Step 2.

One inverter(That is, the inverter that has to move farthest) with the
biggest value among those absolute values becomes the virtual
master.

Therefore, Inverter 2 that has the longest distance to reach its
target position[mm] from its current position becomes the virtual
master as seen in (.2 of Figure A-1. Remaining inverters other
than Inverter 2 become the virtual slaves.
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Comm.
Address

0h0601

0h0610

Parameter

Target
position

The current
position

Scale

Unit

mm

mm

R/ | Assignment
W | for each bit

R/ | Target
W | position[mm]

Current
position[mm] of
the applicable
inverter

Setting
Method

Position
command
within 0
through
65535 of each
inverter
Monitor the
current
position of
each inverter

Step 4. Assign the virtual master and virtual slaves by PLC

1. 3.1~ @.n: PLC assigns via communication the virtual
master(Inverter 2) and virtual slaves(Inverters other than inverter 2)
decided on Step 3. If the top bit(MSB) of the following communication
address 0h0600 is turned On, the virtual master is assigned, if it is Off,
the virtual slave is assigned. Therefore, after setting the top bit(MSB)
of communication address 0h0600 to 1, send and receive Inverter 2 to
assign it as the virtual master. In addition, after resetting the top
bit(MSB) of communication address 0h0600 to 0, send and receive
inverters other than Inverter 2 to assign it as the virtual slaves.

Comm.
Address

0h0600

Parameter Scale Unit Y

Position/
Sync
Control Bit

w

R/
w

Assignment Setting

for each bit Method
0: Slave

B15 1 : Virtual
master

2. 3.1~ 3.n: As decided on Step 3, send/receive the current position
and target position of Inverter 2 assigned as the current virtual master
to/from each slave inverter through communication address(0h0603 :
Current position of the virtual master, 0h0604 : Target position of the
virtual master).
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Comm. it RIW Assignment Setting
Address LarametegiScalsiinit for each bit Method
Current Current Inform the -
position of y position[mm] current _posmon
0n0603 the virtual mm | RIW of one virtual of the vmuql
master to virtual
master master i
slave inverters.
Inform the
;—i;git?;n of ;i;git?ct)n[mm] target position
0h0604 . 0 mm | RIW : of the virtual
the virtual of one virtual master to virtual
master master

slave inverters.

Step 5. Operate Inverters

1. @.1 ~ @.n : Turn 53 POS Run of Virtual multi function input(0h0385
communication address) On in the top controller to start the position
control operating.

2. (5.1~ (5).n: Each inverter's motor load axis begins to move from the
current position[mm] to the target position[mm].

Comm.
Address

0h0385

Parameter |Scale
Virtual
Multi-
Function
Input

Unit

Assignment

BAY ‘ for each bit

R/W | POS Run

Setting
Method

Position
Control Run

Step 6. End operating

®.1~ ®.n : Once all of inverters(virtual master/virtual slave) reach
their target positions simultaneously after a certain time T[sec]
elapses, the proportional synchronization position control operating

ends.

/\ CAUTION

= For the proportional synchronization position control operating, the
accelerating & decelerating time and maximum Speed(TRJ Acc Time-x,
TRJ Dec Time-x, TRJ Max Spd-x) of the virtual master and those of the
virtual slaves shall be the same.
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(2) Block Diagram

For the proportional synchronization position control operating
mode, one virtual master inverter and multiple virtual slave
inverters shall be arranged.

In the proportional synchronization position control operating mode,
all of the inverters (virtual master/virtual slave) shall reach different
target positions simultaneously.

Virtual Master and Slaves (Proportional Synchronization Position Control Operating Mode)

Processing
block of Acc
(Dscfast

Stop/Tip

Postion PI
Controller

Inductier
aotor

> »
Speeq Posiion
reference

ause

Processing block

Encoder Feedback Pulse.

of encoder
feedback pulse

Figure A-1 Block diagram of proportional synchronization position control
operating mode
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Because inverters are not wired(Hard-wiring) to each other, there is
no limit to the number of virtual slaves.

However, the virtual slaves need to know two kinds of
information(the current position of the virtual master: common area
0h0603 address, target position: common area 0h0604 address) on
the virtual master in the inverter stop state. Therefore, inverters
shall be connected to the top controller (PLC, etc) with Fieldbus
communication (see Speed Profile Block)

Largely, four function blocks (Speed profile block, Position Pl
Controller, Encoder Feedback Pulse Processing Block and
Accelerating & Decelerating/Fast Stop/Trip Processing Block) are
composed.

In the Speed profile block, make trapezoid-type Speed profiles with
information on the current position, target position, accelerating &
decelerating time and maximum frequency.

In case of the inverters assigned as virtual slaves, additional
information on the current position of the virtual master(0x603
communication address) and the target position of the virtual
master(0x604 communication address) except applicable slave
inverters’ current position, target position, accelerating &
decelerating time and maximum frequency are needed to make a
proper Speed Profile synchronized with the virtual master.

The Position PI controller block, Accelerating & decelerating/Fast
Stop/Trip Processing Block and Encoder Feedback Pulse
Processing Block are the same as in 3.1 Single Position Control
Operating.

PC1-12 POS Mode

Set the Position control operating mode. In case of the Proportional
synchronization position control operating mode, select 1 Multi
Sync POS.
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(3) Speed profile block

The virtual master is the same with the Speed profile block in 5.2
Single Position Control Operating Mode.

On the contrary, the virtual slaves shall have information on the
current position of the virtual master(0h0603 communication
address) and the target position of the virtual master(0h0604
communication address) to work well.

Speed Profile
Block

i v o o

Target
¥ Position

Spesd Procie
Algarithr

Positian Pl
Controller

Processing block
of encoder
feadback pulse
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PC1-01 TRJ Index

PC2-02~80 TRJ Tar Pos-x, TRJ Max Spd-x, TRJ Acc Time-x,

TRJ Dec Time-x

IN65~72 Px Define, COM70~85 Virtual DI x: POS Pattern-

L/M/H/IX

TRJ Max Spd-x, TRJ Acc Time-x and TRJ Dec Time-x of the virtual
master and those of the virtual slaves shall be se identically. For
example, the inverters shown in A.1.1 have the following values:

IN Grp Px Define, COM Grp
Virtual DI x

|”V?”er 0 0 0 0 1 10000 170.00Hz | 8.0sec | 5.0sec
Invgrter 0 0 0 0 1 40000 § 70.00Hz | 8.0sec | 5.0sec
Inverter 0 0 0 0 1 20000 !70.00Hz | 8.0sec | 5.0sec
|n‘:ﬁ?er 0 0 0 0 1 21000 § 70.00Hz | 8.0sec | 5.0sec
Inviﬁer 0 0 0 0 1 17000 | 70.00Hz | 8.0sec | 5.0sec

A-12

identical.

Their max Speed, accelerating
time and decelerating time are

(4) Position Pl controller block

It is the same with the Position PI controller block of Single Position

Control described in 5.3.
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(5) Accelerating & decelerating/Fast Stop/Trip Processing
(E: ption Pr ing) Block

It is the same with the Accelerating & Decelerating/Fast Stop/Trip
Processing (Exception Processing) Block of Single Position Control
described in 5.4.

(6) Encoder Feedback Pulse Pr ing Block

It is the same with the Processing Block of Encoder Feedback
Pulse of Single Position Control described in 5.5.

(7) Position Initialization Operating

It is the same with the “Position Initialization Operating” of Single
Position Control described in 5.6.
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APPENDIX B. Speed Sync Position Control Operating

One virtual master inverter and multiple virtual slave inverters are
synchronized in speed to operate. At this time, one virtual master is
subject to the Position control operating until it reaches its target
position[mm] and multiple virtual slave inverters are not subject to
the Position control operating and they are speed synchronized
with only one virtual master inverter for being operated.

For the Speed Sync Position Control Operating, additional sync
card is not needed. But, during the operating, virtual slaves need to
receive the speed information on the virtual master inverter trough
iS7 embedded 485 communication(19200bps, 10ms right interval).
Therefore, in the Speed sync position control operating mode, iS7
embedded 485 Function cannot be used for other purposes(LS485,
Modbus-RUT) but it is used only for 485 communication dedication
to the Speed Sync Position Control .

Function . . .
Group | No. Display Setting Value | Setting Range | Unit
APP 01 App Mode 6 : Position 0~6 -
APO 15 Cur Pulse-H Read only - pulse
APO 16 Cur Pulse-L Read only - pulse
PC1 | 01 |POSDwSrc |0:Terminal 0+ Terminal -
1: Fieldbus
PC1 02 Tar Position Read only - mm
PC1 03 Cur Position Read only - mm
PC1 05 Pre Position 0 0~65535 mm
PC1 10 | Track Err Read only - pulse
PC1 1 V Master Set Oor1 D80 -
1:Yes
2 : Multi Sync .
PC1 12 POS Mode SPD 0~2 -
PC1 | 13 |POSEncDIr |0:Forward 0 Forward -
1: Reverse
PC1 14 POS Acc Time | 0.0 0.0~10.0 sec
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Function : . .
Group Display Setting Value | Setting Range | Unit
PC1 15 POS Dec Time | 0.0 0.0~10.0 sec
PC1 18 POS P Gain 50.0 0.00~1000.0 %
PC1 19 POS | Gain 0.0 0.0~100.0 sec
PC1 20 POS | Limit 5.0 0.0~300.0 %
PC1 22 POS FF Gain 100.0 0.0~3000.0 %
POS PI Out
PC1 23 SCL 50.0 0.0~1000.0 %
0 : Fixed
PC1 24 POS PI Type 0 1 - Proportional -
Pct | 25 |POSPORPL g0 0.0~1000.0 %
in
PC1 27 Fast Stop Time | 5.0 0.1~100.0 sec
PC1 | 28 |SWLmtHEn |0:No 0:No -
1:Yes
PC1 29 SWLmtHLev | 60000 PC1-31~65535 -
PC1 | 30 |SWLmtLEn |0:No 0:No -
1:Yes
PC1 31 SWLmtL Lev 5000 0~PC1-29 -
0: None
PC1 32 POS Err Ctrl 0 : None 1: Freerun -
2:Dec
0 : No Errorr
1:HWLmtH
. 2:HWLmtL
PC1 33 POS Err Disp Read only 3. SWLmtH -
4:SWLmtL
5 : Max Track Err
PC1 35 Max Track Err 30000 0~65535 pulse
PC1 41 Target Bound 100 0~65535 mm
PC1 42 UU Num 1 1~65535 -
PC1 43 UU Denom 1 1~65535 -
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Function

Setting Value | Setting Range

0 : Rev+Iindex

1:Rev+No
R Index
PC1 45 Preset Type 0 : Rev+Index 2 - Fwd+Index -
3 : Fwd+No
Index
PC1 46 | Preset RPM 100 -1800~1800 RPM
PC1 47 Preset Ramp T | 1.0 0.0~100.0 sec
PC1 50 Rcv Frame Num | Read only - -
PC1 51 Err Frame Num | Read only - -
PC1 99 POS S/W Ver - X.XX -
65 53 : POS Run
IN Px Define - -
~72 54 : POS Preset
55 : POS Fast Stop

56 : POS HW Lmt H
57 : POS HW Lmt L
58 : POS Pattern-L
COM | 70~85 | Virtual DI x 59 : POS Pattern-M -
60 : POS Pattern-H
61: POS Pattern-X
62 : POS Preset Run
63 : POS Disable

&

&N =S




APPENDIX B. Speed Sync Position Control Operating

1) How to realize Speed Sync Position Control System

In the Speed sync position control operating mode, one virtual
master inverter and multiple virtual slave inverters are composed.

The user can set the virtual master and slaves with loader(If PC1-
11 V Master Set : 0 No, virtual slave, if 1 Yes, virtual master) or
he/she may access to communication address(if setting 0x600
address’s MSB, virtual master, if resetting, virtual slave) to set
them.

Only the assigned virtual master is subject to the Position control
operating until it reaches its target position[mm] and remaining
virtual slaves are just synchronized in speed with the virtual master
to operate. Therefore, target position[mm] does not mean anything
to virtual slaves. Virtual slaves receive the speed information on the
virtual master through iS7 embedded 485 communication during
the operating in 10ms interval.
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Step 1. Wiring of Speed Sync Position Control Operating Mode

5V Line Diive 15V Open 15V Open 15V Open
Encoder Collector Encof i Collegtor Encod Coliector Encocer
Hhepde " h - ! oy — .

q

COMP CC 12V, COMP O 12v COMP OC 12V,

sy 15V Selection 16V Selection 15V Selection
 Selection (Open Callector [Open Collector (Open Collsctor
{Line Drive 3V} 15v) 15v) 15v)
|
Inverter #1 Inverter 12 Inverter #3 Inverter #4
|
Terminal switch
Terminal switch On of Int 485
On of Int 485 Terminal switch communicaton
sommunicaton Offof Int 48> rerminal switch
communication Oatint 455
communication

", Dedicated RSdsb commnication for position
control with speed sync operating mode

Figure A-2 Wiring of four inverters’ Speed sync position control operating

Figure A-2 shows an example of wiring four inverters. Each inverter
is wired with an encoder. For the Speed sync position control
operating mode, iS7 basic I/O embedded 485 Terminal S+ and S-
on the bottom of Figure A-2 shall be wired with each other. Also,
end inverters(Inverter #1 and Inverter #4 are end inverters in Figure
A-2)and basic IO communication end switches shall be On.

/\ CAUTION
= iS7 embedded 485 communication is allowed up to total 16 inverters
without additional repeater for communication use. To use more inverters,
repeater for RS485 communication shall be used.
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Step 2. Set operating mode and virtual master

1. To set the Speed sync position control operating mode, select 2 Multi
Sync SPD from PC1-12 Pos Mode.

2. Assign one inverter as the virtual master that will need the Position
control operating until it reaches its target position[mm]. Set other
inverters that will be synchronized with the virtual master in speed as
virtual slaves. There are two ways to set a virtual master and slave as
following:

* Method with loader

If 1 Yes is selected for PC1-11 V Master Set, a virtual master will be set. If 0
No is selected, a virtual slave will be set.

= Method with communication

If MSB(Bit15) of communication address 0x600 address(position/sync
control bit) is set to 1, a virtual master will be set. If it is reset to 0, a virtual
slave will be set.

Comm. .. R/ | Assignment Setting
Address RaametegSeal Umt» W | for each bit Method
Position/ R/ 0: Slave
0h0600 Sync - S w B15 1: Virtual
Control Bit master
/\ CAUTION

= Only one virtual master inverter shall exist on iS7 embedded 485
communication network dedicated to the Speed sync position control
operating mode. If two or over virtual masters exist on 485 network, virtual
slaves cannot be synchronized and operated with the virtual master any
more due to network collision.
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Step 3. Input the target position of the virtual master

Input a target position[mm] to the virtual master inverter. But, virtual
slave inverters do not need any target position[mm)].

Input a target position[mm] to communication address 0h0601 as
following:

Comm. .. | R/ | Assignment Setting
Address RaramsiegiSrale o W | for each bit Method
Position
command
within 0
through
65535 of
each
inverter

Target
Position

Target

0h0601 Position[mm]

o
3
3

=2

It is also possible to input a target position directly by loader. Input
a target position[mm] to PC2-2 TRJ Tar Pos-1. At this time, all of
multi function input POS Pattern L/M/H/X shall be Off.

Step 4. Operate the inverters

Start the Speed sync position control operating of the virtual
master/slaves by turning On 53 POS Run Terminal of multi function
input(IN-65~72 Px Define) or Virtual multi function input(COM-
70~85 Virtual DI x).

Now, one virtual master inverter is operated for its load axis to
reach its target position[mm] and other multiple virtual slave
inverters are synchronized and operated with the virtual master.

/\ CAUTION

= The virtual master inverter and the virtual slave inverters shall also have
the same operating direction (forward/reverse).
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Figure A-3 Block diagram of Speed sync position control operating mode
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In the Speed sync position control operating mode, the virtual
master inverter(Inside of the upper dot line in Figure A-3)’s Block
diagram is the same with the block diagram of Single position
control operating described in 5.1.

However, in case of virtual slave inverters (Inside of the bottom dot
line in Figure A-3), they are just synchronized in speed with the
virtual master.

= Virtual slave inverters receive the virtual master inverter’s speed
command as input. Therefore, the virtual master and slaves are
synchronized in speed with each other to operate.

(3) Speed profile block

In the Speed sync position control operating mode, the virtual
master’s speed profile block is the same with the speed profile
block of Single position control operating described in 5.2.

However, since virtual slaves are synchronized in speed with the
virtual master, the speed profile block of virtual slaves is not
needed.

(4) Position PI controller block

In the Speed sync position control operating mode, the virtual
master’s position PI controller block is the same with the position Pl
controller block of Single position control operating described in 5.3.

However, since virtual slaves are synchronized in speed with the
virtual master, the position Pl controller block of virtual slaves is not
needed.

(5) A lerating & d lerating/Fast Stop/Trip Processing

(E ption Pr ing) Block

In the Speed sync position control operating mode, the Accelerating
& decelerating/Fast Stop/Trip Processing Block of the virtual
master/slaves is the same with the Accelerating &
decelerating/Fast Stop/Trip Processing Block of Single Position
Control Operating described in 5.4.
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(6) E der Feedback Pulse Pr ing Block

In the Speed sync position control operating mode, the virtual
master’s encoder feedback pulse processing block is the same with
the encoder feedback pulse processing block of Single position
control operating described in 5.5.

However, since virtual slaves are synchronized in speed with the
virtual master, the Encoder Feedback Pulse Processing Block of
virtual slaves is not needed.

(7) Position Initialization Operating

Same with “Position Initialization Operating” of Single position
control described in 5.6.
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|
APPENDIX C. Table of Functions

RW Symbols
R : Read-only
RW : Possible to read and write

RWR : Possible to read and write but during operation, a write protected

(1) PC1 Group

Comm Function

No. No. Display Name Setting Range Initial Value | RW
00 - Jump Code Jump code 0~99 20 RW
01 | OWEOT POSDNSt | Temminelbockoperaionmode. 10T 0:Teminal | AWR
1 | FieloBus
02 | Oh1E02 | Tar Position Target position [uc] - R
03 | Oh1E03 | Cur Position Current position [uc] - R
05 | Oh1E05 | Pre Position Initial position 0~ 65535 [UC] 0[ucl RW
10 | Oh1E05 | Track Fir Position error value [Puise] - R
11| Oh1EOB | V Master Set Setting the virtual master 7? egs 0:No RWR
0 'Single POS
12 | Oh1EOC | POS Mode Setting position control mode 1 [Multi Sync POS 0:Single POS | RWR
2 Multi Sync SPD
14 | Oh1EOE | POSAccTime | Accelerating time 0.0~ 100 [Sec] 00[Sec] | RW
15 | Oh1EOF | POS DecTime | Decelerating time 0.0~ 10.0 [Sec] 0.0 [Sec] RW
18 | Oh1E12 | POSP Gain Position control P-gain 0.0~ 1000.0 [%] 50.0 [%] RW
19 | 0h1E13 | POS| Gain Position control I-gain 0.0~ 100.0 [Sec] 0.0 [Sec] RW
20 | Oh1E14 | POS | Limit Position control integral fimit 0.0~300.0 [%] 5.0 [%] RW
22 | On1E16 | POSFFGain | Position control feedforward-gain | 0.0 ~ 3000.0 [%) 1000(%) | RW
23 | Oh1E17 | POSPIOut SCL | Position control output scale 0.0~ 1000.0 [%] 50.0 [%] RW
" 0 |Fixed |
24 | Oh1E18  POSPIType Position control output type 1 Proporioral 0: Fixed RW
25 | Oh1E19 | POS PropPI Min | Proportional minimum output 0.0 ~1000.0 [%] 10.0 [%] RW
27 | Oh1E1B | FastStop Time | Rapid stop deceleration time 0.1~100.0 [Sec] 5.0 [Sec] RW
28 | Oh1EIC SWLmtHEn Using the upper position fimit ? css 0:No RW
29 | Oh1EID  SWLmtHLlev | Upper position imit SW Lmt L Lev ~ 65525 | 60000 [UC] | RW
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Function

Display Initial Value
30 | Oh1EIE | SWLmtLEn Using the lower position imit ? eeos 0:No RW
31 | OhIEIF | SWLmtLlev | Lower position limit 0~ SWLmtHLev 5000 [UC] | RW
0 |None
1 |Free-Run
» 2 |Dec h
32 | Oh1E20 | POSErr Cil Position error control 0: None RW
3 |Hold Input
4 |Hold Output
5 |Lost Preset
0 |None
33 | OhiE21 | POS Err Disp Position type of error 1 |Fast Stop - R
2 |Free-Run
34 | Oh1E22 | POS Err Rst Position error reset ? 525 0:No RW
35 | Oh1E23 | MaxTrackEr | Max Track Error 0~ 65535 [Pulse] 30000 [Puise] | RW
41 | OhiE29 | TargetBound | Range of the garget position 0~ 65535 [Pulse] 100 [Pulse] | RW
o | onieea | ucum z;jggmg the units of the molecular| 1 ~ 65535 [UC] e AR
8 | OhEZB | UCDenom Chang\pg the units of the 1~65535 [Pulse] IlPusel | AUR
denominator value
0 |Rev+index
Initial - position  setting  operation 1 |Rev+No Index .
45 | Oh1E2D | Preset Type mdethod 2 Fdtndex | 0:Revtindex | RWR
3 |Fwd+No Index
46 | Oh1E2E | Preset RPM Initial position of moving speed -1800 ~ 1800 RPM 100 RPM RW
Initial position of the acceleration’ 0.0~ 100.0 [Sec]
47 | OhiE2F | PresetRamp T | and deceleration of the movement 1.0 [Secl RW
time
50 | 0niE32 | Rov Frame Num Thg number of frames  received| - B A
while communicating
51| ONIESR | EnFrameNum | 1o, TUmoer of eror frames - - R
received while communicating
99 | Oh1EB3 | POS S/W Ver Position version of the program - - R
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(2) PC2 Group

Comm Func

Display Name Setting Range Initial Val

Jump Code Jump Code 0~99 20

01 | Oh1FO1 | TRJ Index Current position pattern number - - R

02 | Oh1F02 | TRJ Tar Pos- 1 Position pattern number 1 0~ 65535 [UC] 30000 [UC] | RWR
03 | 0h1F03 | TRJMaxFreq- 1 Maximum speed of number 1| 0~Mex freq[Hz] 60.00 [Hz] | RWR
04 | Oh1FO4 | TRJAccTime- 1 Acceleration time of number 1| 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
05 | Oh1F05 | TRJ DecTime- 1 Deceleration time of number 1| 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
06 | Oh1F07 | TRJ Tar Pos-2 Position pattemn number 2 0~ 65535 [UC] 30000 [UC] | RWR
07 | Oh1F08 | TRJMaxFreg-2 Maximum speed of number 2 | 0~ Max freq[Hz] 60.00 [Hz] | RWR
08 | Oh1F09 | TRJAccTime-2 | Acceleration time of number2 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
10 | Oh1FOA | TRJ DecTime-2 Deceleration time of number 2 | 0.1 ~100.0 [Sec] 10.0 [Sec] | RWR
12 | 0h1FOC | TRJ Tar Pos-3 Position pattemn number 3 0~ 65535 [UC] 30000 [UC] | RWR
13 | Oh1FOD | TRJ MaxFreq- 3 Maximum speed of number 3 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
14 | OhIFOE | TRJAccTime-3 | Acceleration time of number3 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
15 | OhfFOF | TRJDecTime-3 | Deceleration time of number3 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
17 | OhtF11 | TRJTarPos-4 Posttion pattemn number 4 0~ 65535 [UC] 30000 [UC] | RWR
18 | Oh1F12 | TRJ MaxFreg- 4 Maximum speed of number 4 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
19 | OhiF13 | TRJAccTime-4 | Acceleration ime of number4 | 0.1 ~100.0 [Sec] 10.0 [Sec] | RWR
20 | Oh1F14 | TRJDecTime-4 | Deceleration fime of number4 | 0.1 ~ 100.0 [Sec] 10.0 [Sec] | RWR
22 | OhiF16 | TRJTarPos-5 Position pattem number 5 0~ 65535 [UC] 30000 [UC] | RWR
23 | OhiF17 | TRJMaxFreg-5 Meximum speed of number 5 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
24 | OhIF18 | TRJAccTime-5 | Acceleration time of number5 | 0.1~100.0 [Sec] 10.0 [Sec] | RWR
25 | 0h1F19 | TRJDecTime-5 | Deceleration ime of number 5 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
27 | OhiF1B | TRJTar Pos-6 Position patiemn number 6 0~ 65535 [UC] 30000 [UC] | RWR
28 | OhtFIC | TRJMaxFrea-6 Maximum speed of number 6 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
29 | OhFID | TRJAccTime-6  Acceleration time of number6 | 0.1~100.0 [Sec] 10.0 [Sec] | RWR
30 | OhIFIE | TRJDecTime-6  Deceleration time of number 6 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
32 | Oh1F20 | TRJTarPos-7 Posttion pattem number 7 0~ 65535 [UC] 30000 [UC] | RWR
33 | OhiF21 | TRJMaxFrea-7 Maximum speed of number 7 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
34 | 0h1F22 | TRJAccTime-7 Acceleration time of number 7| 0.1~ 100.0 [Sec] 100 [Sec] | RWR
35 | Oh1F23 | TRJDecTime-7 | Deceleration time of number 7 | 0.1~100.0 [Sec] 10.0 [Sec] | RWR
37 | Oh1F25 | TR Tar Pos-8 Position pattemn number 8 0~ 65535 [UC] 30000 [UC] | RWR
38 | OhiF26 | TRJMaxFreq-8 Maximum speed of number 8 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
39 | 0h1F27 | TRJAccTime-8 | Acceleration time of number8 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
40 | Oh1F28 | TRJDecTime-8 | Deceleration time of number8 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
42 | OhiF2A | TRJ Tar Pos-9 Position pattemn number 9 0~ 65535 [UC] 30000 [UC] | RWR
43 | 0h1F2B | TRJMaxFreq-9 Maximum speed of number 9 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
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Function

Display Initial Value
44 | OnF2C | TRJAccTime-9 | Acceleration time of number 9 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
45 | OhtF2D | TRJDecTime-9 | Deceleration ime of number9 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
47 | OhiF2F | TRJTarPos-10 | Position pattem number 10 0~ 65535 [UC] 30000 [UC] | RWR
48 | Oh1F30 | TRJMaxFrea- 10 | Maximum speed of number 10 | 0~ Mex freq [Hz] 60.00 [Hz] | RWR
49 | Oh1F31 | TRJAccTime-10 | Acceleration time of number 10 0.1~100.0 [Sec] 10.0 [Sec] | RWR
50 | Oh1F32 | TRJDecTime-10 | Deceleration time of number 10 | 0.1 ~100.0 [Sec] 10.0 [Sec] | RWR
52 | 0h1F34 | TRJ Tar Pos- 11 Posttion pattem number 11 0~ 65535 [UC] 30000 [UC] | RWR
53 | Oh1F35 | TRJMaxFreg- 11 | Maximum speed of number 11 | O~ Max freq [Hz] 60.00 [Hz] | RWR
54 | 0h1F36 | TRJAccTime- 11 | Acceleration time of number 11 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
55 | Oh1F37 | TRJDecTime-11 | Deceleration time of number 11 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
57 | Oh1F39 | TRJ Tar Pos- 12 Position pattern number 12 0~ 65535 [UC] 30000 [UC] | RWR
58 | OhiF3A | TRJMaxFreg- 12 | Maximum speed of number 12 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
59 | OhfF3B | TRJAccTime- 12 | Acceleration time of number 12 | 0.1 ~ 100.0 [Sec] 10.0 [Sec] | RWR
60 | Oh1F3C | TRJ DecTime-12 | Deceleration time of number 12 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
62 | OhiF3E | TRJTar Pos- 13 Position pattern number 13 0~ 65535 [UC] 30000 [UC] | RWR
63 | OhiF3F | TRJMaxFreq- 13 | Maximum speed of number 13 | 0~ Max freq [Hz) 60.00 [Hz] | RWR
64 | Oh1F40 | TRJAccTime- 13 | Acceleration time of number 13 | 0.1~100.0 [Sec] 10.0 [Sec] | RWR
65 | OhiF41 | TRJDecTime- 13 | Deceleration time of number 13 | 0.1 ~100.0 [Sec] 10.0 [Sec] | RWR
67 | Oh1F43 | TRJ Tar Pos- 14 Position pattern number 14 0~ 65535 [UC] 30000 [UC] | RWR
68 ' OhiF44 | TRJMaxFregq- 14 | Maximum speed of number 14 | 0~ Max freq [Hz] 60.00 [Hz] ' RWR
69 | Oh1F45 | TRJAccTime- 14 | Acceleration time of number 14 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
70 | Oh1F46 | TRJDecTime- 14 | Deceleration time of number 14 | 0.1 ~ 100.0 [Sec] 10.0 [Sec] | RWR
72 | Oh1F48 | TRJTar Pos- 15 Position pattern number 15 0~ 65535 [UC] 30000 [UC] | RWR
73 | Oh1F49 | TRJ MaxFreg-15 Maximum speed of number 15 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
74 | Oh1F4A | TRJAccTime-15 | Acceleration time of number 15 | 0.1~100.0 [Sec] 10.0 [Sec] | RWR
75 | OhiF4B | TRJDecTime-15 | Deceleration time of number 15 | 0.1 ~ 100.0 [Sec] 10.0 [Sec] | RWR
77 | Oh1F4D | TRJTarPos-16 | Postion pattem number 16 | 0~ 65535 [UC] 30000 [UC] | RWR
78 | OhIF4E | TRJMaxFrea- 16 | Maximum speed of number 16 | O~ Max freq [Hz] 60.00 [Hz] | RWR
79 | OhIF4F | TRJAccTime-16 | Acceleration time of number 16 | 0.1~100.0 [Sec] 10.0 [Sec] | RWR
80 | Oh1F50 | TRJDecTime-16 | Deceleration time of number 16 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
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(3) C tion C Area of Position Control
Comm
No. Parameter  Scale Unit  R/W Bit-by-bit assignments
BI5 | Virtual DI 16 (COM-85)
Bl4 | Virtual DI 15 (COM-84)
B13 | Virtual DI 14 (COM-83)
B12 | Virtual DI 13 (COM-82)
BI1 | Virtual DI 12 (COM-81)
BI0 | Virtual DI 11 (COM-80)
el muli-funclion B9 | Virtual DI 10 (COM-79)
0h0385 N I B8 | Virtual DIQ (COM-78)
(0:0f, 1:00) B7 | Virtual DI 8 (COM-77)
B6 | Virtual DI 7 (COM-76)
B5 | Virtual DI 6 (COM-75)
B4 | Virtual DI 5 (COM-74)
B3 | Virtual DI 4 (COM-73)
B2 | Virtual DI 3 (COM-72)
B1 | Virtual DI 2 (COM-71)
B0 | Virtual DI 1 (COM-70)
bis 0 Slave Af the vinua\_masier is set to the
1 - Virtual master |terminal block, it can only be read
g |0 PC1-32(Pos & Ctr) “None”
—t: PCW 32(Pos & Cir) “Freerun”
B5 o PC1-32(Pos Err Cti) “Dec”
IPosition/Synchro 0: PCW 12(Pos Mode) “Single Pos”
Oh000 (Control bits ki 21 : PC1-12(Pos Mode) “Multi Sync Pos”
B3 [2: PC1-12(Pos Mode) “Muti Sync Spd”
B> |01 APPO1(App Mode) “None”
—1~4: Not used
BT I5: APPO1 (App Mode) “Synchro”
B0 |6 : APPO1(App Mode) “Position”
0h0601 [Terget Position 0 |UucRrw [Target Posttion [UC]
0h0602 [Preset Position 0 [UC|pRw Preset Postion [UC]
0h0603 C“”ef”' posiion o 0 |UucRw ICurrent position of the virtual master [UC]
the virtual master
0h0604 Targgt posiion o 0 | UC|RwW [Target position of the virtual master [UC]
[the virtual master
0h0610 [Current position 0 |UCR ICurrent position of the Inverter [mm]
0nos1 1 Position/Syn.chro _ S 1 After finishing position control operation, bit is set when final
IMonitoring bits Iposition(mm) comes within the PC1-41(Target bound)
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(4) Functional Description of Terminal Block

nation

53 POS Run Signal input of position
54 POS Preset Initial signal input of pre position
55 POS Fast Stop Emergency stop signal input during position

control operation
56 POS HW Lmt H Signal input of the upper limit position
57 POS HW Lmt L Signal input of the lower limit position
58 POS Pattern-L Signal input of the position pattern number-L
59 POS Pattern-M Signal input of the position pattern number-M
60 POS Pattern—-H Signal input of the position pattern number—H
61 POS Pattern-X Signal input of the position pattern number-X
62 POS Preset Run Operation signal input for setting up position
63 POS Disable No position control signal input
64 Back Pre Posi Signal input back to initial position
65 POS V Master Signal input for setting up virtual master

| C-6




Warranty

Warranty

Installation
Maker LS ELECTRIC Co., Ltd. Date
SV-is7 Warranty
Model No. Z-pulse Encoder Option Module | Period
Name
Custom.e " | Address
Information
Tel.
Name
Sales Office
(Distributor) | Address
Tel.
Warranty period is 12 months after installation or 18 months after
manufactured when the installation date is unidentified. However, the
guarantee term may vary on the sales term.

IN-WARRANTY service information

If the defective part has been identified under normal and proper use within the
guarantee term, contact your local authorized LS distributor or LS Service center.

OUT-OF WARRANTY service information
The guarantee will not apply in the following cases, even if the guarantee term

has not expired.

v -

malfunction (failure).

-

natural calamities.

-

When LS nameplate is not attached.
When the warranty period has expired.

Damage was caused by misuse, negligence or accident.
Damage was caused by abnormal voltage and peripheral devices’

Damage was caused by an earthquake, fire, flooding, lightning, or other
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3.2.1 Break 2% 3 LItet0IH.
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2 2& -20C ~ 65C

=9 &« a0 &% 90% RH 0I5t (015 HE &a glg A)
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HE 43
Position Control &4 2S HME2 Ofefiet 20l PAS0 ASLICH
- Position Control & Jt= 104
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1 JI12 A
= e
o3 iS7 91X Mo Mg HBH SH IHE
F2 Jls G Ef(Vector) MO + IX MO
-5V =2 0 HHE 1Watt
HA 73 -12v 52 20 HZA 0.84Watt
- 15V &2z #A 1.05Watt
- ZI0H 200kHz 242
e - may e et
o as -2 1 Bt IOE(A B 2)
- 2iol =2tolE EtY AN (A/A+, A-, B/B+, B-, Z/Z+, Z-)
- ZI0H 200kHz &3
2 BA &3 -
- 2 28 H =3H(RTA RTB RT.2)
- l:’ = 5V 2tel S2toIt 3H
Ay M
Asim 6 /@ o e
QE BuEH/BE2 oIAG
e B B2 : e
L —4
ljl == 12V 2ol S20IH A3H
I 12 SHESI0 72
2 EE] | @g
A/A+ NI A WA Y
RH AY 2= AIRH A- ZA (et IOt EtQl
A HDHE )
B/B+ olAH B EA 2%
PEH BA ¥ AIPH B- BA Y (ete! Setol Bt Y
> EEEREEEN
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Ha 4%
Z/Z+ HNAH Z 2A 9
AHNAH zah 2 DM Z- EA et =etoly et
i CEERREEN
RT_A I A ZA 28 BA E22H(QE 2H)
e ZA =¥ RT_B A B A 2IEH BA SH(QE 2H)
RT_Z M Z BA CIE EA SHRE 2HH)
5V SV Mg =
a9 2o 12v 12V 8y &
15v 15v g &2
GND @ Jetee
THH & SHIELD 38 gcd
H 13is7 d3H S& ¢l 74
s
FIX MO SH XA 2AE 55 0lLf Y
H 14 d5 732
(1) 712 I Mol & 2E(PC1-12 Pos Mode : 0 Single Pos)Jt aiE&E.
E&h Hle SI1 /Xl Mo 28 ZE(PC1-12 Pos Mode : 1 Multi Sync Pos) 2t & SJI
FIX MO & 2E(PC1-12 Pos Mode : 2 Multi Sync Spd) OlA= Jt& OFAE G SHEE.
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2. 41, M X 23 =H|
2.1 X ¥ i
Step 1. AL & I

e SHE 2elsta, ot g0 20l iS7 /Xl Mol 88 AH S8 H=(ER 3)

ZASLCHL ZaE dDH SESZ2 MAHE HE 2 (DRV09 Control Mode : Vector) 2t
<Xl HMI01(APPO1 App Mode : Position)E SAI0I & £ ASLICH

g 2107 94X XMol Mg I SE FH

o




2 X, Hid & 2 FH

Step 2. TG HHM U LAH 485 SaH tidd

2EQ HIH ASHS S 3 0l FEE NI SHE SO Ot DD 20l A
HHAIBELICEH Ofh D&le olol CIHEl 4AHE JIHGI0IA tHESIASLICH QIHIE #1 2
5V 2tol Setolt HRACM ZHEAD, AHE #2~#4 = 242 QEF ZAH 15V AIAH
2 ASLCL

sV aiel Saols 15V 2E FHE 15v 2E el 15V 2& 2aE

COMP.OC 12V,
i = 15V &t
(2191 =201 5v) (2F ZaE) 15v)

COMP.OC 12V,
15y s

COMP.OC 12V,
g 15 el
(28 ZaE 15} (QE 2ol 15V)

| e
OIHIEl #1 CIHIE #2 OIHIE! #3 iL : CIHIES #4

WE4Es S Bt
515 N
WZ485 S o St

A5IH "OFF

A, (F1) PC1-12 POS Mode : Multi Sync SPD (5E 71 71Xl
HOl 2F 25) WAL L 485 SMEE HaBLC

(1) 18 otet JI=2 1/0 2l LHE 485 415 S+/S- = PC1-12 POS Mode : Multi Sync SPD
(BF= S| 2AX Mol 28 25)2 M8 Z2ES &4 OOIH celez ASELIth
(5 A2 55 &) 2X Mo 28 2= 1 oty

2-2 | LSELECTRIC




2.2 AXl MOl 28 =4

?AX mMol 2d Mol lHEH 43 % MSIE Fdote LHALICH

Step 1. ESJ| 5& Y& ol

- DRVO1 Cmd Frequency £ X Z(10Hz 015H22 & &6k, DRV06 Cmd Source £ Keypad
2 ARELCH

- DRVO09 Control Mode £ V/F 2 #F5t1 JIHEZ & &S Well, APO08 Enc
Monitor £ ZUIHGIAS W (+) 22 (T2 9xx [Hz])0l 215l=XI =QlSLICh

- BHY (1) S92 20l LULIHE S ™, APOOS Enc Pulse Sel € —(A + B) 2 &g BHASLICHL

©

Step 2. ATH SH L7

- APOO1 Enc Opt Mode S Feedback 2 &XE&LICH

- APOO6 Enc Pulse Num Off 2E{0l Z&E ADEH BAO A0 1024 S) S LHELICH
- DRV09 Control Mode = Vector (MIAE HE 2& 2E5) 2 SFSHLICH

Step 3. @SJ| m2t0IE =F( BSI| LE §Y)

- 8SJ19 HES 240 M BAS11 Pole Number (8 &J] =4), BAS12 Rated Slip (8 SJI
&2 =8 RPM), BAS13 Rated Curr (8 SJ| #2 &]), BAS1S5 Rated Volt (HSJ| A
&), BAS16 Efficiency (MSJ| &2 : B0l e L=AE LR USLICH), BASI9 AC
Input Volt (Q/HHE &2 M) S L=2SLICH

- BAS20 Auto Tuning OilAl All (BIME S4d) E= All StdStl (BXE F4d)
ASLICH

o
2o
i
a
1

- BAS20 Auto Tuning OilA All (318 N\FE) & CE6HE, BSII0t sl 8otHN 2&

sd2 L
- BAS20 Auto Tuning OllAl All StdSt(EXIE F4d) 2

HEHOUA 2E SIS =#ELICL 220130t €3 A0AN HSIIE sAdAZ =
SOILL ot 2HIZ MSI| M0l 2OtsE B0 ASELICL 2dE S0l

HihAE S &It Ta 2oLt
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2 X, Hid & 2 FH

Step 4. 2% 230/3 MO Jls &3

OUT31~32(Relayl, 2) Ol BR Control € &£F5tY, alg BE =2 AR =013
Holgez £ =+ ASLILCL AR 232013 MOl 28! Jls2 ADVAL(BR RIs
Curr)~ADVA48(BR Eng Pulse) Ol Al &FELICL 32& "?IX| MO 25 Break SX"S
FZSHAIDI HrELITH

Step 5. O{ZAA0IH 2= B
APPO1 App Mode £ Position 22 &FSLICH 2l 3% ¥ 85 AL A2 20|l 220

AEs 2 Met0IHE NEsl £FELICL

Step 6. Xl Mol 28 Xy 4y &3

PC1-01 POS Drv Src

?IXl Mol 2& F¥Ql 53 POSRun 2 Xg LA ZFELICHL

PC1-01 POS Drv SrcIt “0 Terminal” 0/, Cls @ XC) &2 HH(IN65~72 Px
Define) Ol Al “53 POS Run"22 &F&H0I0F 2AXl MOl &0l LIt

PC1-01 POS Drv Srcot “1 Fieldbus” 018, S4IE Jtat CHls S 43
&%F(COM70~85 Virtual DI x)0il Al “53 POS Run"22 & H&t0{0F 21Xl HOi S&0[ ELICH

¢ ZS6I0 "53 POS Run'S && & & glsLIth

App ModeE Position22 RS GtH &2 DRV Groupll %Ui= DRV 06, 07, 082 Cmd
Source®t Ref Source?l &t 220l 2HXE LA Application22 BHAELICH
Keypad® ZLIE LENM & XIg2 ‘A'(Application Option 2&)2 HAIELICH
Fht XEE "1~9""A~G"(10 ~ 16)2 Ut /AKXl 22 FL2 HS(Track Index) It
LISLIChH

2-4 | LS ELecTRIC




3 AX Mo 28

3. 9X Ho 2d
3.1 &5 29X Mo 2H

RIXIUC 2 SHE AKX X UC Ol Tetd IHEDL HESH iS5 &
SOt S E A0 SLELICh

]
=
Qj
2

40

APP | 01 App Mode 6 : Position 0~6 -
APO |15 Cur Pulse-H ol &g - pulses
APO |16 Cur Pulse-L ol &g - pulses
= . 0 : Terminal
PC1 |01 POS Drv Srct™ 0 : Terminal ) -
1 : Fieldbus
PC1 |02 Tar Position ol &g - uc
PC1 |03 Cur Position EPIIESE=] - uc
PC1 |05 Pre Position 0 0~65535 uc
PC1 |10 Track Err el 8 - pulses
PC1 |12 POS Mode 0 : Single POS 0~2 -
PCl |14 POS Acc Time 0.0 0.0~10.0 sec
PC1 |15 POS Dec Time 0.0 0.0~10.0 sec
PC1 |18 POS P Gain 50.0 0.00~1000.0 %
PC1 |19 POS I Gain 0.0 0.0~100.0 sec
PC1 |20 POS I Limit 5.0 0.0~300.0 %
PC1 |22 POS FF Gain 100.0 0.0~3000.0 %
PC1 |23 POS PI Out SCL 50.0 0.0~1000.0 %
0 : Fixed
PC1 |24 POS PI Type 0
1 : Proportional
PC1 |25 POS PropPI Min 100 0.0~1000.0 %
pC1 |27 Fast Stop Time 5.0 0.1~100.0 sec
0: No
PC1 |28 SW Lmt H En 0: No -
1:Yes
PC1 |29 SW Lmt H Lev 60000 PC1-31~65535 -
0: No
PC1 |30 SW Lmt L En 0: No -
1:Yes
PC1 |31 SW Lmt L Lev 5000 0~PC1-29 -




3 X MO 23

0 : None
PC1 |32 POS Err Ctrl 0 : None 1: Freerun -
2 : Dec
0 : No Error
1:HWLmtH
PC1 |33 POS Err Disp ERIESE=d 2 HW tmt L -
3:SWilmtH
4:SWilmtL
5 : Max Track Err
PC1 |35 Max Track Err 30000 0~65535 pulses
PC1 |41 Target Bound 100 0~65535 uc
PC1 |42 UC Num2 1 1~65535 -
PC1 |43 UC Denom(¥2 1 1~65535 -
0 : Rev+Index
PC1 |45 Preset Type 0 : Rev+Index 1 Rev+No Index -
2 : Fwd+Index
3 : Fwd+Nolndex
PC1 |46 Preset RPM 100 -1800~1800 RPM
PCl | 47 Preset Ramp T 10 0.0~100.0 sec
PC1 |99 POS S/W Ver - XXX -
IN | 65~72 | Px Define™ 53 : POS Run
COM | 70~85 | Virtual DI x*V 54 : POS Preset
55 : POS Fast Stop
56 : POS HW Lmt H
57 : POS HW Lmt L
58 : POS Pattern-L
59 : POS Pattern-M
60 : POS Pattern-H
61 : POS Pattern-X
62 : POS Preset Run
63 : POS Disable
64 : Back Pre Posi

1) 28 & 4J| 3% metol™
2) [UC]: (Unit Change) PC1-42 UC Num1} PC1-43 UC DenomOil oJah Hl&tEl SIS
BLICL"312 &5 Z2oY 2579 UC A& 822 X HHELICH

n2 44 41

N
j

3-




3 AX Mo 28

311 &M E8&

B= X Mot 2™ 2S= AN 4 el JIs S5(

= & TR0 2=, Position PI
Controller, 1D LIS ZA X2l 25, I2&/2 &

g Hel £5) 22 pdEUch

[
pal
=
Im

ez
Pt Siop Troe
PR |

Wt H én

SWt H Lev

[P O

e TS|

{—> iz 57| 2I%| Hlof 2% mE
>4 57| 21K Ho| 28 2=

ot =y | T BA

BA K2 25

8 31 &= Xl Mol 282 &M 25<

LSE . ecrric | 3-3




3 X MO 23

=C D20 ER0AM= @M X, SE RIX, Jt2E AL 20 Fhs SO B82S
OIZ5H0, AtCtelZ el

Position PI Controller E=0i
CIHE S HEs ot X
HLE/SI/EY HMel E50A

ANIH mEWw 2A Xel

28 Y LA @

App ModeE Position2Z X OIS 6tH 8 DRV Groupll 2= DRV 06, 07, 082 Cmd
Source®t Ref Source®l &F 1t 20K g0l SHXE LAt Application22 HAELICH
Keypad® ZLIEl 2LE0A 88 K& 'A'(Application Option 2&)2 HAIELICH
Fhte NE2 "1~9"A~F'2 O 2IX 32 FE9 HS(Track Index)It LESLICH
PC1-01 POS Drv Src

PIXl MO 2& Z&EQl 53 POSRun & K& AAS ZHELICL

PC1-01 POS Drv SrcJt “0 Terminal” 0|2, ChJls X 2 HF(IN65~72 Px
Define)0il A “53: POS Run"22 & HGH0{0F 91X HOI &0l ELICH

PC1-01 POS Drv SrcJt “1 Fieldbus” 0181, S41E Jtat IS X 2

43 (COM70~85 Virtual DI x)0il Al “53: POS Run"22 &F5I0{0F |IXl MO &0l ELCh

PC1-12 POS Mode

RIX MO 28 LEE 2L &= 9K Mot 28 252 F<, "0 Single POS" £
SEHELICH
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3 AX Mo 28

312 9IXl 32 ZZ2MY =25

BN FIXUC, BE AITUCL b4 AL, 25 AR 20 SEE 0185101, e
FNZRE SE SN0 TLEHI| AN LS YR TRHUCHSITEIYS" o
ACHEIB 5= HENS M8

£C Z2MY

g=

o
o o o T
o o 1 o
6577 o ° 1 1
P defne o 1 0 o
Ov | 085 0 1 0 1
Vit D
55 P08 Pattern T u ] ] u
o 1 T T
Pattem ' o o o
1705 Patiem X 1 A o f
1 o 1 o
1 o 1 T
1 1 o o
1 1 o T
1 1 T 0
1 1 T T
e —Y
oo
o
)l
|
o0
o1,
0110 SE 27
P07 3140 ouy, s
R o8 UU Denom Position PI
[ 2% 1000 /UU Num Controller
o3
PC7 TAT=50 1001
Do 10
7T [ 1010
1L p
R 011 P(z-ilmu Index) Ol BHETl=
229
TR o012 =
— 0 1 204 S04 (TR Max Spd-3)
58] 2. 7K A2 (TR) AccTime-x)
T o 3. 2% (TR) DecTime-x)
D14
7 [T 1110, =
QI3H mEY
un FE 2] BA R2 8%

08 32 91X 32 Z2od 25




3 X MO 23

PC2-01 TRJ Index

PC2-02~80 TRJ Tar Pos-x, TRJ Max Spd-x, TRJ Acc Time-x, TRJ Dec Time-x

IN65~72 Px Define, COM70~85 Virtual DI x

=& Z2mY 202/500 SH6HI| AHA= S ?IXI(PC1-03 Cur Position), S E

2| XI(PC1-02 Tar Position), &2 It AI2HPC2 TRJ Acc Time-x), 22 2% AI2HPC2 TRJ

Dec Time-x), 22 ZI0f =% (PC2 TRJ MaxFreq-x)2 HEJt ZRgLICH

PC2 O&80l= & Z2(Trajectory "TRIE 442l MHOIE(SE 2AX, b5 A2, 25 AlZL

Zt £5)2 PLEHUE AN B2 L0t & 16040+ ASLICH

4042 ChHls 23 POS Pattern-L, POS Pattern-M, POS Pattern-H, POS Pattern-X £
0t01, PC2 OE0 A= & 1642 2AX B2 & S 1HE WEs6t0ol 21Xl Mo

= ASLUICL O W Gt AR AAA (D] HE, PC2-01 TR) Index) Ol= ST L&

[

(
Oet 9l 32 229 HsE 2 & USLICH
FIX B2 B2= A AR HB0| Jts6t 2AX 28 S0l B2t HIS As
SO S0i12te Ol B2UZ 2SS UL 2
et !X 220t ¢F gLtk
IN65~72 Px Define £= COM70~85 Virtual DI x

58 : POS 59:POS | 60:POS

Pattern-X Pattern-H | Pattern-M | Pattern-L TR) Index

0 0 0 0 1 1 PC2-02~05 TRJ xxxxx-1
0 0 0 1 2 2 PC2-07~10 TRJ xxxxx-2
0 0 1 0 3 3 PC2-12~15 TRJ xxxxx-3
0 0 1 1 4 4 PC2-17~20 TRJ xxxxx-4
0 1 0 0 5 5 PC2-22~25 TRJ xxxxx-5
0 1 0 1 6 6 PC2-27~30 TRJ xxxxx-6
0 1 1 0 7 7 PC2-32~35 TRJ xxxxx-7
0 1 1 1 8 8 PC2-37~40 TRJ xxxxx-8
1 0 0 0 9 9 PC2-42~45 TRJ xxxxx-9
1 0 0 1 10 |A PC2-47~50 TRJ xxxxx-10
1 0 1 0 11 |B PC2-52~55 TRJ xxxxx-11
1 0 1 1 12 | C PC2-57~60 TRJ xxxxx-12
1 1 0 0 13 |D PC2-62~65 TRJ xxxxx-13
1 1 0 1 14 |E PC2-67~70 TRJ xxxxx-14
1 1 1 0 15 | F PC2-72~75 TRJ xxxxx-15
1 1 1 1 16 |G PC2-77~80 TRJ xxxxx-16

H 31 CHIs =00 o8 O 9IX o8 2y

3-6



3 AX Mo 28

AX MO FZ metog 9

PC2-02~80 TRJ Tar Pos-xx, TRJ MaxFreq-xx, TRJ Acc Time-xx, TRJ Dec Time-xx
SIXl MOl 22 TetllH=E 2 & MAJ| =X Lth
TRJ Tar Pos-xx : OIHEIOF T Eali0F ot= SH ?IX LICh

TRJ MaxFreg-xx: QIHEIJt SH /X0 =& ot sotel eIHE2 2t 5%

TRJ Acc Time-xx: 2/ E{Jt TRJ MaxFreq-xx0ll &< & WX It Al

TRJ Dec Time-xx: QHEIL 2t SZ0A SE XNSNA L WX 25 Al
* 91Xl = Reference GIAl

TRJ Tar Pos-xx: 40000

TRJ MaxFreq-xx : 40.00Hz

TRJ Acc Time-xx : 20sec

TRJ Dec Time-xx: 30sec

zz

40Hz

e

H 3 & 0Is Jdel (SEAX - MK

A2t
20 sec 30 sec

1% 33 (Xl HZ Reference Pattern

PC1-02 Tar Position

Sel= [UC] OI0H, 401 MELICH 4042 THls 23 POS Pattern-L, POS Pattern-M, POS
Pattern-H, POS Pattern-X 0l 2IghAl PC2 OE0MA S HdeHE SH 91Xl 2 (PC2 TRJ Tar
Pos-x)E E£0{ SLICH

PC1-03 Cur Position
SRl= [UC OI0H, D1 MEULICHL 8T fIXIE 201 SLICH

PC1-42 UC Num (Unit Change Numerator: &9 B3 2Xh)

PC1-43 UC Denom (Unit Change Denominator: %¢ B &%)

RIX SPIZ [pulses] KAl [mm] 2 BiIBe F= o9l HEE HIE LLICH
SHMIE [mm]CHal XHAIOl JGtE SHRAUCZ HE HE2S LHG06E ELICH Unit
Change0ll 2lof S0t B2 S = ParameterS2| &2lE [UCIZ LIEFHLICH




3 X MO 23

A2 CHSIH 2101 UHEHE = ASLICH

UCNum
[UC] = —————— x[Pulse]
UC Denom
“PC1-42 UC Num, PC1-43 UC Denom"9| 22 &el= 2t2f 1~65535 LICH MetA &2t
ST HISA 1S 2 22= 2NS 1 2 DEGD, 227} 32768 5 UX Y=

E2R2E HES| o0 Lo SLICH

* UC (Unit Change) 14 Ol &l

- 2EJt 16t7 3 &G "APO06 Enc Pulse Num"0lf 2& 0 A= ABHS
4812 ZA g0l SO SLICKL Ol AdACS A4 BAS 018

=& 2 PXMAE Sl HE2YLch

37.21[m](=37210[mm]) Jt B 4MbH ZAIF 910,782,101 [pulses] 012, CHS ot
LHELICL =, "PC1-42 UC Num” Ol = 1, "PC1-43 UC Denom” O = 24476 2 22

PC1-42 UCNum 37210 1

PC1-43 UCDenom ~ 910782101 24476

= 1mm X OISAl 4XMtH & HIEH BAI 24476 pulses)t SOH2CH= =0l ELICH

N = 2
65535 * UC Denom / UC Num ©| 2t0l 2,147,483,6472| gt2 €28 orELICh
UC Num/UC Denom?2| 2t0| 1/32768 2Lt 2@ otgLICH
ghel 1732768 (0.00003051758) 2 Ch 14k 2ol =gt Fat
gt
& UC Num/UC Denom®| gt0l 12Ct 2 Z=20l= 1[pulse]2l 2t0il HIaH
[UCIEt2Iel 8t0l HM <IXl MOiOt MU 2 =X dsLIch

SIXIFOIIL © X

o

ZELICHL

ore
a5

* UC Num / UC Denom 2t0| 1/32768 ~ 1A0I2| 2t0l Lt2tOF IR HMO{JF HEt5HH
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3 AX Mo 28

3.1.3 Position PI Controller =22

=C D2NY SR0A d4E £ ZZMAS 260
SIXI Z2OL S Position PI Controller Ol A 91X ellTied A
Ol RIX AIHEA ZAQ S7 HIAMH SHEUA TSN o
JIE &5 XEg eHSLICHL E£8 e MoJl SES fIotH £ ZRaes Mg

2 4t (Feed forward : PC1-22 POS FF Gain) &LICH

Position PI
Controller

z6}

POS FF Gann

Qo281
HES X2l 85

A& Z2nRipm)
A&Elrpm]

!
4

&
2y

PCL2504]
10007

1 [pc2 pos prType 1

2_[Pe1-24 POS P Type 1 : Proportional”

Xl TEW A

[PaT =]
[Pa s
7O PropP i

212 3.4 Position PI Controller E5%




3 X MO 23

PC1-18 POS P Gain

P Q%] & LHELICL OIS SO PAHIQI0I 10[%] & W, MSI| JIH2 JIE22 X
QI 2mfrad] O L&5HH, = =5 (PC2 TR Max Spd-x)2| 10[%]2t P RIO1212]
£ LMELICL IS S0i, "PC2 TRJ MaxFreg-xx" It 60.00[Hz] 2 ([, 6.00[Hz] It P
Hoiolel LI

PC1-19 POS I Gain

I HQlfsec] & LHEL OIE S01 I A0l 10.0[sec] & M, MSI| JIA2 JE22
X Xt 2mfrad] O 25t T R01J12l 2501 =0 £5(PC2 TR) MaxFreg-xx) DAl
HESHEIIINHX 10[sec]ot A~ RELICH

Ch.
'

PC1-20 POS I Limit
HEJlol 252 NetstezM HEJ| &2 23S YX(Anti-windup) & LICH 10.0[%] £

LHGI, 2 H5(PC2 TR) MaxFreg-xx) 2| 10.0[%] 2 H=J|2 £HS MStELICh
Z|0h £ (PC2 TR) MaxFreq-xx) Jt 60[Hz] 2t&, 60[Hz] 2| 10% 2! +6[Hz] & HEJ|2
EHE NetELICh

PC1-23 POS PI Out SCL
PL MOIJ12l &2 ANL(%]S £FELICHL 2320l 50.0[%] 0I¢, PI MO{Jl &2
50.00%] It 2l& EHELICL

PC1-24 POS PI Type

PC1-25 POS Prop PI Min

- PC1-24 POS PI Type “0 Fixed” : X S0 &2t 810l PI M0{J12] 30| PC1-23 POS P
Out SCL OIA =& &S g2 nFELCL

- PC1-24 POS PI Type “1 Proportional” : =0t $S+5 PI M01J]2 £5HS HldXH2=2
SHELCL MS0A PL OIS £20] P ROHE & Q2SS 2, PC1-25 POS Prop PI
Min 22 PI HO1D]2] 2AtS MEELICH

PC1-22 POS FF Gain
&gk 24 (Feed forward:FF) HI1[%]
S dg ZAFO2M PL A0

0\0 o

PC1-10 Track Err
X MOl 2AIM AR ATEL BAR 9
20ELUCL O 29 28 YEolA g

| DS TAO Xtpulses] & AAL2Z
USLICH

F\I’
]
0z
o
10 >
Hu
o
2
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3 AX Mo 28

2t/ RK 2l T T s=2
3.1.4 HHE/SZX/EE Mel(U2 Xel) =5
SIX MOl 28 S0l RAX Mol 2d 2@ EY LUAN LFS BHOR 2HE A
L= SCELICL
fIX MOl 28 23 EE Mal
]
1
H
1
]
1
|
W | 6572 [N ] |
i POS HW Lmt-H #3 T E S Lt g PC03(Cur Positon) . ]
O | 1085 off _‘_SM"LMAHEH >SWimtHle =" [}
ST RL® No FALSE o )
5. POS IV L I o T -
7T 1
Cur Postion Yes FALSE LA
Yes TRUE 3
|
]
]
1
0 '
PO 3 1
POSENDs) 5 I
1
|
]
1
PCL-03(Cur Position) P ) 1
G ) ;
LI K L G PCEL E:'n . :
PCT 31 2o ) H
LtLLev WaTrack Eit st g ]
ol TRUE 5 H
[CurPosiion ]
1
'
QX MO 28 22 s £
[ "
] [
' ]
' off [l
: 37 POS Clil [l
[
' [l
[
T H
Tar Posiion H
(POS Err Disp) FCT 03 :
POS Err Disp Cur Postion H
PCT ] a1 H
Target Bound '
]




3 X MO 23

&2/
Egx2 g2

DRV (Freq Ref Scholkt
It

CEEIS T A:—E)'
o

: aa0 ey LEER=CEES
EErE

8 35 02 XMel 255

PC1-14 POS Acc Time
PC1-15 POS Dec Time
RIX MO 2 g It2HAIZEALICH Position PI Controller It ?IX| HHBEAHAS

W23 =350 IHME 242t 0.0[sec] (S E6tX) 2 £FaH0F SLICH

IN65~72 Px Define : POS HW Lmt-H/L
PC1-32 POS Err Ctrl
PC1-33 POS Err Disp

il 0 2I0IE ALIXI(POS HW Lmt-H) £= ot8t otER0f 2l0lE ALIXI(POS HW
Lmt-l) 22S ZAIE & AUSLICL

oiE 210l 25, “PC1-33 POS Err Disp” Ol “1: POS HW Lmt-H" &&= “2: POS HW
Lmt-L" £ CIAZ 0l LIC

L oY 220l LGt “PC1-32 POS Err Ctrl” OlM & &8 2H#(0 None / 1 Freerun / 2
Dec) @2 2HELICL




3 AX Mo 28

0 None: 2 SAIE LI

1 Freerun: QIHHE S| &30/ XSELICL Of O 2= 22013 MO JIS(OUT31~32 BR
Control) S ALESICHH, CIHEIS] S0l RSED SAI0 20130 E&LICH

2 Dec : "PRTO7 Trip Dec Time" OlA &F&t 2% Al2tez HXELICH 0 O 2=
Sa012 MO J1S(0UT31~32 BR Control) S AFESHCIE, 2012 £8& FIt=~(ADV47
BR Eng FnOl A E2i0130+ &&lLICh

r
0z
jua)
iy
=
J})

PC1-28 SW Lmt H En

PC1-29 SW Lmt H Lev

PC1-30 SW Lmt L En

PC1-31 SW Lmt L Lev

PC1-32 POS Err Ctrl

PC1-33 POS Err Disp

B RAXOL AIBRIOL HHE AXE HOIH=XE 2AIE &= ASUCHL ARSI O 8
RAXNE 2 = A B0 2ZES0f 2/0IE ALAXI(SW Lmt H/L) 2t &LICh
PC1-28 SWLmt HEn: &8t AZEQN AKX AE OIS ZFELICL 0: No 0/8, &gt
LTEFO A9IRE SHGHX #SLICH

PC1-29 SW Lmt H Lev : PC1-28 SW Lmt H En 0]"1:Yes" & [ &8t #[UCS 243 =+
ASLICH

PC1-30 SWLmt LEn: 618 AZEQN ARX AE OIS ZFELICL "0: No"0IH, &8t
LZEFO A9IXE SHGHX #SLICH

PC1-31 SW Lmt L Lev : PC1-30 SW Lmt L En O "1:Yes"2! O &t&t
ASLICH

oie E0l 25, PC1-33 POS Err Disp Ofl "3 : POS SW Lmt-H" £&= “4: POS SW Lmt-
L' 2 CIAZgolgLIth

deucs €38 =

L& oY ER0| Lot PC1-32 POS Err Ctrl Ol A &£ &H 2(0 None / 1 Freerun / 2

Dec) 22 2&ELICL

0 None: 2% &EHE H=Z RAELICH

1 Freerun: QIBE S =20 XHEELICH O I 22 2013 MO J15(OUT31~32 BR
Control) € ALS8HTHH, CIHE Sl 0| Xt SAI0 20130t & LICh

2 Dec : "PRTO7 Trip Dec Time" OIM &F& 2% A2tz FXELICL 0l O 2%
Be013 MO J15(0UT31~32 BR Control) S AFZEICHY, 22013 €8 F0t4~(ADV47
BR Eng F0IlA 220127t €& LICh

PC1-10 Track Err
PC1-35 Max Track Err




3 X MO 23

PC1-32 POS Err Ctrl

PC1-33 POS Err Disp

OIHE 2% =0l “3.1.3 Position PI Controller'S=2| ?IX| IHgA ZAQ X =W
ZAO RH0IJF £FXI "PC1-35 Max Track Err"0l 422 HO X=Xl 2LIEE &LICH
oiE E80I L5, "PC1-33 POS Err Disp” Ol 5 : Max Track Err” € 20 SLICH
Lsh oY E-0I ZGHe "PC1-32 POS Err Ctrl” OlM & &8t 2H#(0 None / 1 Freerun / 2
Dec) ©2 2 ELICL

AEHE HS KAELICH

1Freerun: QIHE S Z20| IHELICHL 0l I 2% 2013 MO JIS(OUT31~32 BR
Control) S ALSSICIH, CIHE Sl £20] XHSHED SAI0 20132 &&LICH

2 Dec : "PRTO7 Trip Dec Time" OlAl &8t 25 Alte2 FXELCHL 0 f AR

A

0 None :

0
™

=eflol2 Mol J1s(0UT31~32 BR Control) S AFZSHCHY, Zefl013 €8 F1t=~(ADV47
BR Eng Fr)0il Al E2il0/=20t &lLICh

IN65~72 Px Define : POS Fast Stop

PC1-27 Fast Stop Time

SIX Mol 28 o 2HE SINE = USLICL

CiJls &2 POS Fast Stop 0 2SS, eIHEH 2l S =2 Fht==0 &2 8l0I"PC1-27
Fast Stop Time" OlM Z& &t 2HAIIC2 HAIELICH £8 Xl EIL0I2Z, SEX 25
S0l POS Fast Stop 0l Off ZlCicte, S 2&5S |KAELICHL

=]

SN SHES SH AXY S Ao a2t 8ol & "PC1-27 Fast Stop Time” 0l Al
I BE AACZ ZH FXstsE JlsSLITHL

3-14 | LSE.Lectric




3 AX Mo 28

Speed/Current
Controller

P 42
UNum
PCL] 43

UCNum/UC
Denom

- ————————_——————————————- - -

POSPreset Zia}

|_off [o]
[ on [1]

APOT 15
TR e e s
UC Num Pre Position
Cur Puise-L Virtual DI x L] 43
54:POS Preset| Ch

QU mj=
A K|S

new Bx Mol 22&

LSE . ecrric | 3-15




3 X MO 23

IN65~72 Px Define, COM70~85 Virtual DI x: 54 POS Preset

PC1-05 Pre Position
AEXIE ZFEH 2XI[UC] "PC1-05 Pre Position"2 2 CHIs/Jta CHls &2 "54 POS
tO! Preset BILICH QIHHE{Jt HXIE AEHOIA <=8 EI0{0F G, Preset

Preset” S ALZ3|

s e BtEAl Off ook ELICH 2+ & =0l POS Preset SHXJ SO 2
Preset J|SS GtXl 2&LICH Preset SHAIDE Bt OffS GHXl 2US Z 0= steiet
Preset J|SS 6t 1 £ FXl AlGIT PresetS ot 2&LICHL 2t X 28 S0l CHAl
8 POS Preset ©HJtS OffF CHAl Ondtol On AEHE |RXE FR0= XL &M

3-16 | LS;EI_ECTI?IC
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3 AX Mo 28

3.1.6 ?Xl =I5 28

Q
=

224(62 : POS Preset Run) Off 2ol S& =T (PC1-46 Preset RPM : ()2t LAl
28) o SF It Al2HPC1-47 Preset Ramp T) Off 2ldh OISE O, ?IX JIEH0l
M= Chebst 21 (PC1-45 Preset Type) Ol 2lah 91X JIEdS Z2FELICH

i
«
@ or

=)
In o
o

IN65~72 Px Define, COM70~85 Virtual DI x: 54 POS Preset
IN65~72 Px Define, COM70~85 Virtual DI x: 62 POS Preset Run
PC1-05 Pre Position

PC1-45 Preset Type

PC1-46 Preset RPM™

PC1-47 Preset Ramp T2

PC1-45 Preset Type | ST 2y

(1) CHJls L= 62 POS Preset Run 0] On &%, S&

% £ (PC1-46 Preset RPM) 2t S& It AI2HPC1-47 Preset
Ramp T) 22 2™ ELICH

(2) CH)ls 23 54 POS Preset 0| On &
HHRI 0, S& £ (PC1-46 Preset RPM) 2l
S™ELCH

(3) CtIls &= 54 POS Preset = - HLI22, = POS Preset
Ol Off &1, & etLt= Index pulse(HDC ZEA)HAM S TH
?IXI(PC1-03 Cur Position)E ALE X0t &F & 91X (PC1-05
Pre Position) 2 =J|15t5t10 2HE= FHXELIC
(1) CHJls L= 62 POS Preset Run 0| On &%, S&

% T (PC1-46 Preset RPM) 9t S& JtZ= Al2HPC1-47 Preset
Ramp T) 22 2™ ELICH

= &2 B AYE0|

o 20% °

0 : Rev+Index

ol

(2) CtJl's &3 54 POS Preset 0l On &&= &2t 3IHEE
HIRIH, S8 £ Z(PC1-46 Preset RPM) 2| 2 20% 2| £&2

1 : Rev+No Index
2dguch

(3) CiDls &= 54 POS Preset 2 WHLI22, = POS Preset
Ol Off &l= &2, & 2IXI(PC1-03 Cur Position)S At Xt
HF& A (PC1-05 Pre Position) 2 =J|&t6t10 2HE
dxguch

(1) CJls L™ 62 POS Preset Run 0] On &%, S&

=T (PC1-46 Preset RPM) 2t S& Jt2t & AI2HPC1-47 Preset

2 : Fwd+Index
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PC1-45 Preset Type | S& 28

Ramp T) 22 2&ELICL

(2) OHJIs L= 54 POS Preset 0| On &= =2 S&

£ & (PC1-46 Preset RPM) 2| 2 20% o £=2 SHELICH
(3) CtoIs &2 54 POS Preset S M HLI2S, = POS Preset
0l Off &1, S 9Lt Index pulse(MAE ZEA)0HA S
®IXI(PC1-03 Cur Position)S AtSXtJt &8 IR (PC1-05
Pre Position) 2 ZJI&tot) LEHE FXELICH

(1) O1s 2= 62 POS Preset Run 0 On &8, S&

£ E(PC1-46 Preset RPM) 2 S& Jt2 £ AI2HPC1-47 Preset
RampT) 22 2&ELICH

(2) CH)Is 22 54 POS Preset 0| On &&= =2,
3 : Fwd+No Index £ (PC1-46 Preset RPM) 2| oF 20% o =2 2™ ELICH
(3) CHls 22 54 POS Preset S MM LI, = POS Preset
0 Off &= =2} &M ?IXI(PC1-03 Cur Posmon)% AE X}
HFs ARl (PCL-05 Pre Position) 2 xJ|56t] 2HE
AL

=)

Jn

3

H 3.2 Preset Run Type
F1)"PC1-46 Preset RPM"0ll (-) 2tS L=AGHY, s|Xote Yo Bl Yoz 2XMFLICL
2=2)"PC1-47 Preset Ramp T"= "DRV20 Max Freq"E JI1E22 SMol JtZ=H AlZFYLICH

IN65~72 Px Define, COM70~85 Virtual DI x: 65 Back Pre Posi

S (65 : Back Pre Posi)0ll 2|5l Preset = & (PC1-46 Preset RPM : (-)gt & Al
oAgtsr 28)%t Preset Jt2t< AI2H(PC1-47 Preset Ramp T)0l 2I6Hl Preset %I XI(PC1- 5 Pre
Position)22 2IXl 0ISS otA ELICH

PC1-99 POS S/W Ver
fIX MOl S/W of HES LIEFLICH
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3 AX Mo 28

3.2 9IXl MO 2/% Break S&

AR HOUA 220 1A MSEXISE MOSH| 915t THsdt 20l 232 ook &Lt
Ot ZHOIA "2/8 I MSFEX"E 2LF "2d0[2" £ "AR 20132t &Y

Bt

LUHOl ZEHO HME 28 &5 0162 SEHAS O AR 220130+ SHELICH
X HOMME SEXO CHGIAS O 2 20130t S=6HOF &LICH

FIX MOl 28 S0 SHX =X6HA &0 OHE 070l 2t ItEIt FX &
FR0U= STHOY 20l AR HS = SHGHA =t

ADV | 41 BR Rls Curr 50.0 0.0~180.0 %
ADV | 42 BR Rls Dly 1.00 0.00~10.00 Sec
ADV | 44 BR RIs Fwd Fr 1.00 0.0~ZI0H =Dt | Hz
ADV | 45 BR RIs Rev Fr 1.00 0.0~/ 0ot | Hz
ADV | 46 BR Eng Dly 1.00 0.00~10.00 Sec
ADV | 47 BR Eng Fr 2.00 O~ZI0H === Hz
ADV | 48 BR Eng Pulse 10 1~500 Pulses
OUT | 31~33 | Relay x or Q1 35: BR Control

IN 65~72 | Px Define 49: Break Feedback

PRT |82 BrakeTrip Time 20.0 0 ~ 600 sec

HIt E2013E 0185t 2ot AASUAM 220122 2 2Z SHZ Modte 2=
AFZEILICH 22013 Moot S ot AR0= ASA AR S

2H(ADV 20~23)2 S GtAl £SLICL 22013 s&0 tet mEs Ass 2|
oA E SHXHH(IN65~72 Px Define, COM70~85 Virtual DI x)2| J|S2 "49:Break
Feedback'©2 &FELICH

3.2.2 Edi0I3 MY ANRAA

28 XNE0l &3 =S =I| X AlZH0l Xdh 2 53 MJIF Zeflol3 WY dFEBRRIs
CurmnOl 4 ©let SF& £ Xz 22013 g JSE £ LG 2alol=2 Mgy X
AIZHBR Rly Dly)Ol XIth 20l Jt5S AIZELICH

JIS Al HEMO 2S0AE 22013 HY FOot+=2 2360 =J| Zelol3 28 O

E3E AOtE += AES LI 45 B 5t2 Al & 25t Tet 45 Al & 5h2 Al
22013 JHLZ=0t~(ADV-44:BR Rls Fwd Fr, ADV-45BR Rls Rev FNE Z&HE %= ASLICH




3 X MO 23

3.2.3 Position X0 2d(0|3 Z8& AEA

Position MO Q! 22 SH X2 S 2AXIAS AIH A XH0IJF 203 &€&
Z A(ADV-48:BR Eng Pulse)at LHOIl S01 @Y Baol3 €8 s sl £3&
sglol3 €8 Xt AIZHPRT-46:BR Eng Dly)Set0ll= X5t PIDHMOE GHHM
AXIHOIE ELICHL XA AlZF 0IZ0E 05 MOE otHA X ASI S02I18
JICHgLICH

55
Ag
Release Freqe . ol
ngage Pulse
/ o / ERH]
POS Run ¥
3l
i
Refease H
Gun !
&2 ! :
B :
Release delaye, Brake Release pointe
~——/ Engage delaye
sej013 t - |
PERE e

1 2 3 4
8 37 /X MO 205 Break S& =
8 3701M 1792 2013 HeEals ZHE Jtels Al 5 2H0 MI|Xel 80|
g MKl 2ol oY ASE 2 %10 JITHELItH
2792 Y 20 2F FODS0M 2H0 E300 L4 2 WX JItels FEALCH

0l BRUAME &= LHGIL 28 R ZF 458U

3-20 | LSELECTRIC




3 AX Mo 28

3Rge FaFe AR MO P YU

4792 SH AR L6 Rlch RES 2&cts 22 LG 2T F B
QIR HAH A XO0IJ+ 2013 €8 ZA(ADV-48BR Eng Pulse)gt ool =€ oted
24012 28 Us5E &4 ELICH

52 2013 €& Xe! AIRHPRT-46BR Eng Dly) 22t2 2 CIHE{Sl Eafi013 Xt&
ES 22 2% SH0/130t €2 O NN AX MOAHE A= st= p2AUCH

67122 "POS Run” 41SJt OFF & MNHAI 0% MOE ot= R2LICL 0 RAUAE=E
PIXIHOf PIDEAS 245X &ASLICH 0101 Se0130F SHGHAI W20 PIDE0!
LU F0= 2013 020t LAGHH =0 QIBE S IOLTIF 2rdstA LIt

3.24 LBk i XO 2013 28 AAA

Position HIOIE LI} Trip, REXIN ©28171 & POS RundlSJ} OFF & [, 1212

2 NS00 2 Position M0N0 A 2t =& HEl HOIZ B0 BN ZLHs 53X

Ol 2 ElB e FM40 22013 B8 FI4(ADV-478R Eng Ol £ of
Al

02
e

2
e
2£8 X6t 4FE £ UNZ 20|13 28 AES SAELICL 2013 €8
XIe! AIZHADV-46:BR Eng Dly) S0 FIt+5 |RX& £ &2 Fh4= 001 ELICH
e LE}
EE]
Release Freas Engage.
/vav‘
23
EE
REREET
asl
=& —
e M./—\—
e
. Wi
=20 I
Ao T
s Rofease ‘e\y Brake Release paint. S A
CERE Hee 20 EHE
[ — | [ PNECS
. S [ R

I}

8 38 28t K5 HE MO Break S i
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3.2.5 2d10|13 D& (Ext-Break)

Ext-Break 1Z0| Y& ot= =&

1) HH 28 2C0M 23013 €8 F0F=(ADV-44: BR RIs Fwd Fr, ADV-45: BR Rls Rev
Fr) &2 = 53013 JHe & F(ADV-41:BR RIs Curr) 0| 4012 JHet A5 E25t0
I OHLSHEZ 0lat S2X &2 HEHZ2 2012 D& 2= AI2HPRT-82:BrakeTrip
Time)0l Z1t5te EEYS LAIIID FXELICL

Z£25 1D 2 0/3 Release delay Al2F 0IF Al E0/13 OIS
3 D& HEAZHPRT-82: BrakeTrip Time) OILHOI L&EX 2™
S RIEHLICh.

|3 Engage delay Ol 0 Eg0/3 IS d=H(Z8 AS)0t
22013 & ZEAIZHPRT-82) OILH0I SORX &2 AAl EES LYAIDID

T kb
0

@
=)
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3 Xl MA

50
>

3.3 04 o & FA
331 0l &3
S Trip0l 2MS A2, &M Trip LHEE PC1-33 POS Err Disp It2tOIEIE &1
St AR
E5 | MK THp U8 014 ol EIE
1. POS SW Lmt-H PC1-03 Cur PC1-02 Tar Position 2t
Position 20l PC1-05 Pre Position 2t0l
PC1-29 SWLmtH |&&8t PC1-29 SW Lmt H Lev
Lev 20t =28 |E£= PC1-31 SWLmtH Lev
NS SASLICH [JIE 20 SUHSeX &
| SLAI
2.POSSWLmi-L | PC1~03 Cur saNe.
Position 20l (JIZ gtolete & ol
osition Sus 2 o0 S0 4
POI-STSWLMIL oc2 mmato zaA2)
Lev 20 2o - Do s =
%S eMELC NS TripS i Al oteds
PC1-82 POS Ctrl €&
None@2 #%F % Keypad2
Stop/Reset HES +E &
CHAl EEGHAI 2.
3. POS HW Lmt-H AF¥s Wls HFE OHEHY DIs St
POS Ctrl Err X e e SEHE SRIGHAIDI
AS0 0140l BresLIch
I8 NEs
SMSHLICH
4.POS HW Lmt-L 283 D5
L
RELIRL
b/l BnE<3=
S
5. Max Track Err digA BAG QEHN HZE 2ot
QI mEH L0l 2 22 LHE &
A9 ROt UOL| £t HEHE EOIGHAIDI
PC1-35 Max Track |HFELICE

Er 43X 20 2
42 1¥S
LMEHLICH
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Al Hlg SI1 9Kl Mol 23

Ct==2] CIHEI DL S8 AIZE LHOI 2t2te] 2 H AXI[UC) MXI E<ot=s 28 2ELICh
QIHHE X AEHOlA QABIE 2ol HE Wek(EM fAXI[UC] §) 0l E==010] B0 &<
01712 Fieldbus SEAIOZ 012 €|0{0F BHLICH
SUB AIZE LHOI Ch= QIHHE 2l 242t SH QIAIUC &2 288 2

o

ofZcIAH0I&8 (020 X S) 0lA

10

APP | 01 App Mode 6 : Position 0~6 -
0 : Terminal
PC1 |01 POS Drv Src 0 : Terminal ) -
1 : Fieldbus
PC1 |02 Tar Position EPIRESE=] - uc
PC1 |03 Cur Position B - uc
PC1 |05 Pre Position 0 0~65535 uc
PC1 |10 Track Err ERIESE= - pulses
0:No
PC1 |11 V Master Set 0E=1 -
1:Yes
PC1 | 12 POS Mode 1 : Multi Sync POS 0~2 -
PCl1 |14 POS Acc Time 0.0 0.0~10.0 sec
PC1 |15 POS Dec Time 0.0 0.0~10.0 sec
PC1 |18 POS P Gain 50.0 0.00~1000.0 %
PC1 |19 POS I Gain 0.0 0.0~100.0 sec
PC1 |20 POS I Limit 5.0 0.0~300.0 %
PC1 |22 POS FF Gain 100.0 0.0~3000.0 %
PC1 |23 POS PI Out SCL 50.0 0.0~1000.0 %
0 : Fixed
PCl |24 POS PI Type 0 -
1 : Proportional
PC1 |25 POS PropPI Min 10.0 0.0~1000.0 %
PC1 |27 Fast Stop Time 5.0 0.1~100.0 sec
0: No
PC1 |28 SW Lmt H En 0: No -
1:Yes
PC1 |29 SW Lmt H Lev 60000 PC1-31~65535 uc
0: No
PC1 |30 SW Lmt L En 0: No -
1:Yes




PC1 |31 SW Lmt L Lev 5000 0~PC1-29 uc
0: None
PC1 |32 POS Err Ctrl 0: None 1: Freerun -
2 : Dec
0 : No Error
1:HWLmtH
PC1 |33 POS Err Disp EPIRESE=] 2iHW Lme L -
3:SWilmtH
4:SWLmtL
5 : Max Track Err
PCl1 |35 Max Track Err 30000 0~65535 pulses
PC1 |41 Target Bound 100 0~65535 uc
PC1 |42 UC Num 1 1~65535 -
PC1 |43 UC Denom 1 1~65535 -
0 : Rev+Index
PC1 |45 Preset Type 0 : Rev+Index 1 ReveNo Index -
2 : Fwd+Index
3 : Fwd+NolIndex
PC1 | 46 Preset RPM 100 -1800~1800 RPM
PC1 | 47 Preset Ramp T 1.0 0.0~100.0 sec
PC1 |99 POS S/W Ver - XXX -
53 : POS Run
IN 65~72 | Px Define -
54 : POS Preset
COM | 70~85 | Virtual DI x 55 : POS Fast Stop

56 : POS HW Lmt H

57 : POS HW Lmt L
58 : POS Pattern-L
59 : POS Pattern-M

60 : POS Pattern-H

61 : POS Pattern-X

62 : POS Preset Run

63 : POS Disable

65 : POS V Master
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glel 821 /Xl Mol 28 252 SH6H| AHAE Jret OtAE QIHHE 10HeH T
Jtal 21012 oIHE 2 A9 MOI(PLO)OI 2HISI00F BLICH

B Ch=ol QB SO OtAH, Jhe £201E2) o &9 RO0III(PLC) = Et=Al Fieldbus
SR ZEIOM AHE X AEHOIA CIHE R At 2est I2ES F10 22
%= A0k ELICh

8 ALl OIM PLC 2 2IHHEIS 0I85t01 Hidl SI1 91X MOt AIAES PE6ls LS
2o{SLh

bl S21 2AX MOl AIABOIM Fieldbus S4I01 AIE0tl= F2 84 292 s
2&LICh

Ab
I0h0385 . - - R/W [POS Run 21X Mo &
?I X1 /S 0 : Slave 0: Jtat ZaloIE(Ch=)
I0h0600 - - R/W [B15
X0t E 1 : Virtual master 1: Jh& OFAE(LDH)
- - 2t QI E{2l 0~65535
0h0601 [EH2L 21X 0 UC R/W [EF2U 2IXI
Lol Aol fIxl X
L CHel Jrat DH& OtAE Sl 8T ?IXIE
Dhar OFAE 2
0h0603 |_ _ 0 UC |R/W |OFAE(Virtual Master) 2| [Dtat SeflolE
ERUREPA| _ -
BRI CIHHESHAH 2eis.
1 CHol Jtat Dtat OEAES B2 9IXIE
Dt DFAELQ
I0h0604 o 21 0 UC [R/W [DFAEf(Virtual Master) 2 Pta &efl0lE
o EEIEE EEEREIEEES
- - 2t CIHEIS 8T 2K
0h0610 [ <IXI 0 uc R ol QIBiE el 81 <
2LIEHE

H AL 9IXl MOl AIAE0IA Fieldous S4I F4
Ose 18 Al of ME 2F 28 Higl SII 91X Mo 28 259 28 &
Step 1. Hlgl S71 9IXl Mol 28 2E &3

glel S21 /Xl Mol 28 2 32 Ad 2 HHS(QHEHL~CIHEN) S "PC1-12
Pos Mode” Ol Al “1 Multi Sync POS" £ & E18HLICH
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Step 2. X HXI[UC] B2
@1~ @n:n O QHESEBEL~HEHNS KHaIS S 2IXI[UC) (S
C Ol SAELIC

4><
k-

: 0h0610)

L1
b}
=

_ | asiEe B i
- SUEE

Step 3. 49/ RIOIJI(PLC) @1t

@ :PLC OIlA JHAF ORAEI(ICH) ©F JbAF SEI0/2(CHe Of) 2 ZEELICH

2 OIHEISS 2 PIXIUCH & Step 2 OIA 24122 2t QIHEISS 8T FIXIUC] 2ol
x0lel HHAS HeLICh

O EOR E KR 2 32 JH8 1019 QIHE(S, SX0I0F 5t H2Iok JbE ©f SIHE])
OF JHA DFAEIDF EIUICH @2tA, D& ALHAE ©

.2 2 20l B 9IXIUC] Ol CHoHA

SE AXUC JF J1E g0l g2 2IHE 2 Jb Jtat DIAEDE ELICHL 2HE 2 8 K2
UOIXl CIHEIEE 2F Jtd 01201 gLt

&l =4

2t CIB{Ei 2l 0~65535
Lol A2l fiXl Xig
2t Qe X X
2LIEE

H A3 Step 30lA AtBots 84 =4

h0601 |SE ?IX 0 uc R/W |SE I

h0610 &M <X |0 uc R oiE CIBEICl 8 2RI

Step 4. PLC Of 28t Otat DiAE 2 OHA =8I012 XIF
(1) ®1~ @n:Step 3 OlA ZHSH ta OLAH(QIHE 2) & Jta Sel0IE(QHEH 28

o

Helst LE CIHIE)E PLC It SalS Sdo AFELICH

Jtd OIAHE £3Fols Lye SAYX 0h0600 XIS 0IE5t= LY SUUE
OlEsot= 280l ASLICH

S& YIS 0185t Y-H22 S& Y 0h0600 HXIC &9 HIEMSB) € On 5t&,
Jha OFAH, Off ot Jtat £ell0120t ELICH [MetM, S41 #iXl 0h0600 2 = &<
HIE(MSB) € 1 2 A8t 2, QIbH 2 2 SA4I6t0 Ot DtAEZ XIFELICH £8 IBE
2 E MeIs AHEESMH= S4 #Xl 0h0600 ©f = &a? HIEMSB) £ 0 22 A &
S50 Ot =elolEE2 XEELICH
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Blis
Jn

ubi=pll 0 : Slave
0h0600 - - R/W B15
MOHIE

&
1y
o
o
jlis
(&l
jz

J
1 : Virtual master It

SHXHCH (IN65~72 Px Define, COM70~85 Virtual DI x: 65 POS V Master)S 0I23t04 Jtat

Ol2H 232 2 2

(0]
1
H A4 Step 4)0IA AtEGtE S4

R0l Virtual DIx £= Px DefineS Sdli POS V Master SettingS
BLICH SXCHOE ONOI ©I&H Dtal OFAE0I0f OFFJF ©& Dtal =30120t ELIth

SXHE Sof OtAE HMOE & ZR0= S4F4A 0h06002 S8t OtAH 230l =X
gLtk

(2) ®1~ @n:Step3 Ol 2IE HiQt 20|, 8T Jtat DIAEZ NFE AHEH 2 2
I RXl % SE 2

ors

1 Chel Jrat otat DEAHES 8 RIXKIE
0h0603  |DtAE2l 0 UC [R/W DFAE{(Virtual Master) © Jta 8il0l12
ST X B X OIHEISOH 25,
ohat 1 CHOl Dt Ot DEAEIC ER2 RIXIE
0h0604 |OFAESl 0 UC R/W|DFAE (Virtual Master) o Jtat =ef01E
SE X EF2L X CIHE SO s,
H A5 Step 40 A At83ts S4 =4
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Step 5. QIHEl 2&

@1~ @n: &2 MOIINA Jta CHls 22(0h0385 S4! BiXl) © 53 POS Run £ On
St 91Xl MOl 282 AIFELICH

®.1~ ®.n: 2 AHES S| o5 &N
2128 S201J1 AIFELICH

FAX[mm] A SH ?IXI[mm] E SalA

J@

- R/W POS Run <l
H A6 Step S0IA AtEdts S& =4

SOt DtAE/OME Z012) 0 S8 AlRE T[se] 2t 20l
St, Higl S| 9Kl mot 232 SgELICH

- HlEl S0 21X Mo 232 fIiAE Jte OtAES Ot S2l018s2 ot
|CH %S (TRJ Acc Time-x, TRJ Dec Time-x, TRJ Max Spd-x) Jt BtEAl M2
OF ELICh

o =
o 1y
o

S b

2 Hooq
=
on
&

M0l Mastert SlaveS & &3t0{0F BILICH 2t DFAE DI SLGICHD

ol 232 2@ USLITL 2t Masterdt HBEASHE EFS oHA &£
FIXMOIE SHAl St 01" ZF0 Sl 2AX MO &S 3 =0 LEHS Gl
guoh




Al2 B =E8%
blel S| 91X MOt 2W R Jba DRAE QIBIEN 104 Cr4o) Jtat
EENEREIE R 0
Bl £71 9% MOl 2 2E= DE QGBSO DIAE/IIA Sd012)0l 2424l e
SHE SR SAN SLEUCL

71 ORAE, 7k S0 (HIZ| 57| 9iX] Hiof 2% 25)

BE TS|

QA Tk A3 T BA

Eonth

S X T 21 me

AE 57| $iX| Hio] 24 2

cecTrIc | A-8
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CIHE E2t0l M2 Z&(Hard-wiring) =01 AUX &I1 S0l Ity =dlol=22 tha=0lls
Histol gtsLth

SHXICH CIHE X HEHOIM Dt OFAES 20HAI F2(0te OtAES 8 2AX : 38
= 0h06038IXl, SE Xl : & 2 0h0604FHX) S Jtat Sl0I1ES0| 200k ELICH
MetA BtEAl QIHEES &9 HMOJI(PLC S)2 Fieldbus S&I22 SHZZ0f0F
SLIL(EE Z2IY 25 &)

=
A 4 0HS Jls ES(5% Z2MY S, Position PI Controller, ADH LSS HA el
)

fr 4
]
=

S5, JI2H/SFW/ELY Ml 25) 22 PHELL 5 ZZMY SS0AM

FIXl, SE 9IX, S AlZh 2l =0 S EE 018501, AtCelZ el &5

Z20tee SHSLICH Oty Sl01E2 XIFE oBEe & & DEAEO SO15=
RS

8t £ TS rSI| ?IaiA g S0l 2lbiEe &M 91X, S5 |AX
2= A2 Z O =0 20, Ot DFAESl 8T 2IX1(0h0603 S&l BiXI), Jhat
AES SH ?IXI(0h0604 S& BiXl) of 2ot FIit2 ZELIth
Position PI Controller £5, JI2 &/ X/E8 Ml £5, A3H IIEYW ZA Xl
31 &5 9% Mo 230 SLE LT

PC1-12 POS Mode

X MO 2d 28 LFELICL Hld S| RIX RO 28 222 FL, "1 Multi Sync
POS"E SEEILICH

A-9 | LS;EI_ECTI?IC




Al3 94X 22 T2OY

Jtat OtAEE 312 29

2
Jhat

I3

o= Jtat
I1X1(0h0604 S&!
SEELCH

H Xl

EERE

Hof

28 2c9 9X B ZZI

FAE Sl 8T ?IXI(0h0603 S&l BiXl), It
FEIt BIEAl AO0F £ T2 L02(S0l MUt=2

o0 POS Pattern

T PO Patern

EIZs]  an
LIS E—

101

oo

T 02

o0

uoy

PC2-01(TR) Index) O SHELEE]
Q=0
L 2I0H FT1 TR Max Spdo)

2 S22 TR AccTime-)
3 22Al2! TR DecTime-x)

7 Lo
TR o1

110

TR o TS

un

o T
TR oI5

Ab

EEn

DtAES S5

Position PI
Controller

AT TEY
A Mol =8




A==

PC1-01 TRJ Index

PC2-02~80 TRJ Tar Pos-xx, TRJ MaxFreq-xx, TRJ Acc Time-xx, TRJ Dec Time-xx

IN65~72 Px Define, COM70~85 Virtual DI xx: POS Pattern-L/M/H/X

Jt4 OFAE 2 Jtal Sell0122 TR) MaxFreg-xx, TR) Acc Time-xx, TR) Dec Time-xx It M2

S5k ZFaH0F BLICH KIS S0 ALL 2O QHHSS OIS S UsSH Z5LICH
IN Grp Px Define, COM Grp Virtual

PC2-03

DI xx PC2-04

POS | POS TR Acc

Pattern | Pattern

oItH 1 0 0 0 0 1 10000 [:60.00Hz | 8.0sec | 5.0sec
OIHEH 2 0 0 0 0 1 40000 [60.00Hz | 8.0sec | 5.0sec
oltie 3 0 0 0 0 1 20000 [:60.00Hz | 8.0sec | 5.0sec
OIHE n-1 |0 0 0 0 1 21000 [160.00Hz | 8.0sec | 5.0sec
OItHE n 0 0 0 0 1 17000 |:60.00Hz.

Z0 £, b5 Al 25 Al

H A7 dlel S0 /X HM

of
A.1.4 Position PI Controller 25

313 &= 2|l HMoiel Position PI Controller E51t SLELICH

ALS5 Jt2s/2EX/EEY Mol XMel) E5

314 &= X Moo JtdEH/SEN/EE Mel(oel HMel) 25U SLELCH

Ale6 N2 mEW EA Xl

315 &5 AKX Moo A mEW EA XMel S50 sSLELIt

Al7 fIX =013 2&

316 &= X Moo "?IX =I5 2" SLELICH



A2 £ 3J| 91X Mo 2&

1CHS! Ota OtAE QIBIE(O Ch==2) Dt =202 IHEDIL & SIIEo 2Lt 0l
O 1CHSl Jt4 DHABEE SEH /AXIUC M /Xl Mol 280, T2l Ity Sdl0lE
SIHHSE Xl MOl S2HEX &1, SX 1CHel Jtat DAH AHE O =& SIIZ0f
2d8LUch

£E SII /X Mo 2 €20 S| IS 2R ASLICL &, 23 S0 Ity OtAH
CIHEC £& F2E iS7 WEE 485841(19200bps, 10ms H==I1) Ol 2AcHA Jtar
ZY0IEE0l =4IGHES S0k &LICH Wetd &5 &I /AR Mo 28 2E0AME iS7
Of LHZE 485 JIsS UHE EX(LS485 Modbus-RUT) 2 ALEE = gll), @& &5 SJ|
RIX HOf & 485 SAIQZ0H AFE = ASLICH

APP | 01 App Mode 6 : Position 0~6 -
APO |15 Cur Pulse-H o HE - pulses
APO |16 Cur Pulse-L S PIISE=] - pulses
0 : Terminal
PC1 |01 POS Drv Src 0 : Terminal -
1: Fieldbus
PC1 |02 Tar Position 8l Mg - uc
PC1 |03 Cur Position ol &8 - uc
PC1 |05 Pre Position 0 0~65535 uc
PC1 |10 Track Err Il HE - pulses
0:No
PC1 |11 V Master Set 0&E=1 =
1:Yes
PC1 |12 POS Mode 2 : Multi Sync SPD | 0~2 =
PC1 |14 POS Acc Time 0.0 0.0~10.0 sec
PC1 |15 POS Dec Time 0.0 0.0~10.0 sec
PC1 |18 POS P Gain 50.0 0.00~1000.0 %
PC1 |19 POS I Gain 0.0 0.0~100.0 sec
PC1 |20 POS I Limit 5.0 0.0~300.0 %
PC1 |22 POS FF Gain 100.0 0.0~3000.0 %
PC1 |23 POS PI Out SCL 50.0 0.0~1000.0 %
0 : Fixed
PC1 |24 POS PI Type 0 -
1 : Proportional

| A-12




PC1 |25 POS PropPI Min 10.0 0.0~1000.0 %
PC1 |27 Fast Stop Time 5.0 0.1~100.0 sec
PC1 |28 SW Lmt H En 0: No 0:No -
1:Yes
PC1 |29 SW Lmt H Lev 60000 PC1-31~65535 -
PC1 |30 SW Lmt L En 0: No 0:No -
1:Yes
PC1 |31 SW Lmt L Lev 5000 0~PC1-29 -
0: None
PC1 |32 POS Err Ctrl 0 : None 1: Freerun -
2 : Dec
0 : No Error
1:HWLmtH
PC1 |33 POS Err Disp ol &g Z:HWmtL -
3:SWLlmtH
4:SW Lmt L
5 : Max Track Err
PC1 |35 Max Track Err 30000 0~65535 pulses
PC1 |41 Target Bound 100 0~65535 uc
PC1 |42 UU Num 1 1~65535 -
PC1 |43 UU Denom 1 1~65535 -
0 : Rev+Index
PC1 |45 Preset Type 0 : Rev+Index 1+ Rev+No Index -
2 : Fwd+Index
3 : Fwd+Nolndex
PC1 |46 Preset RPM 100 -1800~1800 RPM
PC1 |47 Preset Ramp T 1.0 0.0~100.0 sec
PC1 |50 Rcv Frame Num 2o Mg - -
PC1 |51 Err Frame Num ol &g - -
PC1 |99 POS S/W Ver - XXX -
IN 65~72 | Px Define 53 : POS Run - -
COM | 70~85 | Virtual DI x 54 : POS Preset

55 : POS Fast Stop




56:
57:

POS HW Lmt H

POS HW Lmt L

58:

POS Pattern-L

59:

POS Pattern-M

60 :

POS Pattern-H

61:
62:
63 :

POS Pattern-X

POS Preset Run

POS Disable

64 :

Back Pre Posi

65 :

POS V Master

H A8 dldl

=& S| Mol metold

| A-14




A21 &5 37| YA Hof A2 7H Y

TSIl RAX MO 2 2E&= 1049 Jta DHAH CIHE S Cha= Hel Jta =elole
HEHZ FdELUTH

4 DIAEQ Ot S012E ALZXIOF 2HZ & F(PC1-11 V Master Set : 0 No 018t
It 23012, 1 Yes 012 Jtal OFAE)GHALE, S4l BIXI(0h0600 BIXIS] MSB £ AU5Het
Jta DHAH, 2ldste, Jtat Sellol2)0l 82610 838 =~ USLICHL

IZE 1012 Jta OtAEE SE QIXIUCAINA 91X Mol 2& <0, LIUX Ch== el
SUO0IEE It OtAEN ©X & SIIE0 SMELUICHL TGets It

= S0HE SE ARUC It 20 A&LICH 0lds Jtat OIAHES 55 F2E
28 S0l iS7 LHEE 485 SAl0I 2 10ms FHFII0tCH Ot S0IE S0 SaELICH

15V Q& gatE 15V 9 gatg 15V 28 248
LEC] wag CEL]
=== === -

LD 5v 448 : A
@el 2tol= 5v) (2F BHE 15V)

QI Ef #1 QIHE] #2 QB E| #3 QIE] #4

|1

ass 541

Fer 2993 ON'

U485 241 T e
ECTR

08 A4 5 40 2bige 55 SI1 2K Mol 28 24 ¢Y
08 A4 2 CIHH 4 el Z4 oIS 20iSLICHL 2 elHEse A3H 260
USLICL £ SI| ?IX Mol 28 REE <dh 08 A4 5tetel is7 Jl2 /O 2 WEg
485 Xt S+, S- £ MZ Z4cHoF BLICHL E8H S AHEHOY A211 OAME HE
#1, QIHE #4 Ot B QHEHY) JI2 [/O 42 S& & AAXE EH=Al On a0k
LIt

A-15 | LS;EI_ECTI?IC




iS7 LHZE 485 S4l2 & 16042 CIHIEINA €52 S4IE 2lIlE (Repeater) 810
S0l JtsELICH 160 E Q ] =
AHZ0HOF BLICH

Step 2. 28 2& &3 ¥ II4 OtAH &3

=& 3II 9K Mol 28 25 #F= ?l6 PC1-12 Pos Mode Ol Al 2 Multi Sync SPD £
SEELICEH Chs=2 ol I XI[UCIVHAI 2IXI MOl 280 28t 1HE Jrat
OtAEZ AFELCH J2l1, Ity OtAHN =5 SII =0l 28E QHiHSES 2F Jta
220122 £FELICL Ity DFAHS Jted £20128 £36ts Ly oot 20!
ZO0 ot g, sS4 Ci= X0 28 2 30KXI0F ASLICH

> ZO0l s LY

o
O
I
5]
“©

o

"PC1-11 V Master Set" S 1Yes 2 MEi5tH It OLAEHQJLICEL O No E HEAGIS Otat
a0/=2LIth

> Salol s 2

S4 BIX 0h0600H XI(RIXI/SII MOl HIE) 2 MSB(BItl5) £ 1 2 AlGtY, Jtat
OFAEQLICL 0 22 2/45te Jta Seflole LI

0 : Slave

?IXI/SI] 0: Jt& =e0I1E(Ch=)
0h0600 BIT R/W |B15 X
HIOHI E 1 : Virtual master [1: Jhab OFAE(LOH)
H A9 Step 20l ZF5t= Het0IH S& FA
> CHXtTHOI o8 28 (IN65~72 Px Define, COM70~85 Virtual DI x: 65 POS V Master)

& Jls ¥d¥e=2 ZF5He ONOl & Jtal DFAE 0l OFFJL
ICh

CHXLCHOI Jhat ORAE
b gl
Ol= SA&lt KeypadE SaAs €301 SX0 SLICH

e ok sl
Stz €30 € 3

40 oo ax

28 25 ME iS7 LHEE 485 S4l UIERAI0A Jred OtAH

. EI3 &0 Ot DFAEIE 20

P ETHEICHS, UES2 S22 26t0 Ity Sdl0I2Ee O 014 It Oh2Hol
J
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Step 3. Ji&f OIAEIS S
Jtat DEAE QIHE O SHE RIXI[UCIS LHSLICH otXIg Jia Z2018 HESE S5
FIXIUC It 2REHR &E&LICH

S0 2t SE AX[UC LHS OSY 201 S& X 0h0601 0ff LHABLICH

o= 2t OIHES 0~65535 LA
SH AX |

0

X Xg

H A10Step 30 &F5t= Hel0IH S& F4
g > USLICHL PC2-2 TR) Tar Pos-1 0l SE fAXI[UC] E
LHELICL Of T CHIs 23 POS Pattern L/M/H/X JF 25 Off &HEH0I010F &HLICH

Step 4. OIHE 2&
Jbat DEAE], Jtal £el012 IHE SHIH CHls &2 (IN65~72 Px Define) = Jtat
CHls 2= (COM70~85 Virtual DI x) 2/ 53 POS Run £ XS On GtOHA =& SII ?IXl
ROl 22 AZELICH
OIMl 1CHel Jrat

2| Jt4 £30IE eIHEEE It

OtAE QKB E 56501 SE AX[mm] A SE5t=5 280,
Jbat O

FAEO £ SIS0l 2dELICH




A.2.2 &FH =28

& OLAE(ST S7] 2RO 28 25)

/28
E8 el 28

Speed/Current
Controller

|RE HS|

55" POS FW LT
57-POS I L.

A[G TS oIEn mew A

w2 el 8

% 91X MOl 2HRE
Hi2 §71 9IXI mlof 22

Ol 1X[S

2IY R

o |

POS DS

(&% 87| 21X A 28 2C)

FoT
POS Ace Time: TLEn
i
POS Dec Tme | SWEnT
7t DIAESl &= XI” FastSiop Trme_ S Err ot
(O sol=E Il L - =
OIAEI 3 SI8.) FoT
SO Lev v

prosmrspn B S
e asl

A2.2.1 £




AEE

=5 S| 9IX Mo 28 2S0IA Jred OHAE QIHE(Q- AS 2 &t 34 ue)2l
HH 25c= 311 22 ¢= AR MO 28 29 MM S5 sLELCH

JeiLh, Jte 22012 QBB BR(AY AS 2 Stet Bd W), SX Ot or2H ol
=& SIIH0 2= 2ELULICH

(1) Jte 2012 AHHEE Ity OFAH QIBES &5 Nds L322 ¢ ASLICH
[MtetA Otal OFAESH Jta Se01BS0l & SIIH0 2™ E LT

A23 £ ZZ2MY =5

X HO 28 2E0AM Ot DHAHS S5 Z20MY E52 312 29 o=
X MO 2Fo £ T2 E20 SYSLICH
dioIEE Jta OIAHO ©X & SIIE0 2F 22, It Sd0129
2 ZQ6HK ¥sLICH
A.2.4 Position PI Controller £

=T SI| 9AX MO 28 2S0lA Jta DtAE 2l Position PI Controller E52 3.1.3 29
o= X MO 282l Position PI Controller £S5t S &LICH
Jeflt Ot Sel0lEE Jta DHAHO SHX 25 S0 2SS, Jta Seo1=2]
Position PI Controller S52 Z 20Xl Z&LICH

A.25 Jt2=/23X/EE Mol dMal) £

=& SJI
=5

J

IXI MO 28 2E0A Jtal DFAE S Dt SdI0129 2 &/ I/EE

Hel 2 314 2o o= AR MO 289 H2H/S2IN/EY HMel S50 sLUCH

A26 YRMH MEM BA Xl

=z 8D

SOIA Jra DHAES M TEYW BA X2l E52 315
Ho o= QX MO 23l dIAH mEW 2A el SSU sLELICH

Jeilh Jhe £el012E It OFAH ©X &5 S0 2822, Jte £80129
HAM WMEM EA Mel 52 206X #SLITH

A27 Xl =J|& 2d

316 &= 9IX MOl2 "AX EJI3 280 SLELICHL

?IXl Mol 28 2

e

40




ir
Jn

A3 ?IX MO 08 JIs L8

RWY J|z 4Y

R:

SRR

RW: 2iJl, X3 Jts

RWR: g{J|, XJ| Jts. 2& Sll=

k3
~
oy
=]

A.3.1 PC1 Group

IISEN o wmEs) | AW
| - JmpCode | EEIc 0~99 0 | AW
Of | ONED! |POSDVST | SIMO 2A Sl Kz e O Temind 0:Temind | AUR
1 | FieldBus
02 | Oh1E02 | Tar Position 0158 SA7l [ucl - R
03 | Oh1E03 | Cur Postion S 2R [ucl - R
05 | Oh1E05 | Pre Position ESJEN 0~ 65535 [UC] 0[ucl RW
10 | Oh1E05 | Track Err IR A 3t [Pulse] - R
11| ONIEDB | VMastrSet | JH DHAE £ ? e; GNo | RWR
0 |Single POS
{2 | OhEOC |POSMode | SIXTONSA £ 1 [MUiSNCPOS | 0:ShgePOS | AR
2 Wi Sync 5°0
14 | ONIEGE | POSAccTime | SIIRIO) JISARZ! 0.0~ 100 [Sec] 00(%ecl | AW
15 | OhiEOF | POSDecTime | SAXIRION Z&AlR¢ 0.0~ 10.0 [Sec] 00[Sec] | RW
18 | OnlEl2 |POSPGAn | SIXINOL PIHOPI P el 0.0~ 10000 %] 5000% | AW
19 | OnlEI3 |POSIGan | SIXHO PIHODI | Q! 0.0~ 1000 [Sec] 00 [l | AW
20 | OhiEI4 | POSILmt | SIRIHOI PHODI M2 AEE | 0.0~3000 (%) 500% | AW
2 | OhiEl6 | POSFFGan | SIRIHOI PIRIODI HE24 el | 0.0~ 30000 %] 1000 0% | AW
23 | OlEI7 | POSPIOWSCL | SIRIHOI PIRIODI 53 A2 | 0.0~ 10000 [%) 5000% | AW
24| OhiEIB | POSPIType | SIRIHOI FIRIOD| 32 Bl 0 fFed GRed | AW
1 |Proportional
25 | OhTEIS | POS PropP Min | PIRIOH Proporionl®2! 24 S22 0.0~ 10000 [%] 10006 | AW
27 | OhIEIB | FastStopTime | &N 25 A2 0.1~ 1000 [Sec] 50(Sec] | AW
8 | ONEIC  SWUmHEn | &8 9% HE NS ? e;’s GNo | AW
29| OhIEID | SWUnHLev | &% SiXl i@ 90 SWLmtLLev~65525 | 60000 [UC] | AW
W | ONEIE | SWLmiLEn 171 et A2 ?@;’S GNo | AW
31 | OhiEIF | SWimiLlev o8 51Xl A8 9l 0~SWlmtHlew | 5000UC] | AW




2379 It RW

A.3.2 PC2 Group

Ic
il

EA2
S8 ] ELEE] ESTEN
i

JISEA 3
0 |None
1 |Free-Run
- 2 |Dec |
32 | Oh1E20 | POS Err Cil IR0 25 Hlof 0: None RW
3 |Hold Input
4 Hold Output
5 |Lost Preset
0 |None
33 | OhiE21 | POS Err Disp XK 250 B8 1 |Fast Stop - R
2 |Free-Run
34 | OhiE22 | POSErrRst XM 2F elat ? "j:s 0:No RW
35 | Oh1E23 | Max Track Err | Max Track Err 0~ 65535 [Pulse] 30000 [Puise] | RW
41 | OhiE29 | TargetBound | ERY I & 0~ 65535 [Pulse] 100 [Pulse] | RW
42 | OhtE2A | UCNum 9] B0 [D =42t 1~65535 [UC] 1[ucl RWR
43 | O0h1E2B | UC Denom el B 2 B2 3 1~ 65535 [Pulse] 1 [Pulse] RWR
0 |Rev+index
46 | OhEZD | PresetType | I 917 443 28 w2 1 IReviNo M| o peveindex | AWR
2 |Fwd+index
3 |Fwd+No Index
46 | Oh1E2E | Preset RPM 2| 9% 0I5 & -1800 ~ 1800 RPM 100 RPM RW
47 | OhIE2F | PresetRampT | ZJ| R 015 JRd% Al 0.0 ~100.0 [Sec] 1.0 [Sec] RW
50 | Oh1E32 | Rcv Frame Num | 9IXI £ RN S4 &2 E 2 & - - R
51 | Oh1E33 | EmFrameNum | IXI &% RO S4 0flef I - - R
99 | Oh1E63 | POS S/W Ver SN 2280l HE - - R

A-21

\ 00 - Jump Code &I IS

| 01 | OniFO1 | TRJIndex STH AXIRI0] THE! BiS - -

| 02 | OnfF02 | TRJ Tar Pos- 1 SIX| THE 181 91X 0~ 65535 [UC] 30000 [UC] R’\NR
‘ 03 | Oh1FO3 | TRJMaxFreq- 1 I e 18 ) S O~ZtHF0+[Hz] 60.00 [Hz] | RWR
| 04 | ON1FO4 | TRJAccTime- 1 IR THES 181 Ok AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
| 05 | OnfFo5 | TRJ DecTime- 1 SIXI THES 181 25 AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
‘ 06 | Oh1F07 | TRJTarPos-2 I e 28 2IXI 0~ 65535 [UC] 30000 [UC] | RWR
| 07 | OniFo8 | TRJMaxFreq-2 IR THES 281 20 = O~Z|CHFIH{He] 60.00 [Hz] | RWR
| 08 | On1F09 | TRJ AccTime-2 SIX| THES 281 Ok AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
‘ 10 | OhiFOA | TRJ DecTime- 2 SIX| THES 281 2 ARE 0.1~ 100.0 [Sec] 100 [Sec] | RWR
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12 | OhiFOC | TRJ Tar Pos-3 SIXI THES 38 9K 0~65535 [UC] 30000 [UC] | RWR
13 | OhiFOD | TRJ MaxfFrea- 3 AR IHES 3¢ 20 & O~Z| 04Tt He] 60.00 [Hz] | RWR
14 | Oh1FOE | TRJAccTime-3 IR THE 38 i AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
15 | Oh1FOF | TRJ DecTime-3 FAXI THEE 31 25 A2 0.1~100.0 [Sec] 10.0 [Sec] | RWR
17 | OhtF11 | TRJTar Pos- 4 SIXI THES 48 2RI 0~65535 [UC] 30000 [UC] | RWR
18 | Oh1F12 | TRJMaxFrea- 4 IR THE 48 20 £ O~Z|HF [ He] 60.00 [Hz] | RWR
19 | Oh1F13 | TRJAccTime- 4 IR THES 481 Ok AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
20 | OhiF14 | TRJ DecTime- 4 IR IHE 481 25 AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
22 | OhiF16 | TRJ Tar Pos-5 AR THE! 58 AR 0~ 65535 [UC] 30000 [UC] | RWR
23 | OhiF17 | TRJMaxFreq-5 21X THEd 58 2I0H 5= O~ZI[Hz] 60.00 [Hz] | RWR
24 | OhiF18 | TRJAccTime-5 IR THES 581 Ok AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
25 | OhiF19 | TRJ DecTime- 5 IR THES 581 2 AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
27 | OhiF1B | TRJ Tar Pos-6 IR IHEd 6% 9AXI 0~ 65535 [UC] 30000 [UC] | RWR
28 | Oh1FIC | TRJ MaxFreq- 6 AR HE 68 20 & O~EIFI+[Hz] 60.00 [Hz] | RWR
29 | Oh1F1D | TRJ AccTime- 6 SIX| THES 681 Ok AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
30 | OhiF1E | TRJ DecTime- 6 SIX| THE 65 2% AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
32 | Oh1F20 | TRJ Tar Pos-7 IR el 78 9K 0~65535 [UC] 30000 [UC] | RWR
33 | OhiF21 | TRJ Maxfrea-7 AR e 78 A0 S O~ZUFIHz ] 60.00 [Hz] | RWR
34 | OhiF22 | TRJAccTime-7 AR IHE 78 1S AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
35 | Oh1F23 | TRJ DecTime-7 SIX| THE 781 2% AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
37 | OhF25 | TRJ Tar Pos-8 SIXI THES 88 9Kl 0~65535 [UC] 30000 [UC] | RWR
38 | OhiF26 | TRJ MaxFreq-8 IR THES 8¢ EI0H = O~Z|CHF 0 He] 60.00 [Hz] | RWR
39 | OhiF27 | TRJAccTime-8 IR THE 85 i AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
40 | OhiF28 | TRJ DecTime-8 SIX| THE! 88 2% ARE 0.1~100.0 [Sec] 10.0 [Sec] | RWR
42 | OhiF2A | TRJ Tar Pos- 9 SIXI THES 98t 21X 0~65535 [UC] 30000 [UC] | RWR
43 | Oh1F2B | TRJ MaxFrea-9 FIXI THE o8 2IH £ O~Z|HF I He] 60.00 [Hz] | RWR
44 | OhtF2C | TRJ AccTime-9 IR THES 981 D AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
45 | OhiF2D | TRJ DecTime- 9 IR HE 981 25 AR 0.1 ~100.0 [Sec] 10.0 [Sec] | RWR
47 | OhiF2F | TRJ Tar Pos- 10 21X THEL 108 9ARI 0~65535 [UC] 30000 [UC] | RWR
48 | Oh1F30 | TRJMaxFreq- 10 | 9IXI THE! 10 2|0 & O~ZIEI[Hz] 60.00 [Hz] | RWR
49 | Oh1F31 | TRJAccTime-10 | IXI THE! 1081 Jk& AlRE 0.1~100.0 [Sec] 10.0 [Sec] | RWR
50 | Oh1F32 | TRJDecTime- 10 | 1Al THE! 1081 2% AlRE 0.1~100.0 [Sec] 10.0 [Sec] | RWR
52 | Oh1F34 | TRJTar Pos- 11 IR THE 1181 AR 0~ 65535 [UC] 30000 [UC] | RWR
53 | OhiF35 | TRJMaxFreq- 11 | 9IXI THE! 1181 ZI0H && 0~ZFIHz] 60.00 [Hz] | RWR
54 | Oh1F36 | TRJAccTime- 11 | IXI THE! 1181 Ik AlRE 0.1~100.0 [Sec] 100 [Sec] | RWR
55 | Oh1F37 | TRJDecTime- 11 | PIXI THES 1181 2 AlRE 0.1~100.0 [Sec] 10.0 [Sec] | RWR
57 | Oh1F39 | TRJ Tar Pos- 12 IR THES 1281 IR 0~65535 [UC] 30000 [UC] | RWR
58 | OhiF3A | TRJMaxFreq- 12 | SIXI THE! 1281 ZI0H & O~2|CHF Tt [Hz] 60.00 [Hz] | RWR
59 | Oh1F3B | TRJAccTime- 12 | 9IXI THE! 1281 DK Al 0.1~100.0 [Sec] 10.0 [Sec] | RWR
60 | Oh1F3C | TRJDecTime- 12 | &I THE! 1281 255 AlRE 0.1~100.0 [Sec] 100 (Sec] | RWR
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62 | OhF3E | TRJTarPos-13 | Xl IHE! 182 9IXI 0~ 65535 [UC] 30000 [UC] | RWR
63 | OhIF3F | TRJMaxFrea- 13 | Xl IfE! 132 20} 8% O~Z0FIH [ He] 60.00 [Hz] | RWR
64 | ONF40 | TRJAccTime- 13 | K| THEH 1381 Dk AR 0.1~100.0 [Sec] 100 [Sec] | RWR
65 | OhiF41 | TRJDecTime-13 | I THEH 1381 2= A2 0.1~100.0 [Sec] 100 [Sec] | RWR
67 | OiF43 | TRITarPos-14 | %I THEH 143 91X 0~ 65535 [UC] 30000 [UC] | RWR
68 | OhiF44 | TRJMaxFrea- 14 | Xl THE! 148 20} 2% O~H0FI [ He] 60.00 [Hz] | RWR
69 | OhiF45 | TRJAccTime- 14 | 1% THE! 148 DI AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
70 | OhiF46 | TRJDecTime- 14 | K| THEH 1481 215 AR 0.1~100.0 [Sec] 100 [Sec] | RWR
72 | OhiF48 | TRITarPos-15 | %I THEH 1581 1% 0~ 65535 [UC] 30000 [UC] | RWR
73 | OhIF49 | TRJMaxFrea-15 | %I THE! 1581 ) 2% O~HIIFIH He] 60.00 [Hz] | RWR
74 | OhiF4A | TRJAccTime- 15 | I THE! 1581 k5 AR 0.1~100.0 [Sec] 100 [Sec] | RWR
75 | OhiF4B | TRJDecTime- 15 | %I THE! 158 25 ARt 0.1~100.0 [Sec] 10.0 [Sec] | RWR
77 | OhiFAD | TRITarPos-16 | Xl THEH 1681 SIXI 0~ 65535 [UC] 30000 [UC] | RWR
78 | OhIF4E | TRJMaxFrea- 16 | SIXI THE! 1621 Hj 2= 0~F0RTHz) 60.00 [Hz] | RWR
79 | OhIF4F | TRJAccTime- 16 | I THE! 1621 k5 AR 0.1~100.0 [Sec] 100 [Sec] | RWR
80 | OhIF50 | TRJDecTime- 16 | I THE! 168 21 AR 0.1~ 100.0 [Sec] 100 [Sec] | RWR



0n0385

0n0600

I9IX/571 HOHIE

Virtual I 16

COM-85

Virtual Ol 15
Virtual Ol 14
Virtual DI 13
Virtual DI 12 (COM-81

COM-84
COM-83

Virtual D1 11 (COM-80)
Virtul 01 10 (COM-79
Virtual DI 9 (COM-78)
Virtual DI 8 (COM-77)

)
)
)
COM-82)
)
)
)

Virtual DI 7 (COM-76)

Virtual DI 6 (COM-75)
Virtual DI 5 (COM-74)
Virtual DI 4 (COM-73)
Virtual DI 3 (COM-72)

(
Virtual DI 2 (COM-T71)
Virtual DI 1 (COM-70)

* Slave *EHTICHZ Virtual masterS SFE
 Virtual master. 3% 8171 #8022 MWD} otg

B5

PC1-32(Pos Err Ctrl) & “None”
PC1-32(Pos Err Ctrl) 2 “Freerun”
PCI -32(Pos Err Ctr) 2 “Dec”

B4

B3

PC] Pos Mode) & “Muli Sync Pos”
PC1-12(Pos Mode) = “Multi Sync Spd”

Rl

(I
(I
~12(Pos Mode) & “Single Pos”
2
(

B2

B1
BO

S

APPO1(App Mode) = “None”
1~4: AHE ofet

5 : APPO1(App Mode) & “Synchro”
16 : APPO1(App Mode) = “Position”

0n0601

ER 2RI

UC |RW

ER 2IKI[UC]

0h0602

22 ARl

UC RW.

T2l 2iXI[UC]

0h0603

D DRAEIS ST
21X

uc [rRw

1 CHOl DAt DHAE(Virtual Master) © &1 S1XI[UC]

0h0604

DhaE DRAEIS) ERL
(71X

uc pw

1 C42) A DRAEH(Virtual Master) 21 ER S1XI[UC]

0h0610

B 2RI

UC R

S QIHELS] &Y 2IXI[mm]

0h0611

PRSI LU
HIE

‘BO

12 91X Mo 8 28 % 2Z 2AX/[mm] It PCI1-
[41(Target Bound) LH0il SH HIE AE,
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A5 TIxtLl 71

U[PAPN

53
54
55
56
57
58
59
60
61
62
63
64
65

POS Run

POS Preset
POS Fast Stop
POS HW Lmt H
POS HW Lmt L
POS Pattern-L
POS Pattern-M
POS Pattern-H
POS Pattern-X
POS Preset Run
POS Disable
Back Pre Posi
POS V Master

[AXMO 28 M A4

X MO Z=I| ?IXI(Pre Position) & &5
[AXMOI 28 5 23 X ds 2

FIX a9l HMEt Al

PIX Gl HME A 4™

X ME §iS-L &

AR ME BES-M alS 24
PIX IHE BIS-H

FIX HE BS-X

X HFE /A8 2H oS o
RIXIMO SX Ms 2HA

ZJ| 2IX (Pre Position)Z 0I5 &l 4

Jhe DA 23 ds 2

A-25 |




HE 0l

=< JHE o=

2009/12/29 Ver0.1

2010/02/11 Ver0.2

2010/06/24 Ver0.4 3-14H0I XIS Fast Stop Time &% It

2010/07/14 Ver0.5 2-2,A-16 18 JHX=s 84 Mo

2011/04/28 Verl.0 HetRoz £FE S5l UC it 222 SEECZ &
2012/06/15 Verl.01 OietOIE el2EQ sS4l &9 It

2013/02/04 Verl.02 2-4 Page "A~F'E "A~G'2 T8

2013/02/04 Verl.02 2-4 Page "A~F'E "A~G'Z =T &

2013/03/13 Verl.03 3-7 Page PC1 > PC2 2 &8
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W Headquarter W Overseas Branches

1510 127(Hogye-dong) Dongan-gu, Anyang-si, Gyeonggi-Do, 14119, Korea + LS ELECTRIC Tokyo Office (Japan)
W Seoul Office: Tl 81-3-6268-6241 €-Mail schuna@lselectric biz
LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386, Korea + LS ELECTRIC Beijing Office (China)
Tel: 82-2-2034-4033, 4888, 4703 Fax. 82-2-2034-4588 Tel: 86-10-5095-1631  E-Mail khpaek@lselectriccom.cn
E-mail: automation@iselectric cokr + LS ELECTRIC Shanghai Office (China)

Tel: 86-21-5237-9977  E-Mal: tun@lselectric.com.cn

W Overseas Subsidiaries - LS ELECTRIC Guangzhou Office (China)

« LS ELECTRIC Japan Co. Ltd. (Tokyo, Japan) Tl 86-20-3818-2883  E-Mait chenss@iselectric com.cn
Tel: 81-3-6268-8241 E-Maitjschuna@lselectric biz - LS ELECTRIC Chengdu Office (China)

« LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China) Tel: 86-28-8670-3201  E-Mait yangcf@lselectriccomcn
Tel:86-411-8730-6495 -t jiheo@lselectric.com.cn - LS ELECTRIC Qingdao Office (China)

+ LS ELECTRIC (Wuxi) Co., Ltd. (Wui, China) Tel: 86-532-85012065  E-Mail wangzy@iselectrc com.cn
Tel: 86-510-6851-6666  E-Mail sblee@iselectric ok - LS ELECTRIC Nanjing Office (China)

+ LS ELECTRIC Vietnam Co, Ltd, Tel:86-25-8467-0005  E-Mail ylong@iselectric.com cn
Tel: 84-93-631-4099 E-Mailjhchoid@iselectric biz (Hanoi) - LS ELECTRIC Bangkok Office (Thailand)
Tel: 84-28-3823-7690 €-Mail: sjbaik @lselectric biz (Hochiminh) Tel: 66-90-950-9683  E-Mail sleet@iselectrichiz

+ LS ELECTRIC Middle East FZE (Dubai, UAE) - LS ELECTRIC Jakarta Office (Indonesi
Tel: 971-4-836-5360 E-Mail solesme@lselectri biz Tel:62-21-2933-7614  E-Mail dioh@lselectricbiz

+ LS ELECTRIC Europe B.V. (Hoofddor, Netherlands) - LS ELECTRIC Moscow Office (Russia)
Tel E-Mail Tel: 7-499-682-6130  E-Mail dpark1 @iselectricbiz

+ LS ELECTRIC America Inc. (Chicago, USA) - LS ELECTRIC America Western Office (rvine, USA)
Tel E-Mail Tel EMail

www.lselectric.co.kr

Ls ELECTRIC CO., I-td- @ ;iﬁ;ﬁ?-‘;léigﬁgzzﬁl. www.Iselectric,co.kr
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