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
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& Safety Instructions

o 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

o After read this manual, keep it at handy for future reference,
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1 Installation Condition

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 | This symbol indicates the possibility of death or
serious injury.

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
A ‘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.

A CAUTION

Be cautious when handling CMOS elements on the option board.
It may cause a failure due to static electricity.

When changing and connecting communication 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

I
1. Installation Condition

Item Standard

Service Temperature -10C ~507TC

Storage Temperature | -20TC ~65T

Relative humidity 90% RH or below
(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.

Ambient Humidity
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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 Output : Maximum rated 1Watt

Input Signal

S;%"éi: 4 | = 12V Output : Maximum rated 0.84Watt
= 15V Output : Maximum rated 1.05Watt
Encoder = Maximum 200kHz Input

= Open Collector type encoder (A, B, Z)
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Item

Standard

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

Return Pulse
Output

Maximum 200kHz output
Open Collector output (RT_A, RT_B, RT_Z)

How to select
encoder and
set switch

—» 5V Line Drive Encoder

: 12V~ 15V
{ —® Open Collector /
Complemental Encoder

| —» 12V Line Drive Encoder

Table 1 Hardware standard

Item Name Description
A/A+ Encoder A pulse input
Encoder Phase .
A Input 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)
Z/Z+ Encoder Z pulse Input
Encoder Phase
Z Input 7. Encoder Z- pulse Input
(Applicable only to Line Drive type encoder)
RT A Encoder A pulse return pulse output
- (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)




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 Performance Standard
Position Difference from the target position shall be within +5
Control degree (Netel)

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).




3 Installation and Wiring

3. 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 dedicated to iS7 position control



3 Installation and Wiring

B 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 15V Open

Encoder Clgll_egtgr1 Encoder Crgllggtgr Encoder Cgllectorﬁncoder

= AT ! A EREpT g 0
| I : | =

: : A :

| ! B il |

I I | 4®—0—,_;‘ 0l |

1 : Il I: GND_—i - :
| I

{ COMP.OC 12V,

il i = COMP.OC 12V, COMP.OC 12V,
S;:chti\{)n - i 15V Selection i 15V Selection 15V Selection
. ’ =SS (Open Collector ! (Open Collector (Open Collector
| e * f @A s
Inverter #1 | ‘;jlu | Inverter #2 {5 Inverter #3 Inverter #4

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

.- - Terminal switch
i On of Int 485
communication

Terminal switch
Off of Int 485
communication

‘\\\_, (Note 1)PCI-12 POS Mode: Wire the embedded 485
Communication line only in Multi Sync SPD (Speed
Sync Position Control Operating Mode)

= Basic I/O’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)

10



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.

B 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).

B 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. It is possible to select All (rotating tuning) or All StdStl (static tuning)
from BAS-20 Auto Tuning.

A CAUTION

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

11
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12

A 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).

B Step 5. Check encoder pulse direction

1. 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” .

B 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.

B Step 7. Set position control operating command
method

1. Set “53: 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).
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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.

Group | No. Fslirsllc;tliaoyn 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 |POSDrvSrc | 0: Terminal 0 : Terminal .

1 : Fieldbus
PC1 02 | Tar Position Read only - mm
PC1 03 | Cur Position Read only - mm
PCA1 05 | Pre Position 0 0~65535 mm
PC1 10 | Track Err Read only - pulse
PC1 12 | POS Mode 0 : Single POS | 0~2 -
PC1 | 13 | POSEncDir | 0: Forward 0 : Forward .

1: Reverse
PC1 14 | POS Acc Time | 0.0 0.0~10.0 sec
PCA1 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 %
PC1 | 23 | gar 0% | 50,0 0.0~1000.0 %
PC1 | 24 |POSPIType |0 (1) | E':(‘;i . ;
PC1 | 25 | PO PTOPPL 100 0.0~1000.0 %
PCA1 27 | Fast Stop Time | 5.0 0.1~100.0 sec

13
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Function . . .
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 |SWLmMtLEn |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-SW Lmt H -
4 : SWLmtL
5 : Max Track Err
PCA1 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
PCA1 47 | PresetRamp T | 1.0 0.0~100.0 sec
PC1 99 | POS S/W Ver - X. XX -
65 _ 53 : POS Run
IN Px Define - -
~72 54 : POS Preset
20 55 : POS Fast Stop
COM 85 Virtual DI x 56 - POS HW Lmt - -

H
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Group

No.

Function
Display

Setting Value

Setting Range

Unit

57:
L

POS HW Lmt

58 :

POS Pattern-L

59:

POS Pattern-M

60 :

POS Pattern-H

61

: POS Pattern-X

62 :

Run

POS Preset

63 :

POS Disable

15



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).

IN T 65~72 PCT] 05
Cur Position Px define Pre Position
= il
Cur Pulse H Virtual DI x POS Enc Dir
6| 54 POS Presel PC 2
CurPulsel | OU Num
PC1 43
UU Denom
- - - - - - - - - - - e e - e - - s - s - - - - -
N [ 65-72
53 POS Run Operating command for
positioning control
COMT_70~85
53: POS Run

PCT 02

Tar Position

TRJ Index

Position
Reference
Pulse
Operating mode for positioning
control with proportional Sync

Speed

Operating mode for positioning
control with velocity Sync

N [ _65-72 Gy PC 2]
ST Px define P_POSFF Gain
TRJ xxxx Virtual Dlﬂx
PCT : attern 5
UU Num Pattern M PCFJO G
PafternH e
UU Denom PafternX | POST Gain
POS T Limit
POS Pl Out SCL
PCT 24
(PO 10| POS PT Type
PCT 25
'S PropPIMin

POS Acc Time
=

POS Dec Time
27|

P
Fast Stop Time
g% Eml a En
T
mtH Lev

T
POS Err Ctil
PCT

33
POS Err Dig
PCT 3TP_

POS Err Rst

Max Track Err
il

Target Bound

oU ~36 IN_ T 65-72
Relay x, Q T define Px define
37 POS Ctrl Err =
38 POS Tar Reac Virtual DT x
B ast Stoj

: [i
57 POS HW Lmtl.

Isable

A
PCTT 03

Figure 5-1 Block Diagram of Single position control operating
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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 Srcis 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.

17



5 Single Position Control Operating

I
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

v
(] 58 : POS 59 : POS 60 : POS 61: POS '
[} Pattern-X  Pattern-H Pattern-M  Pattern-L :
: 0 0 '
N 0 0 0 1 '
[} 0 (] 1 0 :
'
W [N [ &2 ° ° ! ! !
] Px define 0 1 9 0 H
¢ [ COM [ 70-85 0 1 0 1 )
' Virtual DI x 0 1 7 0 '
v 758 POS Pattern-L i '
¥ [759POS Pattern-M 0 1 ! 1 '
: 60 POS Pattern-H 1 0 0 0 '
N 61 POS PatternX 1 0 0 1 []
L} 1 ] 1 0 :
' 1 0 1 1 '
N 1 1 0 [ :
' 1 1 0 1 '
: 1 1 1 0 ]
' 1 1 1 1 :
' '
' '
'
' XHML !
(] PC2 | 02~05 0000 ]
: TRY xxxT '
] [[PC2 T 07~10"] 0001y :
'
'
: PC2 [ 1215 0010, '
' TRJ x0x-3 d '
] PC2 | 17~20 0011 :
: TRJ x4 d '
N PC2 | 2225 0100 » PC2 |01 PCT [ 42 !
H TRI 005 TRJ Tndex UU Num !
H [(PCZ [ 2730 ] 0101 PCT I '
o o T
: Tar Position UU Denom Target :
' PC2 [ 32-35 0110, Y Position '
' TRI xxxc7 Soeed !
' FC2 [ 3700 0111 peed ™
' TRJ xx-8 P UU Denom / Speed Profile | Profile o Position Pl
' PC2 | 42~45 1000 UU Num Algorithm ' Controller
: TRIxxx-9 d y '
] 4750 1001 1o '
] :
! PC2 [ 5255 1010 '
' TR o1t The parameters in PC2-01(TRJ ! Pulse of
] PC2 | 57~60 1011 Ind s Position
] TRS ox-12 i ndex) ¥ Reference
: TFCo T 6088 | 1100 1. Max. Frequency (TRJ Max Spd-x) Current H
' TRY 0013 d 2. Acc. Time (TRJ AccTime-x) Position [ ]
' [PC2 [ 6770 ] 101,] 3. Dec. time (TRJ DecTime-x) ' Processing
H ' Block for
' R 110 ' Encoder
' = [PCTT 03 g Feedback Pul
PC2 | 77-80 1M — € eeanack Fuise
: TRJ xxx-16 d Cur Position :
Lecccccscscsssnssccccseciisescccncscascscssssanssanssaasssaases

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

18| 1o,
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5 Single Position Control Operating

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

L/M/H/X

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
COM70~85 Virtual DI x PC2-01
TRJ Result
58 : POS 59 : POS 60 : POS 61: POS Index
Pattern-X | Pattern-H | Pattern-M | Pattern-L
PC2-02~05 TRJ
° ° 0 0 1 XXXXX-1
PC2-07~10 TRJ
° ° 0 1 2 XXXXX-2
PC2-12~15 TRJ
° ° 1 0 3 XXXXX-3
PC2-17~20 TRJ
° ° 1 L 4 XXXXX-4
PC2-22~25 TRJ
° 1 0 0 ° XXXXX-5
PC2-27~30 TRJ
° 1 0 1 6 XXXXX-6
PC2-32~35 TRJ
° 1 1 0 / XXXXX-7

19
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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

1 0 1 1 12 PC2-57~60 TRJ
XXXXX-12

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

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

1 1 1 0 15 PC2-72~75 TRJ
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].
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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.

A 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

PC1-43 UU Denom 910782101 B 24476

21



5 Single Position Control Operating

N
5.3 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.

Pl 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 Pl
Controller

]
'
'
'
'
'
'
'
]
]
[PCT T 23 ] ]
[ POS P1Out SCL | '
'
0 + Speed }
Ploutput 1 + A Lommands
H (] De
Speed Profile [rpm] 3 ' op
i _opeed Frome pmi. '
: Max. Speed [rpm] XPl output '
/ '
) '
B L PC1-25(%] '
Speed : Position [PCT [ 19 ] 10000%] X Pl output '
Profile ! Reference [ FOSTGan | ' :
: Pulse '
PCT 0 '
! - SR T ] POS PropPIMin '
' '
' ]
' b
' d
' 1
: 0 |PC1-24 POS PI Type "0 : Fixed" AND - "
vyl . N Speed Profile/Max. Speed * 100[%] [0
: 1 |PC1-24 POS PI Type "1 : Proportional AND > PC1-25(POS PropPI Min) "
] Position 2 |pct-24 POS PI Type "1 : Proportional | aNp | SPeed Profile/Max. Speed * 100[%] [J
H Feedback Pulse i < PC1-25(POS PropPI Min) :
' PCT 24 ]
] POS Pl Type '
' PCT |2 '
' POS PropPIMin '
]
[ X R R R R R R Y R R RN RN R R R R R YRR N R R R R NN R R R R N R N R R NN YN YNYYY)
Processing block
for encoder Encoder

feedback pulse
Figure 5-3 Block diagram of position PI 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 7 [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].

22
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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 I 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 Pl Min

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

= PC1-24 POS PI Type “1 Proportional”: It lowers Pl controller output
proportionally as it is slower. Because PI 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.
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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 Processing related to Position Control Operating

[PCTT 38 1]
POS Err Disp

W 672 N &7 -
Px define Px defir;e~ — o SWLmt PC1-03(Cur Position) Result
VD ; Off 0 Vitual Dl x Off 0 _m_lﬂﬂjﬁg_ H En > SWLmt H Lev

L 98 POS AW Lt | On 1 am On 2 |[SWomAler No FALSE 0
PC1

Cur Position No TRUE 0

Yes FALSE 0

Yes TRUE 3

[PCT 33 ]

PC1-03(Cur Position) Track Err(PC1-10)

L O sW Lmt L En L[EEM [PCT 10 Result

Sl mt %n_ - < SWL Lev . - ralck Er3r5 N > Max Track Err

SWImLL Lev No TRUE 0 Max Track Err FALSE 0
Yes FALSE [

Cur Position Yes TRUE 4 TRUE 2

[}
)
)
[}
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
[}
)
)
[}
)
)
)
)
(3

Multi-Function Output related to Position Control Operating

] ]
]
: T 3% on T [ 3 | On .
] Relay x, Q1 define off Relay x, QT define off (]
' 37 POS Ctrl Err 38 POS Tar Reach of——"p :
" '
' ]
' PCT 02 v !
] PC1-33 Result Tar Fl’osition ABS(Tar Position - Cur Result :
b 005 N I i i
: (POS Err Disp) GurPodfion Position) < Target Bound :
H 0 off [PCT [_41 ] FALSE Off |
' 1~5 On Target Bound TRUE On :
Leccccccccccaccccccacccceacccccccccccscaccesssssssssasassssssanccsae
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Processing block for Acc/Dec/
Fast Stop/Trip

Feed forward Frequency reference

]
Result 4
]
]

source setin DRVO7
(Freq Ref Src) (UNey
1

Position
Reference
Pulse +

Speed !

Position P
Controller

Speed/Current
Controller

—»{  Induction Motor

1, j
e
E
g
2
=

3

PCT [ 14 0
POS Acc Time

]
]

]

]

]

]

.

0 2 [
' ]
[) 3 [)
[} .
] 4 ]
[} .
] ]
1 [FC 15 po ]
o [ POSDecTime Y. []
] %F ]
PRI | '
V CTroDecTime | [ » I
]

' —o

' »

]

'

'

'

'

'

]

]

]

]

]

]

]

]

]

]

’

’

-3

PCT 27
Fast Stop Time

POS Err Disp POS Err Ctrl

63 : POS Disable Result (PC1-33) (PC1-32) esu
| off  [1-5 | 0 Don't care 1
[ on [0 | 1-5 0 : None 2
1-5 1:F 3
. IN_T 65-72
L 1-5 2:D d Px define
Px define M 70~
COM 70~85 Vir%al Dix
Virtual DI x P%SIE" C3‘2r| : -ast Stop
L 00, PR USa0% PCT |33
POS Err Disp
[PCT [ 03 ]
Processing block for Encoder Feedback Pulse

encoder feedback pulse |

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 Pl 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 Ctri

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 Citrl.
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26

= 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 SWLmMtH En
PC1-29 SWLmtH Lev
PC1-30 SWLmtLEn
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 LmtL En : It sets whether Lower Limit Software Switch is used.
If 0 : No, the Lower Limit Software Switch does not run.

= PC1-31 SWLmMtL Lev:If PC1-30 SW LmtL Enis 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 Ctri

PC1-33 POS Err Disp

Monitor whether the diference between the position reference pulse
and the position feedback pulse of position Pl 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.

Speed Profile
Block

JRT 2
P POS FF Gan

Processing block
for Acc/DeclFast
Stop/Trip

Position Pl
Controller

Speed/Current

—» Induction Motor [
Controller

0:Fowad Encoder Feedback Pulse

-

' [}
' [}
' ]
' ]
] 1: Reverse Forward— '
' 1 '
' T | Reverse '
'

: G Reverse— '
' UU Num T 7 Forward '
N o S . '
. U0 Denom POS Enc Dir ’
' ]
' '
] POS Preset  Result :
' UU Derom WU Num '
' UU Num/UU Denom On [
' '
' ]
' A0 | 15 N[ 6572 '
Cur Pulse-H Px define '

' LA w0 T CoW_|_70°85 PO M | P N '

[ PCT ] TP - UU Num [ PrePosiion |
' ur Pulse-L Virtual DI x o ]
] 54 POS Preset 70D ]
' enom ]
Leccccss I .................................................................. )
Processing block
for encoder
feedback pulse
5.5.1 Block diagram of encoder feedback pulse processing

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
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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.
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5.6

30

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 (Note)

PC1-47 Preset Ramp T (Note2)

PC1-45

Preset Type AL D KU

1. 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).

2. 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).

3. 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).

0 : Rev+index

1. 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).

2. 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).

3. 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).

1 : Rev+No Index




5 Single Position Control Operating

PC1-45
Preset Type

How to Run

2 : Fwd+Index

. 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).

3 : Fwd+No Index

. 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).

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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N
71 POSFF Gain

Processing block
for Acc/Dec/Fast
Stop/Trip

Speed Profile Position Pl
Block Controller

Speed/Current

—» Induction Motor |
Controller

L0 0 B I N N N .......................................................I.
'
' ]
' f 0 0:Foward Encoder Feedback Pulse| ¢
' ]
' 1 o | Reverse Forward— :
' Reverse N
'
: o Reverse— '
. TU Num T Forward '
W[ PO @ - '
] UU Denom POS Enc Dir .
' ]
: POS Preset  Result :
' Off 0 []
' UU Denom / UU Num M
. UU Num / UU Denom On 1 '
' (]
' (O 5 N [ %72 '
Cur Pulse-H Px define
' y ~ T [ & I '
' 03 APg LI 1E COI\\?I. III;IO & UU Num [_PrePosifion | '
' e e I ) !
] 54 : POS Preset UG ]
' enom ]
L....... ..................................................................‘

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 | No. Function Display ‘ Setting Value Range Unit

ADV | 41 BR RIs Curr 50.0 0.0~180.0 %

ADV |42 BR Ris Dly 1.00 0.00~10.00 Sec

ADV |44 |BRRIsFwdFr |1.00 0.0~Maximum |~
Frequency

ADV |45 |BRRIsRevFr |1.00 0.0~Maximum 1 -
Frequency

ADV | 46 BR Eng Dly 1.00 0.00~10.00 Sec

ADV |47 |BREngFr 2.00 OmMaximum | ez

requency

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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5.7.1 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 d \
Felease Freg« / \\E pU
i rigags Pulse
f // | N A
| & : i . ;.'j Eij
Pl : : i S >
POS Run
I A N S 7 M |
LS N
Motor : / E \ E
Speed ! // ! \\ sl | >
. \ 5
i Feleases /\
P Ol U
¥ Q"" | .
Output o /
Current 5/5
T I ; T L
Release delave, Brake Release pointe IO - -
Brake H | / :Engage xo 1 I!H g
Command ¢ ! ; ! by .
Signal ' . | 0 i
= ——HC
1 £ - A 5 B

Position control with external brake operation scheme
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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 |l
Speed

Engage+

Felease Freqe
/ / Frege

)

|

il . i .
— : 5 | |

v

POS Run '

Motor |

Speed | >
Refease«'é | '

Output !
Current . . . . . . | .
| Release delay<, Brake Release pointe ! ! 1 premg
[ Engage delayef——rsle—s] =5
Brake 1 ' :/ - : f i Times
Command [ ! . ¥ |
Signal ' g ; i = |
- | | | iR

i @ 3 4 5 | g

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
Rls Rev Fr) in the vector drive mode

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

Case 2) In a state of that current lower than brake open current(ADV-41:BR Ris 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.
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I
5.8

Checking and Troubleshooting

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

POS Ctrl Err

1. POS SW Lmt-H

If PC1-03 Cur
Position value is
higher than the PC1-
29 SW Lmt H Lev
value, trouble occurs.

2. POS SW Lmt-L

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

=" Please check PC1-02 Position
and PC-1-05 Pre Position value
are in range of PC1-29 SW Lmt
H Lev or PC1-31 SW LmtL 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.

3. POS HW Lmt-H

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

4. POS HW Lmt-L

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

=== 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. stiggtli:yn Setting Value zeatrtligg 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 | POS Drv Src 0 : Terminal 0: T_erminal -

1 : Fieldbus
PC1 02 | Tar Position Read only - mm
PCA1 03 | Cur Position Read only - mm
PC1 05 | Pre Position 0 0~65535 mm
PC1 10 | Track Err Read only - pulse
PC1 | 11 |V MasterSet | 0or1 0:No -
1:Yes
PC1 | 12 |POSMode | LogSYMC | o2 i
PC1 | 13 | POSEncDir | 0:Forward |0 rorward ;
1: Reverse
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 | Gain 0.0 0.0~100.0 sec
PC1 20 | POS I Limit 5.0 0.0~300.0 %

39



5 Single Position Control Operating

40

Group | No. Fu_nctlon Setting Value HEAE Unit
Display Range
PC1 22 | POS FF Gain 100.0 0.0~3000.0 %
POS PI Out N 0
PC1 23 SCL 50.0 0.0~1000.0 %o
O : Fixed
PC1 24 | POS PI Type 0 1 : Proportional -
PC1 | 25 K’A%S PropPl 1 40.0 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 |SWLmMtLEn |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
O : No Errorr
1:HWLmtH
2 :HWLmtL
PCA1 33 | POS Err Disp Read only 3:SWLmtH -
4 :SW LmtL
5 : Max Track
Err
PCA1 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+Nolndex
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Group

No.

Function
Display

Setting Value

Setting
Range

Unit

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

X. XX

65

Px Define

53 : POS Run

54 : POS
Preset

COM

70~
85

Virtual DI x

55 : POS Fast
Stop

56 : POS HW
Lmt H

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
®1 ®.n
®.1 ®.n
®.1 ®.n
®.2 Top Controller (PLC) ®.n-1
®.2 ®.n-1
®.2 ®.n-1
®.3 ®.3 ®.3
r—-rTT - |-, rT T T = | r—T T T T T T r—-r—/——-—"-"-\F""""""\""—$)/r—/—"7T 9= - - -
| Y v : | ¥ : | : | : | :
| | | | |
1| Inverter #1 : 1| Inverter #2 : Il Inverter #3 Il-----+ Inverter #n-1 : Il Inverter #n :
l | ! | l | ! | l |
| | | | |
| Positiong : | Position 4 : | Position 5 : | Position 5 : | Position o :
| [mm] | | [mm] | | [mm] | | [mm] | | [mm] |
| | | Tat:g.et | | | | | | Cur.r€nt |
| | | Position | | Current | | | | Position |
| | [mm] | Position | | | [mm]
| '| L mm) r | Target 1 |
| L L Target | . X I ceeal Position by Target l
| Target : | : | Position r | [mm] : | Position :
| iti | | [mm] | | [mm]
| P‘[):::Sn | | | | | |  Current | | |
| c . : | : | : | P([:sm(])n : | :
urren mm
: Position | : Current | : | : | : |
| [mm] I} Position y | I I |
| I | | (mm] bY—mro— | | | | | | |
| | | | |
| | | | |
Lo__ J ! gl L ! !
I
Time elapsed for
T[sec]
T T | T [ | |
| Positionk ! Position A ! Position A | I Position A ! Position A |
I [mm] I [mm] I [mm] | I [mm] I [mm] |
' 11 Target ! reo==¢ ! |
' b mmp= e [ ' ! |
: | : Current | : Target | : :’arg]et | : |
mm]= |
| h foml Lo m= | | Curent [Ty Target |
| Target | | Current | [mm] | [mm]= | . -
[ Imm= | : | : | [mm] : | : | Current :
| Current | | | | | | | | [mm] |
| fmm ' ! [ ' ! |
' (! I | ' I |
| ¥ i L i |
| i i L i |
| ®.1 |l ®.2 | ®.3 | I ®.n-1 | ®.n |
L ——__ 2 L —__ 4 L L 4 L - ——___

Figure A-1 Network composition of proportional synchronization position control
operation mode and How to run
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Comm. Parameter | Scale | Unit R/ | Assignment Setting
Address W | for each bit Method
Virtual Multi- "
0h0385 | Function - | - | R lposrun | Position
W Control Run
Input
0: 0 : virtual
Position/Sync R/ Slave slave(Multipl
Oh0B00 | o irol Bit - - w | B15|1: e)
Virtual 1 : virtual
master | master(One)
Position
command
within O
0h0601 -Igig’ﬁ;n 0 mm \IT\; -Igirsgitei:)n[mm] through
65535 of
each
inverter
Inform the
Current Current curr_e_nt
» " position of
0h0603 position of 0 mm R/ | position[mm] the virtual
the virtual W | of one virtual
master to
master master .
virtual slave
inverters.
Inform the
Target Target targ_e_t
- " position of
0h0604 position of 0 mm R/ | position[mm] the virtual
the virtual W | of one virtual
master to
master master .
virtual slave
inverters.
Current Monitor the
Current position[mm] | current
0h0610 ” 0 mm | R | of the position of
position ,
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)]

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

Comm. Parameter | Scale | Unit R/ | Assignment Setting
Address W for each bit Method
Current Monitor the
Current position[mm] of curr_e_nt
0h0610 " 0 mm | R , position of
position the applicable
) each
inverter )
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 (5.2 of Figure A-1. Remaining inverters other
than Inverter 2 become the virtual slaves.
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Comm. Parameter | Scale | Unit R/ | Assignment Setting
Address W | for each bit Method
Position
command
Target R/ | Target within O
Oh0601 position 0 mm - w position[mm] through
65535 of each
inverter
Current Monitor the
0h0610 The_(_:urrent 0 mm R posmon[_mm] of curr_e_nt
position the applicable position of
inverter each inverter

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

1. @.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. ..| RI'| Assignment Setting
Address Parameter  Scale| Unit W | for each bit Method
Position/ R/ 0 : Slave
0h0600 | Sync - - W B15 1 : Virtual
Control Bit master

2. 3.1~ Q.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 Parameter |Scale | Unit for each bit Method
Current Current Inform the "
osition of position[mm] current _posmon
ohoe03 | Pos't 0 | mm|RW : of the virtual
the virtual of one virtual )
master to virtual
master master !
slave inverters.
Target Target ![nforT the.t.
osition of position[mm] arget position
0h0604 P . 0 mm | R‘'W ; 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 ~ ®.n: Each inverter's motor load axis begins to move from the
current position[mm] to the target position[mm].

Comm. . Assignment Setting
Address Parameter | Scale Unit | RIW for each bit Method
Virtual
Multi- Position
0h0385 Function ) - |RW| POS Run Control Run
Input

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.

A 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)

PCT |14
POS Acc Time
PCT |15
POS Dec Time
PCT |27
Fast Stop Time
PCT |28
SW Lmt H En
PCT |29
IN_] 65~72 PCT 2
- »
Px define P05 FFGain ig LTt Hsbev
PC2 | 0280 COM_]_70-85 S ATTAR:
TRJ XXX-X Virtual DI x mtLEn
PCT [ 42 38 POS Pattern-L T PCT [ 31
UU Num 59 . POS Pattern-M 5% P Gain SWimt L Lev
PCT [ 43 60 POS Pattern-H T 19 P%S|E ézl
- - 7 Ctrl
UU Denom 61 POS Pattern-X 505 T Gan ma -
PCT [ 20 POS Err Disp
POS 1 Limit PCT 3%
PCT [ 23 POS Err Rt
POS PI OQut SCL PCT |35
PCt 24 Max Track Err
POS Pl Type PCT 41
rfélp Pffﬂ Target Bound
PO @ ropl
= P|°S't'0°1" Processing
TRJ Index Speed Profile Position Pl block of Acc Speed/Current Induction |
Block H ; Controller /Dec/Fast Controller Motor
: Stop/Trip

'8 ‘ OUT_| 31-36 IN_ | 65~72
Relay x, Q1 define Px define

Speed Position 37. POS Ctrl Eir TOM_]_70-85
reference 38 POS Tar Reach [ VirtualDIx__|
| 55 POS Fast Stop
pulse 56 POS HW ImtH
= 57 POS HW LmiL
Current position of 53 POS Disable
virtual master [mm]

Comm. 0h0604
Target position of
virtual master [mm]

Processing block

Encoder Feedback Pulse

X X of encoder
0 > Operatm.g' mode of single feedback pulse
ol position control
oJ2 Operating mcu.:le of position v
control with speed PCT |03 W] 65-72 PCT [ 05
synchronization Cur Position Px define Pre Position
APO |15 COM |_70-85 PCT |13
Cur Pulse-H Virtual DI x POS Enc Dir
APO 16 54 POS Preset PCT [ 42
Cur Pulse-L UU Num
PCT |43
UU Denom
N [ 6572 Operating
Px define command of
53 POS Run position
control
COM |_70-85
Virtual DI x
53 POS Run

[PCT T 0T ]
POS Drv Src

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 Pl 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)

The virtual master is the same with the Speed profile block in 5.2

Speed profile block

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.

Preccccccrcccrccrcccrc e cc e cc e cc e c e e cc e cc e c e c e cc e cc e e CcCccCCccc e c e c e c e c e c e e e cceceeee

Speed Profile

Block

i |

58 : POS

59 : POS

Pattern-X

Pattern-H Pattern-M  Pattern-L

Y

N[ 65~72
Px define

COM _|_70-85

Virtual DI x
38 POS Pattern-L d

59 POS Pattern-M

60 POS Pattern-H

61 POS Pattern-X

alalalala]a]alalo|e|e|e|e|o]e

alafalalele|lelel=|=]|=|=|c|le]|e

Y D PN =Y S N Y =Y ) D ) PN [

alofalo|=|e|=|el=|e|=]|c|=]|o

PC2 | 02~05
TRJ xxx-1

PC2 | 07~10
TRJ xxx-2

PC2 T 12~15

XHML
0000

0001

0010

TR) xxx-3

PC2 [ 17~20

0011 |

TR) xxx-4

PC2 [ 22~25

0100 |

TRJ xxx-5

PC2 | 27~30
TRJ xxx-6

PC2 [ 32°35

0101

0110

TRJ xxx-7

PC2 [ 37~40

0111

TRJ xxx-8

PC2 | 42~45

1000 o |

PC2 [0

PCT |42

TRJ Index

UU Num

PCT |02

PC |43

Tar Position

UU Denom

Y Position

Target

Speed

TRJ xxx-9

PC2 | 47~50
TRJ xxx-10

PC2 ] 52~55

1001

1010

TRJ xxx-11

PC2_| 5760

1011 |

TRJ xxx-12

PC2 | 62~65

1100 o f

TRJ xxx-13

67~70

PC2 [ 72~75

1101

1110

TRJ xxx-15

PC2 [ 77~80

1111

TRJ xxx-16

UU Denom
/ UU Num

Speed Profile Profile

Algorithm

1

The parameters in PC2-01(TRJ Index)

1. Max. Frequency (TRJ Max Spd-x)
2. Acc. Time (TRJ AccTime-x)
3. Dec. Time (TRJ DecTime-x)

A

Comm.|_0h0603

Current position of
virtual master [mm]

Target position of
virtual master [mm]

Comm.| 0h0604

uomisod
juauin)

PC1 03

R R Y R Y R Y R R R R P YT R R T XY

60:POS  61:POS

' Position
(Reference
' Pulse

feccccccaa

Cur Position

V Master Set

teccccccccccael

Position PI
Controller

Processing block
of encoder
feedback 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/X

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

Inverter

I |
Ianrter 0 0 0 0 1 10000 i 70.00Hz | 8.0sec | 5.0sec i
i i
'”V‘Zrter 0 0 0 0 1 40000 | 70.00Hz | 8.0sec | 5.0sec |
I I
i i
lnvgrter 0 0 0 0 1 20000 ! 70.00Hz | 8.0sec | 5.0sec |
I ]
I I
In\;]e_rlter 0 0 0 0 1 21000 E 70.00Hz | 8.0sec | 5.0sec i
| ) I .
lnvirter 0 0 0 0 1 17000 | 70.00Hz | 8.0sec | 5.0sec
\4
Their max Speed, accelerating
time and decelerating time are
identical.

(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
(Exemption Processing) 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 Processing 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
iIS7 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 i .
Group | No. Display Setting Value | Setting Range
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 |0:Terminal 0: Terminal i
1 : Fieldbus
PC1 02 Tar Position Read only - mm
PC1 03 Cur Position Read only - mm
PCA1 05 Pre Position 0 0~65535 mm
PC1 10 Track Err Read only - pulse
PC1 | 11 |VMasterSet | Oor1 0:No -
1:Yes
2 : Multi Sync _
PC1 12 POS Mode SPD 0~2 -
PC1 | 13 |POSEncDiIr |0:Forward 0: Forward i
1: Reverse
PC1 14 POS Acc Time | 0.0 0.0~10.0 sec
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Function . .
Group | No. Display Setting Value | Setting Range

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 -

Pc1 | 25 ,\PA%S PropPl 1 40.0 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 SW LmtH Lev | 60000 PC1-31~65535 -

PC1 | 30 |SWLMtLEn |0:No 0:No ]
1:Yes

PC1 31 SW LmtL 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. SW Lmt H -
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 -

PCA1 43 UU Denom 1 1~65535 -

&ﬁ.’ELE:C TRIC | 53
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Group

No.

Function
Display

Setting Value

Setting Range

0 : Rev+Index

Unit

1: Rev+No
PC1 | 45 |PresetType 0 : Rev+Index 'Z”dl‘i’\:v . ;
3 : Fwd+No
Index
PC1 46 | Preset RPM 100 -1800~1800 RPM
PC1 47 Preset Ramp T | 1.0 0.0~100.0 sec
PCA1 50 Rcv Frame Num | Read only - -
PC1 51 Err Frame Num | Read only - -
PC1 99 POS S/W Ver - X. XX -
IN 65 Px Define 53: POS Run - -
~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
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(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 Drive 15V Open 15V Open 15V Open
Encoder Collector Encoder Collector Encoder Collector Encoder .
™ = e B R Ir Y ‘g lr n lr A =
1 AB = I
s I = - :
| 5 I = ! I
| o | g I |
o il e - | e l—— |
W= &  COMP.OC 12V, = COMP.OC 12V, i & COMP.OC 12V,
LD 5V e | 15V Selection = 15V Selection 15V Selection
Selection === (Open Collector ' (Open Collector (Open Collector
(Line Drive 5V) 15V) 15V) 15V)
=1/ 1
¥ E | B e
Inverter #1 Ef:i j” 'l Inverter #2 i Inverter #3 Inverter #4
L E 3 TITTYTT

TYTTIIT ]
|

3 m
¥ a i

Terminal switch
Terminal switch

On of Iqt 435 Terminal switch comgn,unic,a_tion i
communication Off of Int 485 Terminal switch
communication Off of Int 485
communication

‘\,__, Dedicated RS485 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 I/O communication end switches shall be On.

008NN00NRN00an]

Onofintass | (O

A 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 O

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 Parameter | Scale| Unit W | for each bit Method
Position/ R/ 0 : Slave
0h0600 Sync - Y B15 1 : Virtual
Control Bit master
A 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. .. | Rl | Assignment Setting
Address FalelEier | e il W | for each bit Method

Position
command
within O
through
65535 of
each
inverter

Target R/ | Target
0h0601 Position W | Position[mm]

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.

A CAUTION

= The virtual master inverter and the virtual slave inverters shall also have
the same operating direction (forward/reverse).
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(2)

Virtual (Operating mode of posi

Block Diagram

tion control with speed synchroni

POS Mode

V Master Set
(PC1-11)
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57 POS HW LmtL
63 . POS Disable

Processing block
of encoder
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60

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 Pl controller block

In the Speed sync position control operating mode, the virtual
master’s position Pl controller block is the same with the position PI
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 PI controller block of virtual slaves is not
needed.

(5) Accelerating & decelerating/Fast Stop/Trip Processing

(Exemption Processing) 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) Encoder Feedback Pulse Processing 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. Display Setting Range Initial Value | RW
00 - Jump Code Jump code 0~99 20 RW
01 | Oh1EO01 | POS Div Src Terminal block operation mode 0 Termmal 0: Terminal | RWR
1 | FieldBus
02 | Oh1EQ02 | Tar Position Target position [UC] - R
03 | Oh1EO03 | Cur Position Current position [UC] - R
05 | Oh1E05 | Pre Position Initial position 0 ~ 65535 [UC] 0 [UC] RW
10 | Oh1EO5 | Track Er Position error value [Pulse] - R
11 | Oh1EOB | V Master Set Setting the virtual master ? $§s 0:No RWR
0 |Single POS
12 | Oh1EOC | POS Mode Setting position control mode 1 IMutti Sync POS 0: Single POS | RWR
2 |Multi Sync SPD
14 | Oh1EQE | POS Acc Time | Accelerating time 0.0~ 10.0 [Sec] 0.0 [Sec] RW
15 | Oh1EOF | POS Dec Time | Decelerating time 0.0~ 10.0 [Sec] 0.0 [Sec] RW
18 | Oh1E12 | POS P Gain Position control P-gain 0.0~ 1000.0 [%] 50.0 [%] RW
19 | Oh1E13 | POS | Gain Position control I-gain 0.0~ 100.0 [Sec] 0.0 [Sec] RW
20 | Oh1E14 | POS | Limit Position control integral limit 0.0 ~300.0 [%] 5.0 [%] RW
22 | Oh1E16 | POS FF Gain Position control feedforward—-gain | 0.0 ~ 3000.0 [%] 100.0 [%] RW
23 | Oh1E17 | POS PI Out SCL | Position control output scale 0.0 ~1000.0 [%] 50.0 [%] RW
" 0 |Fixed o
24 | Oh1E18 | POS Pl Type Position control output type 1 |Proportiona 0: Fixed RW
25 | 0h1E19 | POS PropPI Min | Proportional minimum output 0.0~ 1000.0 [%)] 10.0 [%] RW
27 | Oh1EIB | Fast Stop Time | Rapid stop deceleration time 0.1~100.0 [Sec] 5.0 [Sec] RW
28 | Oh1EIC | SW LmtH En Using the upper position limit (1) $§s 0:No RW
29 | Oh1EID | SWLmtHLev | Upper position limit SWLmtLLev~65525 | 60000 [UC] | RW
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Fu-nct|on Setting Range Initial Value | RW
Display
. o 0 INo )
30 | Oh1E1E | SWLmtLEnN Using the lower position limit 1 Ves 0:No RW
31 | Oh1ETF | SWLmtL Lev Lower position limit 0~ SWLmtH Lev 5000 [UC] RW
0 |None
1 |Free-Run
. 2 |Dec _
32 | 0n1E20 | POS Err Cirl Position error control 0: None RW
3 |Hold Input
4 |Hold Output
5 |Lost Preset
0 [None
33 | Oh1E21 | POS Err Disp Position type of error 1 |Fast Stop - R
2 |Free-Run
34 | On1E22 | POS Err Rst Position error reset ? L\(Igs 0:No RW
35 | Oh1E23 | Max Track Emr | Max Track Error 0~ 65535 [Pulse] 30000 [Pulse] | RW
41 | Oh1E29 | TargetBound | Range of the garget position 0~ 65535 [Pulse] 100 [Puise] | RW
| A | UC Num \?nggmg the units of the molecular| 1~ 65535 [UC] 11UC] AR
5 | OhIE2B | UC Denom Changmg the units of the| 1~65535 [Pulse] 1 [Puse] AR
denominator value
0 |Rev+index
Initial - position  setting  operation| 1 |Rev+No Index _
45 | Oh1E2D | Preset Type mdethod > [Fwdtindex 0: Revtindex | RWR
3 |Fwd+No Index
46 | Oh1E2E | Preset RPM Initial position of moving speed -1800 ~ 1800 RPM 100 RPM RW
Initial position of the acceleration| 0.0 ~ 100.0 [Sec]
47 | Oh1E2F | PresetRamp T | and deceleration of the movement 1.0 [Sec] RW
time
50 | OnE3? | Rev Frame Num Thg number 'of'frames received| - ~ n
while communicating
51 | Oh1E33 | Err Frame Num The' numper of eor fames - - R
received while communicating
99 | Oh1EB3 | POS S/W Ver Position version of the program - - R
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I
(2) PC2 Group
C:\)lrgm ngr;;tlfyn Setting Range Initial Value

00 - Jump Code Jump Code 0~99 20 RW
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 | Oh1FO3 | TRJMaxFreq-1 Maximum speed of number 1 | 0~Max freq[Hz] 60.00 [Hz] | RWR
04 | Oh1FO4 | TRJ AccTime- 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 | Oh1FO7 | TRJ Tar Pos-2 Position pattern number 2 0~ 65535 [UC] 30000 [UC] | RWR
07 | Oh1F08 | TRJ MaxFreg- 2 Maximum speed of number 2 | 0~%I Max freq[Hz] 60.00 [Hz] | RWR
08 | Oh1F09 | TRJAccTime-2 Acceleration time of number 2 | 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 | Oh1FOC | TRJ Tar Pos-3 Position pattern number 3 0~ 65535 [UC] 30000 [UC] | RWR
13 | Oh1FOD | TRJ MaxFreg- 3 Maximum speed of number 3 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
14 | Oh1FOE | TRJ AccTime-3 Acceleration time of number 3 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
15 | Oh1FOF | TRJ DecTime- 3 Deceleration time of number 3 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
17 | Oh1F11 | TRJ Tar Pos- 4 Position pattern number 4 0~ 65535 [UC] 30000 [UC] | RWR
18 | Oh1F12 | TRJ MaxFreq- 4 Maximum speed of number 4 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
19 | Oh1F13 | TRJAccTime-4 Acceleration time of number 4 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
20 | Oh1F14 | TRJ DecTime- 4 Deceleration time of number 4 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
22 | Oh1F16 | TRJ Tar Pos-5 Position pattern number 5 0~ 65535 [UC] 30000 [UC] | RWR
23 | OhiF17 | TRJMaxFrea-5 Maximum speed of number 5 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
24 | 0h1F18 | TRJ AccTime-5 Acceleration time of number 5 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
25 | Oh1F19 | TRJ DecTime-5 Deceleration time of number 5 | 0.1 ~ 100.0 [Sec] 10.0 [Sec] | RWR
27 | OhiF1B | TRJ Tar Pos- 6 Position pattern number 6 0~ 65535 [UC] 30000 [UC] | RWR
28 | Oh1FIC | TRJ MaxFreg- 6 Maximum speed of number 6 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
29 | OhiF1D | TRJ AccTime-6 Acceleration time of number 6 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
30 | OhIFIE | TRJ DecTime-6 Deceleration time of number 6 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
32 | 0h1F20 | TRJ Tar Pos-7 Position pattern number 7 0~ 65535 [UC] 30000 [UC] | RWR
33 | OhiF21 | TRJ MaxFreg-7 Maximum speed of number 7 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
34 | OhiF22 | TRJ AccTime-7 Acceleration time of number 7 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
35 | OhiF23 | TRJ DecTime-7 Deceleration time of number 7 | 0.1 ~ 100.0 [Sec] 10.0 [Sec] | RWR
37 | 0h1F25 | TRJ Tar Pos- 8 Position pattern number 8 0~ 65535 [UC] 30000 [UC] | RWR
38 | Oh1F26 | TRJ MaxFreg- 8 Maximum speed of number 8 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
39 | Oh1F27 | TRJ AccTime-8 Acceleration time of number 8 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
40 | Oh1F28 | TRJ DecTime-8 Deceleration time of number 8 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
42 | Oh1F2A | TRJ Tar Pos-9 Position pattern number 9 0~ 65535 [UC] 30000 [UC] | RWR
43 | Oh1F28 | TRJ MaxFreq-9 Maximum speed of number 9 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
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Fu-nct|on Setting Range Initial Value | RW

Display
44 | 0h1F2C | TRJ AccTime-9 Acceleration time of number 9 | 0.1~ 100.0 [Sec] 10.0 [Sec] | RWR
45 | 0h1F2D | TRJ DecTime-9 Deceleration time of number 9 | 0.1 ~ 100.0 [Sec] 10.0 [Sec] | RWR
47 | Oh1F2F | TRJ Tar Pos- 10 Position pattern number 10 0~ 65535 [UC] 30000 [UC] | RWR
48 | OhIF30 | TRJ MaxFreg-10 | Maximum speed of number 10 | 0~ Max 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 | 0h1F32 | TRJ DecTime- 10 | Deceleration time of number 10 | 0.1 ~ 100.0 [Sec] 10.0 [Sec] | RWR
52 | Oh1F34 | TRJ Tar Pos- 11 Position pattern number 11 0~ 65535 [UC] 30000 [UC] | RWR
53 | 0h1F35 | TRJ MaxFreq- 11 Maximum speed of number 11 | 0~ 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 | 0h1F37 | TRJ DecTime- 11 | Deceleration time of number 11 | 0.1 ~ 100.0 [Sec] 10.0 [Sec] | RWR
57 | 0h1F39 | 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 | OhiF3B | 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 | Oh1F3E | TRJ Tar Pos- 13 Position pattern number 13 0~ 65535 [UC] 30000 [UC] | RWR
63 | Oh1F3F | TRJMaxFreg- 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 | Oh1F41 | TRJ DecTime- 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 | Oh1F44 | TRJMaxFreg- 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 | TRJ DecTime- 14 | Deceleration time of number 14 | 0.1 ~100.0 [Sec] 10.0 [Sec] | RWR
72 | Oh1F48 | TRJ Tar 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 | OhTF4A | TRJ AccTime-15 | Acceleration time of number 15 | 0.1 ~ 100.0 [Sec] 10.0 [Sec] | RWR
75 | OhiF4B | TRJ DecTime- 15 | Deceleration time of number 15| 0.1 ~ 100.0 [Sec] 10.0 [Sec] | RWR
77 | Oh1F4D | TRJ Tar Pos- 16 Position pattern number 16 0~ 65535 [UC] 30000 [UC] | RWR
78 | Oh1F4E | TRJMaxFreg- 16 | Maximum speed of number 16 | 0~ Max freq [Hz] 60.00 [Hz] | RWR
79 | Oh1F4F | TRJ AccTime-16 | Acceleration time of number 16 | 0.1 ~ 100.0 [Sec] 10.0 [Sec] | RWR
80 | Oh1F50 | TRJ DecTime- 16 | Deceleration time of number 16 | 0.1 ~ 100.0 [Sec] 10.0 [Sec] | RWR
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I
(3) Communication Common 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)
BI3 | Virtual DI 14 (COM-83)
BI2 | Virtual DI 13 (COM-82)
BI1 | Vitual Ol 12 (COM-81)
BIO | Virtual Ol 11 (COM-80)
Virtual mutti-function 29| Vitual OL1O (COM-79)
0n0385 finou - B8 | Vitua DI 9 (COM-78)
(OOff. 1:0n) B7 | Vitual DI 8 (COM-77)
B6 | Vitual DI 7 (COM-76)
B5 | Vitual DI 6 (COM-75)
B4 | Vitual OI'5 (COM-74)
B3 | Vitual DI 4 (COM-73)
B2 | Virtual DI 3 (COM-72)
B | Vitual DI 2 (COM-71)
BO | Vitual OI'1 (COM-70)
315 0 Slave f the virtual master is set to the
1 - Virtual master [terminal block, it can only be read
gg  [0:PC1-32(Pos Err Ctrl) “None”
1 PC1-32(Pos Err Ctrl) “Freerun”
BS |21 PC1-32(Pos Err Ctrl) “Dec”
Position/Synchro 0 : PC1-12(Pos Mode) “Single Pos”
09600 | sonirol bits S i {:p 1 12(Pos Mode) “Mutti Sync Pos”
B3 |2: PC1-12(Pos Mode) “Multi Sync Spd”
g [0 APP01 (App Mode) “None”
1~4 : Not used
B1" 5 APPO1(App Mode) “Synchro”
BO 16: APPO1(App Mode) “Position”
0h0601 [Target Position 0 [UC[RW Target Position [UC]
0h0602 |Preset Position 0 |UCRW Preset Position [UC]
0h0603 Currgnt positon-of 0 | UCRW Current position of the virtual master [UC]
the virtual master
0h0604 Targgt position - of 0 [UC [RW Target position of the virtual master [UC]
the virtual master
0n0610 [Current position 0 | UC|R Current position of the Inverter [mm]
ohos 11 Posiﬁion./Syn.chro ~ s 30 1 :After finishing position control operation, bit is set when final
Monitoring bits position(mm) comes within the PC1-41(Target bound)
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(3) Functional Description of Terminal Block

Message No. | Functions Explanation
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
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Warranty

Product Warranty

Warranty Period

The warranty period for the purchased product is 24 months from the date of manufacture.

Warranty Coverage

1. The initial fault diagnosis should be conducted by the customer as a general principle.

However, upon request, we or our service network can carry out this task for a fee.
If the fault is found to be our responsibility, the service will be free of charge.

2. The warranty applies only when our products are used under normal conditions as specified in
the handling instructions, user manual, catalog, and caution labels.
3. Even within the warranty period, the following cases will be subject to chargeable repairs:

1) Replacement of consumables or lifespan parts (relays, fuses, electrolytic capacitors,
batteries, fans, etc.)

2) Failures or damage due to improper storage, handling, negligence, or accidents by the

customer
3) Failures due to the hardware or software design of the customer
4) Failures due to modifications of the product without our consent
(repairs or modifications recognized as done by others will also be refused, even if paid)

5) Failures that could have been avoided if the customer's device, which incorporates our
product, had been equipped with safety devices
required by legal regulations or common industry practices.

6) Failures that could have been prevented through proper maintenance and
regular replacement of consumable parts as per the handling instructions and
user manual

7) Failures and damage caused by the use of inappropriate consumables or connected
equipment

8) Failures due to external factors, such as fire, abnormal voltage, and natural disasters like
earthquakes, lightning, salt damage, and typhoons

9) Failures due to reasons that could not have been foreseen with the scientific and
technological standards at the time of our product shipment

10) Other cases where the responsibility for failure, damage, or defect is acknowledged to lie
with the customer
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COMP.CC 12V,
15Y H5)
(2E BAE 15V)

COMP.OC 12V,
15y d

(28 BAE 15V)

COMP.OC 12v,
15¢ {8
(2E ZAE 16V}

LC 5V e
(2421 E2tol= sv)

OIHIE #3

LHE48s E4 B¢t
AF I ONT

L Za8s S
E AF I "ONT
L &85 B¢l EC
AR X "OFF”

LHZH 485 S4 St
~F1% "OFF"

o

~A__, (1) PC1-12 POS Mode : Multi Sync SPD (&% S| X
MOl 28 25) 0IMESH LHY 485 SAES BHEBILICH

(1) 08 otEt D12 /O &f WHE 485 415 S+/S- &= PC1-12 POS Mode : Multi Sync SPD
(B 371 AX MO 28 2E)9 88 Z2EZ =4 OOIH 2elez ASELICH

(B8 A2 == I /X Mol 28 252 ¥ HE)

2-2 | LSELECTRIC




2 44X, tid & 28 =Hl
2.2 Xl MO 2& =H|
AX HH 2& &0l AHEHS 48 L MSINE Sdote YEALIC
Step 1. 8SJ| 3™ Y& &0l
- DRVO1 Cmd Frequency € M=5(10Hz 0I5h2= & &3St1], DRVO6 Cmd Source £ Keypad
2 ZFeL
- DRV09 Control Mode € V/F 2 &&5t10 I|IHEZ s NHES Wel, APO0S Enc
Monitor 2 Z2LIEHEGIRS M (+) 2 (THeF 9xx [Hz]))0l &ial=Rl =elgLICh
- Ot (-) 29 g0l PLIEZE S, APOOS Enc Pulse Sel € —(A + B) 2 d&dg BHASLICH
Step 2. H13H 84 &3
- APOO1 Enc Opt Mode £ Feedback & A& &LICI
- APOO06 Enc Pulse Num 0l 2E 0 Z== AlDH ZAS HAM : 1024 S) S Y=EsHLC

- DRV09 Control Mode £ Vector (MAE BlIEH 2& 25) 2 AAELICH

Step 3. MSJ| MEl0IE FH( ISI LE §Y)

- 8SJ19 HEE 80{A BAS11 Pole Number (8&J| =2), BAS12 Rated Slip (8 S|
&2 =8 RPM), BAS13 Rated Curr (80| 82 & =), BASL5 Rated Volt (871 23
& &), BAS16 Efficiency (M=) &8 @ QE0| SI0HH dasg 2 ASLICH), BAS19 AC
Input Volt (2IHEH 22 ®) 8 LS LICH
- BAS20 Auto Tuning OllA All (RIS JFd) L= All Stdstl (XS Fe) = S8 =
ASLICH
=9
- BAS20 Auto Tuning Ol A All (318 N\Fd) € H=GIH, BSIL lM6lEM Q&
Fd2 &Lt
- BAS20 Auto Tuning OIA All StdStEXIE F4) 2 HdEi6tH, &S0t XIE
AHUAN RE SE2 -ELICH Edlol20t €d JANM HSIIE 3BANZE =
SLHLE e BHIE MSJ| M0l 2Itss R0 AFZELICH 3ldd S0l
o= SEo H&Tot O 9o ELICH
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&, e & =4

e
Ho
MHA

Step 4. 2% 2d013 HA Jls &€3
OUT31~32(Relayl, 2) 0l BR Control & &35
ooz £ 4 UASLICH AL 24013 Mo
Curr)~ADV48(BR Eng Pulse) Ol &&&FLICH 3.2
EZSHAID| BERLICH

88 &8s 22 2dola

Jls2 ADV41(BR RIls
"X MO 2% Break S&"S

EE
W

tH, o
I',

Step 5. OiEdIZ0lE 2= BE
APP01 App Mode £ Position @2 A FSLICH 1211, 38 L 2= A1 A2 20l £940

Ae e WeH0IeHE HEsl &8 LIt

Step 6. X KO 2F X %y &%

PC1-01 POS Drv Src

9%l HIOi X ol 53 POS Run © XZ AAES
PC1-01 POS Drv Src2t "0 Terminal” 0|2, CiDls X0 &
Define)Oil Al “53 POS Run"© 2 &X5t010F 1% MOl 20
PC1-01 POS Drv Srcot “1 Fieldbus” 0|9, S4IE Ji& DIs S0 ¢

& E(COM70~85 Virtual DI x)0l A “53 POS Run"2& &A&aold0F /Xl MO 2&0| ELICH

& ==0t0 "53 POSRun"s &€& & =& AsLICL

29K
=2 o

]

LICH
&3 (IN65~72 Px
=18

LICH

App ModeE Position2Z MOIE otH &I® DRV Grouplll = DRV 06, 07, 082 Cmd
Source®t Ref Source2l £& Wt 2tH G0l 2&EXE ATt Application2Z A ELICH
Keypad2l ZLIH ZREWM 2& XIZE2 'A'(Application Option 2&)2 HAIELICH
== XNEE "1~9""A~G"(10 ~ 16)2 O R/AXl 22 H22 B3 (Track Index)It
LisLICH
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3 X HO

H0
M

3.

3.1

AKXl MO 2H

ct= Xl Mo 2H

fIXI XEUC ol MetM IBHE I A

[

Zgt FI=+=E =00

APP |01 App Mode 6 : Position 0~6 -
APO |15 Cur Pulse-H S RS E= - pulses
APO |16 Cur Pulse-L S RS E= - pulses
- ) 0 : Terminal
PC1 |01 POS Drv Src™D 0 : Terminal ) -
1 : Fieldbus
PC1 |02 Tar Position S RS E= - uc
PC1 |03 Cur Position SPIRESE= - uc
PC1 |05 Pre Position 0 0~65535 ucC
PC1 |10 Track Err Il HE - pulses
PC1 |12 POS Mode 0 : Single POS 0~2 -
PC1 |14 POS Acc Time 0.0 0.0~10.0 sec
PC1l |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 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 -
0:No
PC1 |30 SW Lmt L En 0:No -
1:Yes
PC1 |31 SW Lmt L Lev 5000 0~PC1-29 -




3

FAX HO 2&

0 : None
PC1 |32 POS Err Ctrl 0 : None 1: Freerun -
2 : Dec
0 : No Error
1:HW LmtH
PC1 |33 POS Err Disp SPARESE= 2 HWiLmt L -
3:SWLmtH
4 :SW Lmt L
5 : Max Track Err
PC1 |35 Max Track Err 30000 0~65535 pulses
PC1 |41 Target Bound 100 0~65535 ucC
PCl |42 UC Num2 1 1~65535 -
PC1 |43 UC Denom(™2 1 1~65535 -
0 : Rev+Index
PC1 | 45 Preset Type 0 : Rev+Index L+ ReviNo 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 |99 POS S/W Ver - X.XX -
IN | 65~72 | Px Define™V 53 : POS Run
COM | 70~85 | Virtual DI x7*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
F1) 2d = MJ| 2 X Itetold
Z=2) [UC]: (Unit Change) PC1-42 UC NumZt PC1-43 UC DenomOil 2Jal Hl&tE SHelE
o g8 XX

UELICEH 312 & Z2OY =572 UC bt BHEfLICH

TCE O
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3 9X Ho =&

3.1.1 8K =25k

e

H= X MO 28 25 3 4 42 JIs =5(EE Z2ME =5, Position PI
PSS 2|

(=)
o =
Controller, 2 H LIEY WA X2 25, IIZ=s/EA/E

PCL |14
POS Acc Time
PCL [ 15
POS Dec Time
PCL |27
Fast Stop Time
PCL |28
SW Lt H En
PCL |29
IN_ | 65-72 T
Px define P P05 Fr Gain S
PC2 | 02~80 COM _|__70~85 ) |
TRJ XXX-X Virtual DI x Lmt L En
PC1 | 42 58 : POS Pattern-L G PCl [ 31
UC Num 59 POS Pattern-M S SW Lt L Lev
PCL |43 60 POS Pattern-H [0 Pg(l)lerr C3t2rl
UC Denom 61 : POS Pattern-X oS 5 T
PCl | 20 POS Err Disp
POS I Limit PCL [ 34
PCT [ 23 POS Err Rst
POS PI Out SCL RS S
PCL | 24 Max Track Err
POS Pl Type PC1 | 41
PCI [ 25 Target Bound
e POS PropPIMin
Tar Position
PC2 |01 o
TRJ Index Position PI £} 71UE/2H-K|/ Speed/Current R
E3 N2 E5 Controller T U5
1 1 OUT_| 31-3% N _| 6572
& ol Relay x Q1 define Px define
= II | 37. POS Ctrl Eir COM_ | 70~85
A 38 P05 Tar Readh Virtual DL
A 55 POS Fast Stop
== 56, POS W LmtH
0 57 POS HW LmiL
63 POS Disable
1
0-—>2 H|g S7| 21X Hloj 28 2=
o—>HE F7| X Hioj 24 nE
QG| mEU A

N [ 6572

Px define

53 POS Run

COM | 70~85

Virtual DI x

53 POS Run

1% X0} X
x|

8 31 2= 9Kl Mol 282 8 =5k

PCL | 03 N | 65~72 PCL |05
Cur Position Px define Pre Position
APO | 15 COM | 70~85 PCl | 22
Cur Pulse-H Virtual DI x UU Num
APO | 16 54 : POS Preset PCl | 43
Cur Pulse-L UU Denom




FX MO =2

=L Z20E ==0AMdE &M AXl, SE AKX, Jt&Fs A2, 20 =0 52 E2E
Ol=0ot0d, AtCH2IE "Eie S T2 S 2HsUCH

Position PI Controller ES0IM= Xl dliHgds 2AQ X TI=EW BAS PI MOIGHA,
eIHE S HES s+ XNE8s 2SLICHL

IMEH/SEN/EE Xl =SlAsE fIX Mo 28 & tdXel 285 888U
A D= BA XMl SS0AMse Le & 2A8 HEG I8 L= ZUHE gLICH

28 Ng 2A d
App ModeE Position@ 2 HAHE
Source®t Ref Source?l
Keypad? ZLIH Z2E0HA 2™
=0t K82 "1~9""A~F'Z Ut
PC1-01 POS Drv Src

SIX MO 2& HHEQl 53 POS Run
PC1-01 POS Drv SrcJt “0 Terminal”
Define) il M “53: POS Run"2 &

M
=2 o

PC1-01 POS Drv SrcJt “1 Fieldbus” 0™,
&3 (COM70~85 Virtual DI x)0ll Al “53: POS Run"22 &

PC1-12 POS Mode

fIX HOo
S ESLICH

SPS!

= =

SHAl

AW 2HA0 2HEXNZ AAIL Application2 g &

gLt &= ?X Mo

T ™ DRV GroupOll = DRV 06, 07, 082 Cmd
HZ = LICH

X && "A'(Application Option 2&)2 H Al= LIC
X d=2 HE ®S(Track Index) It

LIS LICH

22 43(IN65~72 Px

ot040F ?IXI MO 2&0l ELICH

e CIs Xl o

ot OoF ?IXlI MO =&0l U

EANZ

OL— O

28 259 A=, "0 Single POS" £



3 9X Ho =&

3.1.2 ®IXl 22 ZZ20Y =5

B AXIUC, SE AXUC, = A2 25 AR ZHU SE2 018501, &
JAXNRSEH SH X T S URE 2 TROACIHEIIEIAS" 9
ATIZIB &5 THENZ 8ABLIC

58 : POS
Pattern-X

Patter

59 : POS

.............................

60 : POS
Pattern-M

61: POS
Pattern-L

n-H

N[ 6572

Px define

CcoM T 70-85

Virtual DI x
58 POS Pattern-L

59 POS Pattern-M

60 : POS Pattern-H

61 : POS Pattern-X

plrlr e e |r | ]r]o]eo|o]e]e|e]|e

Rlrle|e]olo|o|o|=]=|r]=]|e]|o|e

rlm|lo|lo|r]|=m|o|o|=]|=|o]lo|=]|=|c
rlo|r|le|r|e|r|e|=]lo|r]|eo|=]|o |~

XHML
0000 o
»

PC2_] 02~05

L TR0l
07-10
PC2 | 12~15

0001

0010 o
TR xxx-3 4

PC2_| 17~20

0011 |
TRJ xxx-4 v

PC2_| 22-25

PCL |42

0100 |

TRJ xxx-5 d

27~30
PC2 | 32~35

0101

0110 |
»

0 PC2 | 01
TRJ Index
PC1 | 02
Tar Position

UU Num
PC1 | 43
UU Denom

TRJ xxx-7

PC2_| 37~40

0111 |
L

/EH Xl

HU B

TRJ xxx-8
PC2_ | 42~45

1000 ]
L

16l

Emn
ne

.| UU Denom /

/ UU Num e

£ ZT2M
20eIE

TRJ xxx-9
TRJ xxx-10
PC2_| 52~55

1001

A A

1010
TRJ -1 d

PC2_]_57~60

\ 4
PC2-01(TRJ Index) Ofl BHEEl=

2R

1011
TR xxx-12 4

PC2_| 62~65

280

R|CH FIk4 (TR) Max Spd-x)

dimar
A

=

1100

TR xxx-13 d

67~70
PC2 | 72~75

1101

1110 |
»

7ESAIZH(TR) AccTime-x)

ST RIRI
&2t (TR) DecTime-x)

@O

o0

TRJ xxx-15

PC2_| 77~80

1111
»

PCL 0318

Position PI
Controller

HIM L=

TRJ xxx-16

Cur Position |“

8 32 ?AXl E2 Z20Y =25

A M2l 25
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FAX HO 2&

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

=5 T2 20e2|lE0| s&DH| o= &M IXI(PC1-03 Cur Position), S X
PIXI(PC1-02 Tar Position), @2 It Al2HPC2 TRJ Acc Time-x), d& 2= Al2HPC2
Dec Time-x), 22 Zli =% (PC2 TRJ MaxFreg-x)2| A &It ER8LIC

PC2 J1&E0l= Z=Z(Trajectory "TRINE 412 WetDIH(BE fAX, It Al2H 25 Al2t,
Z £5)2 2HHNYE AXHA B2 2 S 16 ASLICH

4012 Ctols &= POS Pattern-L, POS Pattern-M, POS Pattern-H, POS Pattern-X
Ol26tH, PC2 &N U= 3 162 RIX 22 2 = 1HE HE8ot0 /AKX MO 2=
g £ USLICH O I OHer < Al ME, PC2-01 TRJ Index) Ol &M HEHE
Ciet 91X B2 29 HSE
X B2 2= X Alofet
OO S0H2E Ol B2U2 2HS UL fIXl 2301 2L SIS L0l
et 9Ixl E20F ¢HE ELICh

1]

IN65~72 Px Define E£= COM70~85 Virtual DI x

58 : POS 59:POS |60:POS

TRJ Index

Pattern-X Pattern-H | Pattern-M | Pattern-L

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 OIs 40 28t O AX A8 2
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3 X HO

H0
M

fIX WO 22 metole &9

PC2-02~80 TRJ Tar Pos-xx, TRJ MaxFreq-xx, TRJ Acc Time-xx, TRJ Dec Time-xx
X HAH H=2 Letdlide 28 5 MAJ| X UL
TRJ Tar Pos-xx : CIHE It EEoli0F ot |2 E <X &
TR) MaxFreg-xx: IHEIJI =2 fAXI0N =& ot= st IBH2 =0 &5

TRJ Acc Time-xx: 2/BHHE{Jt TR) MaxFreg-xxOl & & WMILXILl It Al2t

TRJ Dec Time-xx: 2/HEI It ZICH SZ0AM SE XNENK SEE MNXS 25 Al
* Xl BZE Reference O Al

TRJ Tar Pos-xx: 40000

TRJ MaxFreg-xx : 40.00Hz

TRJ Acc Time-xx : 20sec

TRJ Dec Time-xx: 30sec

°
o

A

=
=

40Hz

2
Ja

g 0l Hel (BESIX -

X <1 X1)

o

N4
v

Y Al 2t
20 sec 30 sec

18 3.3 Xl &= Reference Pattern

PC1-02 Tar Position
SRl= [UC] OI0H, Y401 A= LICH 4009 CH)ls & POS Pattern-L, POS Pattern-M, POS
Pattern-H, POS Pattern-X Ol 2lciAl PC2 OEWA &M SIS 52 Xl H2((PC2 TR) Tar

Pos-xx)& 20 &LICHL

PC1-03 Cur Position
SRl= [UQ Ol0H, 90| &=L & /IXIE B0 SLICH

PC1-42 UC Num (Unit Change Numerator: &9 ¢ £1X}

PC1-43 UC Denom (Unit Change Denominator: &9 B £2)

AX SHRAEZE [pulses] M [mm] 2 Bigtof == 2 B&E dl& &LUICh
St [mm]CHal XHa&l0l &ote ®HRIUCZ BHet HEs 2ot &LICh Unit

ChangeOll SJoff &2t B A&I= ParameterS2 HIE [UCIZ LIEHELICH

3-7




FAX HO 2&

UC Num

UC Denom *[Pulse]

[UC] =

“PC1-42 UC Num, PC1-43 UC Denom"2| &= Hl= 22t 1~65535 ZLICH TtetA 220t
FA0 oM R 2 Ef= 245 1 & JEHot, 2201 32768 £ €Al &5

=28 HZEo| A20t0HA L=oH0F SLICH

* UC (Unit Change) 214 Ofl Xl

- 2HJ 18t 3&3tH “APO06 Enc Pulse Num”0il &8 & Je= AIHS HAZS
4842l EA g0l S0 SLICH 0le AdDHS A4l BAES 0180t 4X
=& & AXNMAHE oI =L LITH

- 37.21[m](=37210[mm]) Jb AIDH 4MEE EAJL 910,782,101 [pulses] OIH, CtE1t 20|
LA LICH “PC1-42 UC Num” Ol= 1, “PC1-43 UC Denom” Ol= 24476 = 2= &LICH

PC1—-42 UC Num 37210 1

PC1— 43 UCDenom 910782101 24476
= 1mm X 0ISAl 4HtH & AIDEH A} 24476 pulsesIt SO 2COH= S0l SLICH

65535 * UC Denom / UC Num 2| gt0| 2,147,483,6472] gt 42 otELICH
UC Num/UC Denom?2| gt0| 1/32768 2L+ #2H oHF
k2l 1/32768 (0.00003051758)2 Ct HAE gt0| o™ FH=tst

Lt

€ 5F UC Num/UC Denom@| gt0| 120 2 Z20l= 1[pulse]2 g0l Hlak

[UCIEHRS 2t0I AN AKX HMOHIt MHZ ZIXl #5LICH

* UC Num / UC Denom gt0| 1/32768 ~ 1AL0I2| gt0l LI2tOF AXl MO It & =t6HH

ZELICH

E
a

[XI MO =X @22

0
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3 9X Ho =&

3.1.3 Position PI Controller 2

=& Z2Z20IY SS0M M4 55 Z20edsS 26t
X Z=0tL 2 Position PI Controller OlA X HIIH&
Of X HHAA HAQ IS7 AIH SHEUNA LISUHE X DS BAS PL HO6HH,
JIE & XgsS USULCH £, HE Mol SES ?IotH & Z20EsS Mg

£ &t (Feed forward : PC1-22 POS FF Gain) & LILC}.

Position PI

Controller

[P 27 ]
P POS FF Gain

POS P Gain

v POS PI Out SCL

A 4

_\4 PIES -

a& Zengipm

EEl=EN)
Eg XMl 25

XPIEY
AICH& Erpm] =
PC1-25[%] N
A —Twoopg (PEH
E‘"E‘IEV\ POS I Gain .
——
oA
20 PC1
POS I Limit POS PropPIMin
n| 0 |PC1-24 POS PI Type "0 : Fixed" AND -

. A £¢ Z20HA/ZIET * 100[%]
1 |PC1-24 POS PI Type "1 : Proportional AND » PC1-25(POS PropP! Min
2C T2/ RAE *
2 |Pc1-24 POS PI Type "1 : Proportional | anp | = ZEWR/AIIAE * 1000%)

< PC1-25(POS PropPI Min;
A

PC1 [ 24
POS PI Type
PCT T 25
POS PropPIMin

A M=
3 A== e
A w2l g2 =

12! 3.4 Position PI Controller 28 &%

o




3 ?AX XHo 22X

PC1-18 POS P Gain

P Q%] & LSEULILCHL HE S
Q@ XIb 2;[rad] O &A451ed, X[ CH
EHOoZ dadgLC
Hoolel 52 LIC
PC1-19 POS I Gain
I HQlsec] & LHSLICL IE S0 I HQI0l 10.0[sec] & M, ¥SI| JIHZ JIE2=2
[XI 2XtIt 2;[rad] O Z485H, T MO &30 = £5(PC2 TR) MaxFreg-xx) JtHXl
SSEDINA 10[sec]ot AR ELIC

Ol PAHIQIOI 10[%] & M, &=JI JIAHZ JIE2=2 X
= (PC2 TRJ Max Spd-x)2| 10[%]Jt P HIO1J12

. IE =01, "PC2 TRJ MaxFreg-xx" Jt 60.00[Hz] & @, 6.00[Hz] Jt P
b,

0

PC1-20 POS I Limit

HNZIo =82 NEEezZM HMEI &8 E3E X (Anti-windup)& LICH 10.0[%] £
2AGtH, = £5(PC2 TR) MaxFreg-xx) 2 10.0[%] 2 H&EJ12 &2 HMSELIC =,
ZI 0 =% (PC2 TRJ MaxFreg-xx) 7t 60[Hz] 2t™, 60[Hz] 2 10% ¢! +6[Hz] 2 HZDI|2

PC1-23 POS PI Out SCL
PI MOID12 28 A2 [%]s €8 LICH 2380l 50.0[%] O, PI MOl =2
50.0[%] It =& E==5ELICHL

PC1-24 POS PI Type
PC1-25 POS Prop PI Min
- PC1-24 POS PI Type “0 Fixed” : &M =0 &2 20l PI MO218 £=0| PC1-23 POS PI
Out SCL OlM =& £=8&= 22 DEELICL

- PC1-24 POS PI Type “1 Proportional” : ==t
LESLICH ME0AM PI M2 &80 U2

Min 22 PI KIOIJ19 =l4Aets Hete L Ch

=5 Pl HOJ12 25 HldEL=E
A

ULEZ, PC1-25 POS Prop PI

PC1-22 POS FF Gain
Nt 2 A (Feed forward:FF) HIQI[%] & &8 SLUICH & Z=z 00|

= 2
= de 24822 M PI HODI2 SEdS 2 otl, ¢tE3ds =0 SLICHL

>.

PC1-10 Track Err
FX MO SEAU X HHSAA HAQL X
SEWESLICHL O 22 2& MElM=E &4 022 & UAsLICH

=
In
=
I
>
10
_>i
=l
<
(%]

[¢2]

L,
un
>
>
Y
10
i
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3 AXl Ho =2&
3.14 2%/ A/EE Xc(W2 Xicl) 25
ST MOl X Z0I FIX MO 2F R SR MAN HTH YOS 2HES NS
T zeEUD,
AR MOl 2F 2R £ M2

.........................................................................................'

' J_ 0 0 0 :
] ) —)
' P /] > o R Wt o] |/ :
: POS Err Disp o i l POS Err Disp ol 2| POS Err Disp o 3. :
: 1
]
: N 5572 IN | 65°72 n " ]
' B dene Px define 0 T W Lmt H En PC1-03(Cur Position) ]
o [COV [ % b off oM [ 70785 b off 0 ST > SW Lmt H Lev |
0 [ Vil | On Vitual Dl o |2 KT ] B No FALSE 0|}
V [ 55.POSHWLnH 57.POS IV LmtL SWomAe T !
' ﬁ"TW No TRUE 0 [0
' e Yes FALSE 0!
' ur Position ]
' Yes TRUE 3 [
H ]
M |
M ]
' 5, s, :
' Sl S Wal RT3 f '
! POS Er Disp 4 POS Er Disp 5 |
' o—> o—> '
: |
| l
1 ”
M Sl oW Lt L En Pc1-t;‘3’6cLur Pr:s;-ﬂon) o Track Err(PCL-10) 23 :
: SW let LEn < SWmt L Lev Track Err > Max Track Err '
PO a1 | . Mo FALSE 0 PCT [ %
: SWimtLlev [ "]  No TRUE 0 Max Track Err FALSE L :
P M Yes FALSE 0 TRUE 5 N
' Cur Position Yes TRUE 4 :
]
.........................................................................................‘

X M 28 28 CHIs £
0000000000000 000000000000000000000000000000000000C0CGICFSOGOIIOIIGOIONNNS
]
| oUT | 31736 ﬂ; OuT [ 31736 ﬂ}
! Relay x, Q1 define Off Relay x, Q1 define off
: 37: POS ChiEr o —n,, 38. POS Tar Reach oy,
]
|
' . o ARS(Tar Positic
' Tar Position
' PCI | 3 PO Disp PCT | 03 Positio get Bound
1 POS Err Disp 0 off Cur Position FALSE off
' - PCT [ 41
] L5 Ll Target Bound TRUE On
[}
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3 ?AX XHo 22X

POS Err Disp  POS Err Ctrl

55 : POS Fast Stop At

1T}

63 : POS Disable  Za} (PC1-33) (PC1-32) =

' - H
(] DRVO7 (Freq Ref Src)ofl M H
: PEEESPS PPN R :
[} [Ny [}
: '
. 1 A 240
&% X3¢ | SpeediCurrent
, — 25 HS)|
: | s Controller
. 3 [
H po .
: FCT [ 14 0 4o H
¢ [ _POSAccTime [}
¢ [PC1 5 Spo M
: POS Dec Time 7 '\ :
: PRT |07 :
3 2 »
M [_Trip Dec Time | lecocceccccsccoccccay
)
: _’\'l
o [P 27 R
o [FestStopTime [
[}
[}
[}
.
[}
[}
[}
.
)
[}
[}
[}
)
[]
(]
[}
[}

1~5 0 : None 2
1~5 1 : Freerun 3 N 5572
N 6572 1-5 2 : Dec 4 Px define
Px define f COM_|_ 70785
[ Ccom | 7085 | o Virtual DI x
Virtual DI x BOS Err cul 55 POS Fast Stop
63 POS Disable e
POS Err Disp
- - LL L X J ...
- -
o3 mey ATC mEY HA
= = <
ZA N2l ES

J8 35 02 Mel 8
PC1-14 POS Acc Time
PC1-15 POS Dec Time
X MO 2& M8 IS A2 LICH Position PI Controller Jt ¥IXl dHSAZBAS

itk =H =ZotJ| M= = At 0.0[sec] (B& E£otxl) £ £ FO0F &LICH

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

AL St

ASt SHEQIN 2l0IE ARIXI(POS HW Lmt-H) = otst StERI0 2I01E A®IXI(POS HW
Lmt-l) &S ZAIE = USLICHL

oHE 20| ZASHH, "PC1-33 POS Err Disp” Ol “1: POS HW Lmt-H" £= "2 : POS HW
Lmt-L" & CIAZH0I&LICH

et oY 20| 2A3HEH “PC1-32 POS Err Ctrl” Ol A& S 20 None / 1 Freerun / 2
Dec) 22 2&&ELICH
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3 9X Ho =&

0 None : 2& &EHE A= SXELICHL

£20] XCSELICHL ol M 2% Bdlol=2 Mo J1s(OUT31~32 BR
Control) & ArE8HUHE, CIHEHS S0/ XH&E W SAI0 Bellol=20F €& LIt
2 Dec : "PRTO7 Trip Dec Time” OIAl £&& 2% Al2te2 FXEUCLH 0 M 2R
Sd/013 MO JIS(0OUT31~32 BR Control) 2 AIEstCHH, 2013 &8 =T~ (ADV47

BR Eng Fr)0ilAd Edi01=30t E&LICH

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

S X AEXIL EHE AXE S0IIEXNE ZAE = UASULCL AAEXIE 1 8
FXNE €3 = QI 20 2ZEH0 2I0IE ARAXI(SW Lmt H/L) 2t S LICH
PC1-28 SWLmt HEn: &8 AZER0 AX ME HEE Z&FELICL0: No 0[H, &8t
AETEYN AAXE SHGHA RSUICH

PC1-29 SW Lmt H Lev : PC1-28 SW Lmt H En 01”1 :Yes" & [ &8 R[UCIE £33 =
USLICH

PC1-30 SWLmt LEn: Gt8t 2AZERNH ARAX AFE HEE £FELICL "0: No"0l S, ot&t

ATEN A2X= SHOHA EsLICH

gy

PC1-31 SW Lmt L Lev : PC1-30 SW Lmt L En O] "1:VYes"g i 3t8F & UCIS €3 =

ASLICH

oHE EE0| Z445HH, PCL-33 POS Err Disp Ol “3 : POS SW Lmt-H" £= “4 : POS SW Lmt-

" & CASdolgutt

CEh oY EEO0l LMolH PC1-32 POS Err Ctrl OIA 2 &8 220 None / 1 Freerun / 2

Dec) 22 SHFELICH

0 None: 2& AEIE HZ |SXAELLCH

1 Freerun : QIHE{Q &20| HELICL 0l M 22 24013 M J1S(OUT31~32 BR
Control) € ArE8HUHE, CIHE S S0l MHHE SAIUH Balol=20F €& LIt

2 Dec : "PRTO7 Trip Dec Time” Ol &8t 2= Al2te=2 ZXELLCL Ol I 2F
Sgi0l12 MO J15(0UT31~32 BR Control) £ AMESHLHH, Ed1012 &8 F1t=~(ADV47
BR Eng Fr)0il A Edi01=20t E&lLICH

PC1-10 Track Err
PC1-35 Max Track Err
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PC1-32 POS Err Ctrl
PC1-33 POS Err Disp
CIHE 2& =0 “3.1.3 Position PI Controller'SE2| |IXl dHetA BAQ X OIESH
A& Xl "PC1-35 Max Track Err"0l&22 SO X=Xl 2ULIEHE &LICHL
e EE0l ZM3tH, "PC1-33 POS Err Disp” Ol “5: Max Track Err" £ 204 ELICHL
= 0
==

e
--
:|:
OI'

F®H "PC1-32 POS Err Ctrl" OlA && & 280 None / 1 Freerun / 2

0 None: 2& &EHE AL KRAISLUICH
1 Freerun: QIHEISl &0 IHEHELICHL 0 O 2AF 2dl0I12 MO J1s(OUT31~32 BR
Control) € ALZEIHOHE, QIHEHS S0 MHEHE W SAIM o3 €8 LICh

2 Dec : "PRTO7 Trip Dec Time" OlA && st 25 Al2te2 HXIELICHL O I 2=
Sdi0l3 MO J15(0UT31~32 BR Control) & AIEELHEH, Edliol3 €& =1It=~(ADV47
BR Eng FNOI A =Zall0120F 28lLCh

IN65~72 Px Define : POS Fast Stop

PC1-27 Fast Stop Time

X MO 2& =2 LHE =3 = USLICL
CH)ls &= POS Fast Stop 0 &
Fast Stop Time" OIA &E&E Z=A
=0l POS Fast Stop 0l Off ZIH2

sdX s&2 S5 AN &M /X0 o2 Lol 2 "PC1-27 Fast Stop Time” 0il A
e dE A2 5 EXots JIsgLUth
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3 9X Ho =&

3.1.5 ¢ OEYW BA XM =

NDHOA D= EA0 oA ZLIEHE, Z2A, 28 et 52 Jlss sd8gLh

Jh

PCL] 22
POS FF Gain

A 4

e SN Speed/Current or XE:
[=p o IEE Controller | ] ™= =g

’?o

PC1 | 42
UNum

PC1] 43
UC Denom

|

POSPreset Zi1}

UC Denom/UC
UC Num/UC off 9 Num
Denom On 1
\
APO|[ 15 IN | 65~72
v Cur Pulse-H Px define PCL] 22 KI5
5CiT 03 APO|[ 16 COM| 70~85 —
| . UC Num Pre Position
C — Cur Pulse-L Virtual DI x
ur Position 1205 Pesel] PCL| 43
_ UC Denom

=

AN ESS

8 36 dDH OEY BA XHel 258
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IN65~72 Px Define, COM70~85 Virtual DI x: 54 POS Preset
PC1-05 Pre Position

ANZEXIE 888 ?IXI[UC] “PC1-05 Pre Position"2 2 CHJIs/Itah CHlls 22 “54 POS
Preset” 2 AF206l0! Preset &LICH QIHEIDF AXISH MENOA =S O{OF StH, Preset &
(o]

CHols L2 BtEAl Off oiioF &LICH 2t 2& S0l POS Preset & Xt S0 2=
Preset DS GtAl Z&SLICH Preset SHADF BHY OffS OHAl %US ZR0= SHEHEH
Preset J|sS ot 11 & &EXl AMOUS Preset2 GtAl Z2SLICH 2t AX 28 S0l CHAI
8t POS Preset &JtS Off2 CHAl OnGt0 On &HE | Z<0= Xt &M

A=22 PresetO| & LICH
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3 9X Ho =&

3.1.6 /Xl =J|g 2&

CHI1

ol

or

0124(62 : POS Preset Run) 0Ol o S& =T (PC1-46 Preset RPM : (-)gt &S Al
d) 2 S& Ot Al2HPC1-47 Preset Ramp T) 0l 25 OIS &0, |AX JIEFE
= CHst 2E(PC1-45 Preset Type) Ol 2laf 2AXl JIEXS ZHELIC

12
IV oZ
oo

o
8]
x

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*1)

PC1-47 Preset Ramp T2

PC1-45 Preset Type | s 2y

(1) CHols 22 62 POS Preset Run 0] On &d, E3

= & (PC1-46 Preset RPM) 2t E& Jt2S AI2HPC1-47 Preset
Ramp T) 22 2&&LICH

(2) Cols &= 54 POS Preset 0| On &= =2t 3&YS0
HHRH O, S& £ S (PC1-46 Preset RPM) 2 2 20% 2| &&=
2& g LICh

(3) CtJl=s 2= 54 POS Preset = HtHLIR2H™, = POS Preset
Ol Off &1, M8 2tLt= Index pulse(MDH ZEA)MM S
| XI(PC1-03 Cur Position)E AtEXtIt & st fIXI (PC1-05
Pre Position) 2 =Jl|stotl] 2H= EX&ELIC

(1) Cols &= 62 POS Preset Run Ol On £ &H, €3

£ 5 (PC1-46 Preset RPM) 2F E& It AIZHPC1-47 Preset
Ramp T) 22 2&&LICH

(2) CHJls 2= 54 POS Preset 0l On &l =2t 3 & &0
HHH O, S8 £ S (PC1-46 Preset RPM) 2 2F 20% 2| &&=
28 g LICh

(3) o & 54 POS Preset = ttHLILE, = POS Preset
0l Off &= =2+ &I R XI(PC1-03 Cur Position)S ALE Xt

Hd8st ? Xl (PC1-05 Pre Position) £ =J|3tot] 2EH=

r 0L

0 : Rev+Index

—_— ~—

1 : Rev+No Index

= Ol
S °J

(1) CHols &= 62 POS Preset Run 0l On &, EF
= & (PC1-46 Preset RPM) 2 E& Jt2Z =5 AIZ2HPCL-47 Preset

2 : Fwd+Index
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PC1-45 Preset Type ‘ S& YUY

Ramp T) 22 2&FLILCH

(2) CtIls 2= 54 POS Preset 0| On &= =2 &
£ (PC1-46 Preset RPM) 2| 2 20% 2 &&= 2dELICH
(3) CtIls &= 54 POS Preset = HtAHLI2P, = POS Preset
0l Off &1, S CtLt= Index pulse(HN2H ZEA)UHA ST
2 XI(PC1-03 Cur Position)g At& Xt & &8s Xl (PC1-05
Pre Position) 2 Z=J|&tot]) 2H= A X ELICH

(1) CHols 22 62 POS Preset Run 0] On &8, EX

£ & (PC1-46 Preset RPM) 2t S& Jt2=AIZ2HPC1-47 Preset
Ramp T) 22 2&&LICH

(2) CHls 22 54 POS Preset 0] On &= =2 EX

3 : Fwd+No Index = & (PC1-46 Preset RPM) 2| 2F 20% 2| &2 2&&ELICH
(3) CHIs Y& 54 POS Preset 2 WHHLI2H, = POS Preset
0l Off &l= &2t &M 2 XI(PC1-03 Cur Position)E
AHs X (PC1-05 Pre Position) £ I35t 2HE=E
A X ELICH

L

i

£ 3.2 Preset Run Type
1)"PC1-46 Preset RPM"0ll (-) 2t= 2 olH, =/ MotE 2haFo| Bl Haez 2MELICH

( gt
2)"PC1-47 Preset Ramp T"= "DRV20 Max Freq"E JI=2 2 JASM Jt2r= AL LICH

(

=
=
=
=

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

CHls & (65 : Back Pre Posi)til 2ol Preset = & (PC1-46 Preset RPM : (-)gt L& Al
Sdtel )2 Preset Jt2= AI2HPC1-47 Preset Ramp T)0ll 2|af Preset €I XI(PC1- 5 Pre

Position)22 Xl 0ls= otH ELILL

PC1-99 POS S/W Ver
FIX MO S/W 2 HES UEFELICH
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3 9X Ho =&

3.2 ¥Xl HO 2% Break =&

X HMOUA A0 J1H MSHEXE MOist)| ?6tod TS 20

OtcH E€FHUA "2 JIH MSEX'E 25 "Ed0j3" L= "R Edioja"ctd &8

x
04
o
%
=)
o
-
o

SHLICt

LEHEOl 2N M= €8 55 Olotz2 ZHEUS [ AR Edol2ot s&HE UL
FIX HOUA=E SEXN =XotRS I AF 2d013It S&oi0F &LICh

X M 2H S0 SHXO =&6HA 210 CE 0IR0l 2loh AIHE I X &
FdR0le STHOL 20| AR Hs EXe sHoHH =T

ADV | 41 BR Rls Curr 50.0 0.0~180.0 %
ADV | 42 BR RIs Dly 1.00 0.00~10.00 Sec
ADV |44 BR Rls Fwd Fr 1.00 0.0~Z0f =It== |Hz
ADV | 45 BR Rls Rev Fr 1.00 0.0~ZI0f =M= |Hz
ADV | 46 BR Eng Dly 1.00 0.00~10.00 Sec
ADV | 47 BR Eng Fr 2.00 O~ZICH Ik~ 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

[AE0A 2d0I29 2 2

A
SX 5t FR0= ASA ZE A

HX Bdl0I132E 0l&56t= =aot
tEELICH 2diol= MOt
28 (ADV 20~23)2 =& GtAl Z&SLICHL Bdlol3 S&H0l st e ASE 2|
Lol M= SHXHCH(ING5~72 Px Define, COM70~85 Virtual DI x)2| J|

Feedback"'@ 2 A& &LIC

>_

3.2.2 BdI013 W AIRAA
S® X0l 23 EY X 0K AIZ0l Mgt 2 &2 MBI 23013 Mg HS(ERRIs
CumOl4t §9 8FE 2= SN2 D03 WY ASE 22 U 203 HY N

AIZEHBR Rly Dly)0l It =0 Jt5S A& ELICH

o

Jls Al BRI 2E0ME 2di0I3 Y =+=E Z&6tHd =J| 2013 22 [
E3E Qg == UEE LICL ofs I ot Al & R6tH0l et &5 Al & ot Al
Bdi013 Y =1t=~(ADV-44:BR Rls Fwd Fr, ADV-45:BR RIs Rev FNE =& & == USLIL
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3 ?AX XHo 22X

3.2.3 Position Ml Ed0|3 Z& AIRA

Position MO1 @ 22 SH AX M X242 AIH EA XH0IJF Ediol2 €&
Z A(ADV-48:BR Eng Pulse)gt LHOI S @& Bdi012 €& dsE s8I0 &3&
Sdiola €8 XA Al2HPRT-46:BR Eng Dly)stoll= HIZ6H0 PIDMIE GHE A
FIXHMOE SLICH XA A2 Ol=0= 05 MOE oA X A3 S0HIIE
JICHE LICH

s [ WERSI
AZ
Release Fregs
/ ER
“—
POS Run 3
HSI
=
Released
/ Gure
%gw‘ i ! !
ﬂ%*' [ E
F-;eieaa:e {je\azm- Brake Release pointe i i i DcBre
pF "./ Engaae delay «*—-ﬁﬂ—i‘ Timew
s 0| 3} ! : | Times
Rass| ! I 5 Cia mé, 5
I | | | I ! Al 2k
1 2 | 3 | 4 | 5 6
O 37 fAX MO 2% Break S& =
O 370A 192 E80|3 Hegals ZAHSE DUl A2t & 2E0 &I|&el 80|

gs OtX Eaol2 e MsE SWA &30 JICHELICH

2792 Y S0 23 Fh=0M 2H0 E30t 24 & WX Jitels 2L
Ol F20MeE == 2oL 29 7= 88 458Ul
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3 9X Ho =&

3792 HAEQ X M 29 UCh

4792 SHE X0 =20t ol 2HE ZHots 2 YUCL 25 S M
It DM EA XH0IJF Edlola &8 EA(ADV-48:BR Eng Pulse)gt 0l =& otH
Sdiola €8 48 =3 gLICh

5742 2d0/2 &€& XA AI2HPRT-46:BR Eng Dly) 72t 2 QIHE Sl Bdiol=2 Xt&t
Es 22 AL Edo3J €8 W MX AKX MAHE H=H dte F2t2 LT

67AH= "POS Run” &SIt OFF € [HMHAl 05 MO E St= 22t LICH 0] 20N E
PIXIMO PIDERE YMGHX Z&SLICH 0l01 Bellol=2ot S&atI| 20l PIDE 0|
2dg R0=s 2dio3a 020 &6 &0 IHE & IOLToF 2ot S LICH

3.2.4 2Bt I XN Edlola &8 AMAA
Position XI0IZ 51CIJ} Trip, SEXE T25171 & POS RuntlSJ} OFF € [, 12D
CH2 AIS0) oI5k PositionROIOI Al 2ot & HEl HOIZ BACO NAS 220 X

HHO| 2 EH = =L+t Bd012 &8 FOt+=(ADV-47BR Eng Fr)0il & &tH
2528 EX ot 88E &2 U2 B0l 28 JsE EEELILCL 24012 &&
K™ AlZHADV-46:BR Eng Dly) ¢t FIo+E R e = &4 Fht+== "0"0l ELICL
= HE &=0
ANE

Release Freqe Engage

/ Fia

= [y
e

=4

=54
"R
Refease %ﬁelaw Brake Release pointe ! ! | DeRre
=013} : F”gage de'ay“‘.‘—i’j‘_’i Tirme
AB@NZTY | A S | Crelis. |
Ll | | | || a2
| 1 | 2 | 3 | 4 | 5 ! 5

18 3.8 28 =L HH MO Break S& X
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X HH 2&
r, ADV-45: BR Rls Rev

3 <
3.2.5 230|323 1DFE (Ext-Break)
Ext-Break DEO0| €4 5= =H
1) gy 28 250M 24012 €8 =0ts(ADV-44: BR RIs Fwd F
) &€ & Bd0/3 e MF(ADV-41:BR RIs Curr) OlA01H I dSE £6t1
MBI LA Z 014 S2X 22 AHZ 2402 2F 2= Al2H(PRT-82:BrakeTrip
Time)0| 2ot EES ZMAIZID ZEXELICH
) B0l Y ASIt £ &0 B 0/3 Release delay Al2H 0|F <Al Bellol3 TS
O AF)IF BaAO0I2 D& HEAI2HPRT-82: BrakeTrip Time) OILHOI LS &KX £
EEYS YMAIZID ZXIELICH.
3) X Z0& 2d 02 Engage delay OI= 0l Edi012 OIS AS(EE AIS)It
Bdiol3 D& ZEAI2HPRT-82) OILHUl SHRX LM AAl EEFS LMAIFID
X LI
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3 9X Ho =&

2, Al Trip €2 PC1-33 POS Err Disp Lt2t0IEHE &)

= PC1-02 Tar Position gtut

ofe Trip0l E4AE 3
SHMAIR.
“ s | adTiplUs | onsd @2
1. POS SW Lmt-H PC1-03 Cur
Position 240l

PC1-29 SW Lmt H
Llev 20 =©H

1&s 248Ut

2. POS SW Lmt-L PC1-03 Cur
Position 20l
PC1-31 SW Lmt L

Lev 20 ¥OH
DRSS SIS |CL

o= 2oy

PC1-05 Pre Position 240l
AHs PC1-29 SW Lmt H Lev
= PC1-31 SWLmtH Lev
J|& Ol S =Xl &0l

oA,

(OIF olcte & g
d3st gt 20l S0=

A
UATE A $é!/\|§.)
= oY Trip2 oHAl ot
PC1-32 POS Ctrl 8& g
Nonel2Z &% = Keypad?
Stop/Reset HHES 2

ChAl 2Z0tAAIL.

=
-

3. POS HW Lmt-H g3st Is
EX E

S0 0140l
AI|¢ D™=

LASLIC

POS Ctrl Err

4 POSHWLmt-L | & 0Dl
S

A5l 0140
MOl DRE

LA stLICE

¥ HE WIs S
& &EfS =0lotAll]
HFEFLICH

5. Max Track Err dHHA BAQ
X IEH
HAO R0t
PC1-35 Max Track
Er &8X 20 2
4% 182
SMSLICY.

= DHY
240| 2 5
9oLl 25t MEHE BHOIGHAI]
BrEELICH,
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A 2=

A.l dlddl SJI AXl Ho 2&
CHol OIEI Dt SUB A2 LHOI 2%2te] SH
OIHE M AEHOIN OIHHE 202l B2 DE(EX
0171t Fieldbus S422 @1l

I XI[UC] MK E<ot=
FIXIUC] &) 0 E=017] =0l &<

:|=-|0

JUQ

=25t Al2F LHOI CH QIB{E{o 2t

APP |01 App Mode 6 : Position 0~6 -
0 : Terminal
PC1 |01 POS Drv Src 0 : Terminal ) -
1 : Fieldbus
PC1 |02 Tar Position el M - uc
PC1 |03 Cur Position 8l MS - uc
PC1 |05 Pre Position 0 0~65535 ucC
PC1 |10 Track Err ol ME - pulses
0: No
PC1 |11 V Master Set 0 =1 -
1: Yes
PC1 | 12 POS Mode 1 : Multi Sync POS 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
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




a8 | 8= Jls EA F=FSDN 23 g9
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:HW LmtH
PC1 |33 POS Err Disp el H=E 2 HW mt L -
3:SWLmtH
4 :SW Lmt L
5 : Max Track Err
PC1 |35 Max Track Err 30000 0~65535 pulses
PC1L |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 L+ RevNo 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 |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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Blel S21 91X Mo 288 22 SH6H| ks Jtat OtAE e 10t T2
et =col2 eiBie E &9 MO II(PLO)OI <HIE 010F &LICH

L Oh=2 QIHE SO OtAH, Jtah =di012) I &9 MO II(PLC) = EHEAI Fieldbus
SHCeZ 2EEHOAM CIBE X HE0A IHE WS Hiy 2R d2sS =10 2=
= A0 0F SLICH

8 Al OIAM PLC 2F QIHEIE 0IEot0 Bldl S ?IX MO AIAES F8ots LS

SHSLICH
Blel S291 ?IXI MO AIAEO0IA Fieldbus S0l AtScte =2 S& g9 UsSh

|.

sa=Aloziog [scate|er=irw e 2ous

A dY
ek CHls _
0h0385 o 4 - - R/W [POS Run FX MO &
Xl /S| 0 : Slave 0: Jta E2018(CH=)
0h0600 - - R/W [B15
MOHE 1 : Virtual master 1: Jtah OFAE ()
- 2t OIH{E{2] 0~65535
0h0601 |Er2" SIXI 0 UC [R/W |Er2 2IXI _
LA S fIX XIE
1 CHel Jhat ota DtAES Sl |/IXIE
Jbat OFAE Q) ’
0h0603 |_ _ 0 UC [R/W |DFAEI(Virtual Master) 2 PHa &dI0IE
M <X B B
SN X SIHESHH LB,
1 CHel Jha b4t OFAECl B2 RAXIE
Jbah DFAE S
0h0604 _ 0 UC [R/W [DFAE (Virtual Master) 2 [Pt =401
Et2 X _
S EANEN| SIHESHH LB,
_ } ) _ & olHE S ST R
0h0610 | ®IX 0 uc R g CIHES &M /X
DLIEHE

H AL AX MO AIAEOA Fieldbus S&I =4

s 8 A1 0l e 2 A-E "l s fAX Mo 88

>
H
In
10
1
o
0g
IS
e
-
O

Step 1. Hldgl SJ| /Xl A 2& 2= 43
el S21 |IX M 28 25 32 fdl 2 CIHEHS(QUHEHLI~IHEN) S "PC1-12
Pos Mode” Ol “1 Multi Sync POS” £ «EH&LIC}.
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Step 2. X {IXI[UC] FE
@1~ @n:n O OTHESE@HELI~IHENS a2l S f/XI[UCI(SA! F=4 : 0h0610)
PLC Ol &4lgLIC

Step 3. &9 RIOIJ[(PLC) St
® :PLC Ol Jrar DFAE QD) 2F Jtal Sd01E((CHs )
2t OIBEISSl 2 AX[UC] 2 Step 2 OlA salEtS 2t

Z 3 LI

HEISS &M fXIUC 242

2

O Zlz 3 0t 2 2 JHd 102 AHE(S, SA 00 o= AHelot & 2 QIHE)

b ORaE DFAEDE ELUICH Metd, 28 AllAME=E ®.2 o 200 88X fAXIUC] ol oA
SH IXIUC Jt )t 20l €& CItHE 2 It Jta OtAEDE ELICH IHE 2 E H2st
LIHAI SIHESE 25 Jt& =d0IEJ LIt

2t QI E{2] 0~65535
olAel AXl Xd
2 e S X
ZLIHE

H A3 Step 30IA AtEot= S4&l =4

—
==

oS CIHHESl &M X

Step 4. PLC Ol &8t J14 OAH 2 Jta &0 XH
(1) ®1~ ®.n:Step3 A Z2HESH Jta DFAE(QHE 2) L It SHIO0IE(QIHH 28
Helgt 2= CIBE)E PLC It S48 Solf XIEELICH

te DtAEHE Z8ols P82 SAB X 0h0600HXIE 0lEct= 2 SHAHE
Olgsot= YEO0l ASLICH

sS4l BXIE Ol8ots YHSZ S4I 81Xl 0h0600 B X2 =42 HIEMSB) € On otH,
Jtet OrAH, Off ot Jtah =ell0I1E0t ELICH [etd, S4 Xl 0h0600 2 =l &<
BIE(MSB) € 1 2 Alst =, 2IHE 2 2 &6t Jie OtABZ XIEELICH E8F I8 H
2 £ Mgt GIHESMAH= S 21Xl 0h0600 2 =& HIEMSB) € 0 22 2IME =
SAIotH Ot sdoIES2 XNE LI
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=9 R/W [BIEE

?IXI/S | 0 : Slave 0: Jtah =d0IE(CH=)
0h0600 - - R/W [B15
MOHBIE 1 : Virtual master (1 : JFaF OFAE{(ACH)

H A4 Step 40N ALEStE S4& =4
S XHCH (IN65~72 Px Define, COM70~85 Virtual DI x: 65 POS V Masten)E 0|25t Jp4t
OlAH dE82 & BS0= Virtual DIx £= Px DefineS &0oll POS V Master SettingS
gHLICH SHACHOF ONOI S/ DAt OFAEO0I0Y OFFJF &I® DA &dl01E0 ELICH
HIUUE Sofl OlAH HOHE € FR0ls S4F4 0h06002 S8t OtAE £FH0l =X
ELICHL

ron

:Step 3 OIA Z2& = Biet 201, &M Jtaf OtAEHZ XEE ety 2 2
£ S4 BHXI(0h0603 : Jtat OFAEISl S <?IXI, 0h0604 : Jt&t

sofl 2 =col2 AHE S SASUT
R

Ohat 1 thel Jpat Ot OrAHS X |AXIE
0h0603 (OtAHS 0 UC [R/W|OFAE(Virtual Master) 2 Pt& =dI0IE
M X SN X CIHESHN LS.
Jhat 1 thel Opat Jtat DtAES B2 RAXIE
0h0604 |(OFAES 0 UC R/W|OFAE{(Virtual Master) 2 Jtal el 0=
S5 X Et2 S CIHESHH L=,
I A5 Step 4Q)0IA AtEdt= S4& =4
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Step 5. 2/HE 2&
@1~ @n: &2 HMOIIMA Jta CHls 2= (0h0385 41 B1Xl) 2 53 POS Run £ On
ot Xl MO 2= AIEELIC

(&)

®.1~ ®n: 2 AHES S| 2ot52 &M AX[mm] M SE AAXI[mm] E A
202b 2X0]J| AlREHL|CH.

CJ
i
=
=

x|
ES Ed 25 24

0h0385 Jtat CHls &= - - R/W |POS Run X MO &

Step 6. 2d& =&

®.1~ ®.n: 2= AHEHSOLY OtAE/IHE S2012) 0 S8 A2 Tlsec] 21 =0l
2210l S AX0N ==oty, el S ?IX MO 282 S8
F o
- HlEl £71 UK ROl 2 FISiMES JIA DIAES DA ZEl0ISSe Y

A2h ZIH £ 5%(TRJ Acc Time-x, TR) Dec Time-x, TRJ Max Spd-x) 7t BtEAl A2

Master2t SlaveE & Zot0{0F & LICH St OFAHIE S0ttt
ol HdE2 22 g&LICh 0t Masterdl HEZUSHE &2 ofkl &1
IXIMOE oA = ol HAAHN XH X M A4S GHH =0l LSEHS 6HAl
E LI




i
J

Al2 88X =28

gl So1 91X Mo 28 25= It

sdl 022z 2dELIChL
gl So1 91X Mo 28 25=

SH X0 sA =

7k OIAE, 71y —EIIOI“ (Hli!1| &7l -rI*I Hlo| 2 E'_)

Ctsh

==l

OIHE 1042 Ch==2

HEISOrat DtAE/OY

et

=dlol2)0l =22l TOE

IN [ 65~72

Px define

COM [ 70~85

58 POS Pattern-L

Virtual DI x

59 POS Pattern-M.

60 POS Pattern-H

61 POS Pattern-X

PCI [ 02
Tar Position
P2 | 01
TRJ Index

>
»

SAT T Ox603EK]
7HSORAE] SR

Xl

3

=X [ Oe0aER|
IR 28
2Kl

Track Err

1A
I

@A

PCL |

24

POS PI Type

PCL |

25

POS PropPIMin

PCL |14

POS Acc Time

P32

POS Err Ctrl

R |33

POS Err Disp

P 34

POS Err Rt

PCL [ 35

Max Track Err

PCL | 4L

Target Bound

7R/ 2ERY

£2l xf2| 22

Speed/Current
Controller

|

o MEY| b

OouT [ 31~36

N | 6572

Relay x, QL define

Px define

37 PCS Gl Eir

COM_|_70-85

38 POS Tar Reach

THE 21X] Hjo] 24 2=

o> £ &7 9% Hof 2% BE

A4

557 POE Fast Stgp

Virtual DI x

56 POS HW LmitH

57 POS HW Ll

63 POS Disable

=]
A 22| 22

B T BA

A

PCL ] 03

N [ 6572

PCL | 05

Cur Position

Px define

Pre Position

AO] 15

COM ] 70~85

PCL |42

Cur Pulse-H

Virtual DI x

UC Num

A0 16

54 POS Preset

Cur Pulse-L

PCL 45

UC Denom

N [ 6572

Px define

53 POS Run

COM | 70~85

Virtual DI X

53 POS Run

J8 A2 dlel S21 91X Mot 2

21| mjo] 2

X8

b

I:Il:Ol
o — — -




A 2=

CIHE S2H0l M2 Z & (Hard-wiring) ZI01 JAX &I 20 Jtat =dlolE2 ti==0l=

Mol glsLICh

SHXISH OIHE X AEHUIA Jra OFAECl 2t HE (O
& 0h060381I K|, =2 ?IX : S S 0h0604HHXl) E Jtat

MetA BHEAl CIHESZ2 &9l MO II(PLC S)2t Fieldbus S

BILICL(ZE 20 258 #&1)

A 4 il Jls 5= Z2IY =5, Position PI Controller, MZH TIEWM BA Xl

E £8) 22 AHELICL £ Z20Y EE0MeE S

OtABS B Xl . SS
=dl0IE=0[ Z0toF gLICH
192 AZL 00t

0

b

=t S2 E2S 0I20t0, AICI2IB B2 S5
Z2MYEsS SHSUCH Ity sdiolE2 XEE AHE2 B, Jta OtAHN sI1E=
MES £5 ZZIYS 2HSD| oM Y =diolE eIHES &M Xl S5 <IX,
2 EIT [, Jt&t DtAES & ?IXI(0h0603 =41 B1X), It
ST 2XI(0h0604 S4I W) of HEI F:It2 ZEEHLICHL
Position PI Controller =5, JtZ%5/28X/EE XMl 25, H2H D=

31 &= ?AX MO 2&% Sl

FI

=
>
m
10
]
H

4

_t':_l

4

B o

2

A el =282

4Ly

[UFI

PC1-12 POS Mode
AX MO =2d ZEE ZFELIOL dld SI1 /X Mo 28 2229 <2, "1 Multi Sync

POS"E S EHELICH




Al3 9X 22 ZZIY =5

A= 312 22 = AX MO 28 229 AKX B2 2zt =S

J
07
(am]

e sdlolEE D

—_

of DtAEIS &M ?IXI(0h0603 S&l B1X]), Jtat OtARS 22

FEA AN O £& Z20Y 2250l M2

X1(0h0604 S&l BiXl) =20t ¢

58:POS 59:POS  60:POS  61:POS
Pattern-X Pattern-H Pattern-M Pattern-L
[) [ [) [
0 0 0 1 H
0 ) 1 [ .
I 5572 0 9 1 L H
Px_define 0 1 0 [
COM 70~85 0 1 0 1
Virtual DI x
58 POS Pattern-L 0 1 1 0
39 POS Pattern-M 0 1 1 1
60 - POS Pattern-H 1 0 0 0
61 . POS Pattern-X 1 0 0 1
1 0 1 [
1 ) 1 1
1 1 0 0
1 1 0 1
1 1 1 [
1 1 1 1
XHML —¥—
02~05 0000
07~10 0001
PC2 [ 12~-15 0010 o
TRJ xxx-3
PC2 17~20 0011 o
TR xxx-4 i
PC2 [ 22~25 0100 | PC2 | 0T PC1 [ 42
TRJ Xxx-5 d TRJ Index UU Num
27-30 0101 FCL_ . pel |43
Tar Position UU Denom
[Pz [ 323 0110, S Xl
>
TRJ xxx-7 ac
[PC2 [ 37-40 0111 | T ™
TRJ 008 > UU Denom £ TZ2OIY | T2 . Position PI
PC2 | 42~45 1000 "l /UU Num o&2|1E Controller
TRJ xxx-9 'y 7'y
77-50 1001 )
TRJ xxx-10
PC2_| 52~55 1010
TRJ xxx-11 v — =
PC2 | 57~60 PC2-01(TRJ Index) Ofl SHHEZI= x|
~ 1011 ) =0 T
TR o012 agel I EES
o T o 1100 1. ZICH FIH(TR) Max Spd-x) A
TR oo 13 >0 2. IE8AIZE(TR) AccTime-x) o =
22 A2 ime-
e 1101 3. 2B AIZHTRJ DecTime-x) =
TRJ xxx-14 40
PC2_| 72~75 1110 Pl =
TRJ 0015 g P mEW
PC2 [ 77~80 1111 PCL 03 =HA Mol g2
TR) xxx-16 Cur Position
S41 | 0x603 x|
THNDIAE SITH
SIXImm]
Sl [ 0x604 HA| V Master Set
JINOIAE SE (PC1-11)
SIXI[mm]
S -

a8 A3 91X 22 o

12
it
Ju
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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
Jtat DEAESQE Jta =dI01229 TRJ MaxFreg-xx, TRJ Acc Time-xx, TRJ Dec Time-xx Jt A2
2ot AFolor &LICH OE =0 A1l 22| CIHHS2 E S% s €sLICH
IN Grp Px Define, COM Grp Virtual

PC2-03
DI xx PC2-04
Ol H & TRJ
MON) MON) MON) HON) TRJ Acc
No. Max
Pattern | Pattern | Pattern | Pattern
Freg-1

e 1 0 0 0 0 1 10000 [60.00Hz | 8.0sec | 5.0sec
IHE 2 0 0 0 0 1 40000 [60.00Hz | 8.0sec | 5.0sec
CIHIE 3 0 0 0 0 1 20000 [60.00Hz |8.0sec | 5.0sec
oIHE n-1 |0 0 0 0 1 21000 56000Hz 8.0sec |5.0sec
GbfEin |0 0 0 0 1 17000 £60.00Hz..|.80sec...|.5.05ec,

ZIU HE, 5 A2, 25 A2 25 S28.

H A7 Hldl S01 /X MO AKX 22 220 24

A.1.4 Position PI Controller =25

3.13 ©= Xl X2 Position PI Controller 251t S & LICH

A.15 JtE5/28A/EE Helolel Xel) =5

314 ©= 2AX MO JtZE/S3A/EE Hel(Me Xel) =su sLEL

A.l6 IDH O EbH

315 &= 2AX Moo A3AH U=

A Xl =5

A Xel =S sEELIth

mn

J E
s

Al7 ?AXl =J|gt 2N

316 &= 2AX KMo "AX I 2" s

‘]
C
o
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A2 £ )| AKX MO 2&

1042l Otet OtAE QTHE O Ch=2
M 1CHS Ity OtAEIE |HE IXIUC X AX Mo 28 =0, C=
X 10He Jrat DEAE I8 E O

eI E

=o o
=T TI

S8 ELICH

==

L o

OIHES & HHE iST
Z0I1=2E0 =5
of Lma 485 Jlss UE

=40

X MO HE 485

r

U

S #IX Mo =282
L

15

X KMo 2&EX &,

|-I'I

=z}
=
A&
>
Of

i

OII ogr

= o
=

P =dlol2 B I S5 SIIE 0

S| JtEJt ER

lsuth ¢,

Ey
— L o

& ELIC ol
o Jtat =dlol2
JIE o

28 =0l o otAHE
485E 41(19200bps, 10ms & =FJ) Off 2loiA b4

LICH Metd £ SI1 /X Mo 28 Z220AM e iS7

E(LS485, Modbus-RUT) 2 AIEE = g, @& =5k S|

f o AsUCH

APP |01 App Mode 6 : Position 0~6 -

APO | 15 Cur Pulse-H el HE - pulses
APO | 16 Cur Pulse-L el HE - pulses
PC1 |01 POS Drv Src 0 : Terminal 0: Terminal -

1: Fieldbus
PC1 |02 Tar Position el HE - uc
PC1 |03 Cur Position gl EE - ucC
PC1 |05 Pre Position 0 0~65535 uc
PC1 |10 Track Err ol HE - pulses
PC1 |11 V Master Set 0E=1 0:No -
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 %
PCl |22 POS FF Gain 100.0 0.0~3000.0 %
PC1 |23 POS PI Out SCL 50.0 0.0~1000.0 %
PCl1 |24 POS PI Type 0 0 Fixed -

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:HW LmtH
PC1 |33 POS Err Disp e HE 2 HWimt L -
3:SWLmtH
4 :SW Lmt L
5 : Max Track Err
PC1 |35 Max Track Err 30000 0~65535 pulses
PC1 |41 Target Bound 100 0~65535 ucC
PC1 |42 UU Num 1 1~65535 -
PC1 |43 UU Denom 1 1~65535 -
0 : Rev+Index
PC1 |45 Preset Type 0 : Rev+Index L+ Rev+No Index -
2 : Fwd+Index
3 : Fwd+Nolndex
PCl1 |46 Preset RPM 100 -1800~1800 RPM
PC1 |47 Preset Ramp T 1.0 0.0~100.0 sec
PC1 |50 Rcv Frame Num gl HE - -
PC1 |51 Err Frame Num 20l HE - -
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
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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
65 : POS V Master

H A8 Hldl =& SJ1 MHE Wetll™
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A 2=

A21 £E 57| A% MO AAW P 2y

=& I X MO 28 2E= 1019 Ot OFAH CIHES Ot el Jta =dI0lE
eIHEZ H&EUILCH

Jbal OFAEQE DI S8I0lE=E AISXDF Z2H2 & A (PC1-11 V Master Set: 0 No 0| &H
FAL Sd01E, 1 Yes 01T JtAH DIAHE)BHALE, S41 B1X1(0h0600 B1XI12] MSB & AlgHH
FA OFAE, 2lAIGHH, DA SdI01E)0 820610 8&E &~ UASLICH

XNEE 1012 Dt OtAES SHE AXI[UCIOHAI IR MO S& S0, LHHAI Tt e
ey sdiolE= It DtAROO €X & SIIE0 2dELICH Dets Jrat
Sd0IES0AH= S5 |IXIUC] It 201 ASLICH OlHE It DtAHS 2 FEs=
28 S0l iS7 LHEE 485 S4AI0 2o 10ms Z=FDI0tCH Jtat SdIoIESUHH S&ELICH

r

J

J
ot -

-

5V 2t¢l E2to] 15V 2 2 g3 15V 2 Z FUE 15V 2 F 84g
HAH bkl L= EL
) - ===

S —

A

|
|
|
|
|
|
|
1

[
[
COMP.OC 12V, 15V i

Mgy

COMP.OC 12V, 15V L~
HE T
(2E 8 H 15V)

QNennnnnennaan

LD 5V Mef
(2}el E2to|e 5V

3

Lizass B4

ECH AQ|E] ONT

485 B4 FE
~81%| "OFF

Mﬂxl OF

&5 £7] 9K Xo] &M BE M8
" 435 £

J8 A4 & 400 2HHEHS £& SJ| 9Kl Mo 28 24 28
8 A4 2 2HE 4 T2 24 HE 20sLICHL 2 elHES=2 H2H 2HE 0
U_sLICL = SI /AX Mo 28 ZEE <ol 18 A4 ott2 iS7 JIZ /0 2 W& E
485 Xt S+, S- E AZ 24ol0F ELICH L& SH IHEH(OE A211 HiMe SI8H
#1, OIHE #4 JF S AHEEY) JI2 /0 &2 S& Y AXE B=Al On ol OF
SfLICH
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iS7 &S 485 S¢l2 &
S0l JtsgLIth 16LHE = ots AHHE O A= RS485 S4IE CITIEHE

'—\
(@)}
o
10
|'O

IHEIIR 52 S&& 2|1l E (Repeater) 240!

AtEoiOF & LICH

Step 2. 2d 2 &3 ¥ Jt4 OtAH &3

=& S| X Mo 2& 2 4F S 2o PC1-12 Pos Mode OlA 2 Multi Sync SPD £
SEHSLICH T2 CIHE & SE AXI[UCHIAI /Xl MO 80| ZRE 1S D4t
OtAHZ AFELICL Odell, It DA S5 SI| D 28E AHEHSE 2F IOt
=d01E2 SFSLICHL Jra DtAEHS Jte =cl0l2E £35ts ¢82 Otefet 20l
ZO0I st &, S& L= AU 2 28 3IHX0t ASLICH

> OO0 2 By

“PC1-11 V Master Set” & 1 Yes 2 &EHGIH Jt& OtAEHLICH O No & HEiGHEH DJpat
3018 LICk

> S0 2jet 2™

Sl 81Xl 0h0600! X (R XI/SI1 MOl HIE) 2 MSB(Bitl5) £ 1 2 AlotH, Jtat

OFAELICH 0 ©2 2IAIGHH DA &dI01E LI
SUFL[MAA0E [scale 291 Rw [piEE 22us HF gy

X/ 9| 0 : Slave 0: Jtat =012 (L)
0h0600 - BIT [R/W |B15 )

MOAHBIE 1 : Virtual master [1: Jt&F OFAE(LOH)

2 A9 Step 208 E&Gt= Iet0IH S& =
> CHXCHON 28t ™ (IN65~72 Px Define, COM70~85 Virtual DI x: 65 POS V Master)
CHXLCHON Dtar OtAEH 23 Jls 2822 ZFotH ONOI &/&H Jtat OrAHO0ILD OFFJt
S Oty =dlol=Eor Eud
HIZ €301 2 ZR0= sS4 KeypadE SdiAl= £&01 =Xt ELICH

L—
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A==

Step 3. Jt&F DIAESl |E X 4
tet OtAE QBB S2 AXI[UCIE EEELICH ofXIg Jiat =cl0l2 B S2 S

?IXIUC] Ot ERotX &E&LICH
SA0 28 =2 IXUC =2 St 201 S& 81Xl 0hoe0l 0 J=erLICh

Fe

# A10 Step 30IA £&Fol= WHOIH S4 =4
EHE SH /AXNE Y 2L &= USLICE PC2-2 TR) Tar Pos-1 0l S5 AXI[UC] E
LESLICHL Ol H CHls &= POS Pattern L/M/H/X JF 25 Off &EH0I010F & LICH

Step 4. 2IHE 2&
Jtat OrAHE, Jta Se0lE AHESHA Cols L= (IN65~72 Px Define) L= Jtat
CHls & (COM70~85 Virtual DI x) 2 53 POS Run &XE On alHA &= S| |X
MO 2&s2 AIRELICH

OlMl 1CHSl Jt& OtAH ClHHE Sot
Ct=2l D& £dI0IE8 IHHER 4t

4

S H,

HO

=0/ S 2 /X [mm] MNX SEotEE
g

O == SJIEH0 SdELICHL
O

bt OFAE OIHHE S JHA Zal0lE IHEHSS =& SJ| 20 olLlet 28
UEHHYE/AYE) T SALICL
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A.2.2 HH =8

M DIAEN(SE 57| 9IZLHI0 88 9C)

o
IN .65"'72 ol PC1 22
Px define ¥|_POS FF Gain
PC2 | 02780 COM 70785
TRJ XXX-X Virtual DI x
[FcT [ 42| ~POS - C 14 PC1 31
V[ UURan 2 PoS Fattom T ng)s S G‘? PO! /lcc Time | SW LM
| 59208 Pattern-If_| ain PC i5 | PCl 32
1 [T @ o0 Fos Hettern PCT |19 P08 D Time | FOS Eir ot
UU Denom 61. POS Pattern-X POS 1 Gain PC 27 _[PCT | 33
PC1 20 [ Fast Stop Time | POS Err Disy
POS I Limit " PC1 28 PC1 34
PC1 23 SW LmtH En POS Err Rst
POS Pl Out SCL PC1 29 PC1 35
PC1 24 SWLmtHLev | Max Irack Err
POS Pl Type PC1 30 PCT ] 41
:g; 5 PZI?II _ SWLmtLEn Target Bound
(o5 T
Tar Position
PC2 01
TRY Index £ ZZ2MY 25281/ SpeediCurrent | | o xy=y)
== E2l X2 2= Controller ™=
l OUT [ 31736 IN_ [ 6572
"~ Relay x, Q1 define Px define
=0 2| 3;7 : ggs Cul Eir M 70~85
= - POS Tar Reach
ElIr IS ES
né/\ HW LmtH
- 57 :POS HW LmtL
- POS Disable
AIH mes HA

V Master Set
(PC1-11)

V Master Set

("eecccscssssscsssssscsssssssRRS,

FIX HOof

—

2™ 2S9 A 2EC

v
PCT | 03 IN_ | 6572 PCT | 05
Cur Position Px define Pre Position
| APO 15| COM [ _70°85 PC1 13
Cur Pulse-H Virtual DI x POS Enc Dir
APO 54: POS Preset PC1 42
Cur Pulse-L UU Num
PC1 |43
UU Denom
oee
0 ol% o N [ 6572 ] hY
_O/o-—> Et= 2R ®o X2 o >
1 -
o> Higll 71 24Xl Mo 2= 53 POS Run 0 =
] 0 1 =4
[Com [ 7085 |
1 Virtual DIx FLO
i 53 POS Run &=
2 FCT 01 =
POS brv Sre on
QX M 28 2E)
7| /Xl HH 28 22 !
- ocooeeoede
C1 [ 14 PCT |30
POS Acc Time SW Lmt L En
PCT | 156 [ Pci ] 31 |
OS Dec Time SWLmtL Lev
PC1 |27 PC1 |32
Jtab OIAEQ &= RI” Fast Stop Time_|__POS Err Cul
Ab & He 3 PCT PCT 33
(Itat EEJI\OI—‘— I SWLmtHEn POS Err Dis]
OIAEN &= SVI1E.) o I
SWimtHLev POS Err Rst
v
i =N Speed/Current
S aerd h — |& FSJ|
Eg X2l 25 Controller
37 . POS Ctrl Err
S Disable
- ooeoee




>
I
J

=& SII ?IX M 28 2E0AM Jte OtAH BB S AS 2 &4 Hd W)
M £52k= 311 22 &= X Mo 28 222 A === s2LELIth
el Jre sdliol2 eIsE 2 (A8 A5 2 ot B4 WR), ©X Jtat DFAE O
= SIEHN 2= AXZYLITH

(1) Jtat =c0lE2 BB = Jtet OtAE BB £S5 Xgs g52=2 220 UsLIt

AR £ 22l =52 312 29 @S

il Jte sdiolEs ot OtAEIN SR 55 SIIEHN 282 E, Jtet =dlol22
L

A.2.4 Position PI Controller ==

EJ| AX HO 2& =AM I OFAE 2 Position PI Controller 2 313 &9
KXl MO 2&2| Position PI Controller S8t S & LILC}
JefU DAl SdI01B= JFa DFAEN SR &5 SOI1D0 22, Ji4 £d01EQ

Position PI Controller 252 Z 06tk ESLICH

A.25 Jt2s/28X/EE XMLl Xal) 25

=5 S|
=

o
T
Xel =52

U

I/

=
Im
v

Xl MO 28 Z2E0AM Jtat OFAHSQE Ot Sd012S Jt2E/238 X
3

14 2o = X Mo 2d2 JIdL5/23N/EE XMel 250 SZELICL

A.

N

6 AN UIEY BA X2l =5

=& SI| ?IX Mo 2& Z2E0AM Oty ARG H2H TIEYW ZEA XHel 252 315
o ¢= X MO 2Ae DM TEW BA X2l == sLELIT

Jdeilt ot sdiolEe ot OtAEN E#X £ SIIH 2dEH2E, Jte =dlolE2
HPE e 2A Xl =52 2ot @EsLIth

A.2.7 AAXl =J|gt 2N

316 &= AX MO "AX =015 2" SLELICH
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!
J

A3 Xl HO O8 Jls £&EE
RWQ J|& &9
R: 9D M
RW: ¢iJ|, AJ| JIs
RWR: 20|, M| Jts. 2& =olls MI| =X

A.3.1 PC1 Group

00 - Jump Code Ao 2 0~99 20 RW
01 | oniEOT |POSDVSC | SIRIHID| % BICiel g e o 0:Terrinal | RWR
1 | FieldBus
02 | Oh1E02 | Tar Position 0= 2Ixl [ucl - R
03 | Oh1E03 | Cur Position S X [ucl - R
05 | Oh1E05 | Pre Position ZJ| ?IX] 0~ 65535 [UC] 0 [UC] RW
10 | Oh1E05 | Track Err AX| @At gt [Pulse] - R
11| OhIEOB |VMasterSet | JAF DIARS & ? $§S 0No | RWR
0 |Single POS
12 | Oh1EOC | POS Mode XM LA &F 1 [Mutti Sync POS 0: Single POS | RWR
2 |Mutti Sync SPD
14 | Oh1EQE | POSAccTime | HAXIKIO JIEAlRY 0.0 ~10.0 [Sec] 0.0 [Sec] RW
15 | Oh1EOF | POSDecTime | UIXIRIO| Z=Al2t 0.0 ~10.0 [Sec] 0.0 [Sec] RW
18 | Oh1E12 | POSP Gain LIXIMA PRI P AL 0.0~ 1000.0 [%] 50.0 [%) RW
19 | Oh1E13 | POS|Gain XM PIRID] 1 AHQ! 0.0~ 100.0 [Sec] 0.0 [Sec] RW
20 | Oh1E14 | POS | Limit IXIR PIMID| A2 HISHKI 0.0 ~300.0 [%] 5.0 [%] RW
22 | Oh1E16 | POS FF Gain XK PIKIOD| MEFEA HOI 0.0 ~3000.0 [%] 100.0 [%] RW
23 | Oh1E17 | POSPIOutSCL | AXIHIN PIMIOD| &2 AHY 0.0~ 1000.0 [%] 50.0 [%] RW
24 | OhIEIS |POSPITyoe | SUEIFIO] PIRION] 221 Ei) 0 Fied 0:Fxed | AW
1 |Proportional
25 | O0h1E19 | POS PropPl Min | PIKIOY ProportionalZ& %4 £23¢| 0.0 ~ 1000.0 [%)] 10.0 [%] RW
27 | Oh1E1B | FastStop Time | 28K 2= Alt 0.1 ~100.0 [Sec] 5.0 [Sec] RW
28 | Oh1EIC | SWLmtHEn At /X Mgt A2 ? l;lgs 0:No RW
29 | Oh1EID | SWLmtHLev | AfSH {IXI Mgt FAX SWLmtLlev~65525 | 60000 [UC] | RW
30 | OhIETE |SWLMtLEn | 6K 1% RIst ALE ? $‘§S ONo | RW
31 | On1EIF | SWLmtL Lev ofet ?IXl Mgt /X 0~ SWLmtH Lev 5000 [UC] RW
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0 |None
1 |Free—Run
) 2 |Dec .

32 | 0h1E20 | POS Err Ctrl AXKA 23 A 0: None RW

3 [Hold Input

4 |Hold Qutput

5 |Lost Preset

0 |None
33 | Oh1E21 | POS Err Disp AXHAH R0 = 1 |Fast Stop - R

2 |Free-Run
34 | ONE2 |POSETRst | 4RI 92 214 ? $§S 0:No | RW
35 | Oh1E23 | Max TrackEm | Max Track Err 0 ~ 65535 [Pulse] 30000 [Pulse] | RW
41 | Oh1E29 | Target Bound ERI Xl & 0~ 65535 [Pulse] 100 [Pulse] | RW
42 | Oh1E2A | UC Num chel =3 [[}— EXt gt 1 ~ 65535 [UC] 1 [UC] RWR
43 | Oh1E2B | UC Denom Ciel HAEN 12 22 gt 1~ 65535 [Pulse] 1 [Pulse] | RWR

0 |Rev+index
45 | ONEXD | PresetType | U1 SIK| &% SH 1 Rev+ho Index 0:Revindex | RWR

2 |Fwd+index

3 |Fwd+No Index
46 | Oh1E2E | Preset RPM )| ?IXl 018 &% ~1800 ~ 1800 RPM 100 RPM RW
47 | Oh1E2F | PresetRamp T | &=J| 91Xl Ol JIES Alt 0.0 ~100.0 [Sec] 1.0 [Sec] RW
50 | Oh1E32 | Rev Frame Num | 91X S& M S& 22 T &~ | - - R
51 | Oh1E33 | EmrFrameNum | 91Xl & M S& HlH ZHY 2~ | - - R
99 | Oh1E63 | POS S/W Ver X T2 O] HE - - R

A.3.2 PC2 Group

JISEA

00 - Jump Code HO 3T 0~99 20 RW
01 | Oh1FO1 | TRJ Index S AT e HS - - R

02 | Oh1F02 | TRJ TarPos-1 X IHE 18 A 0 ~ 65535 [UC] 30000 [UC] | RWR
03 | Oh1FO3 | TRJ MaxFreg—1 IX IHE 1 EIH &5 O~ZICHZ= 10t [Hz] 60.00 [Hz] | RWR
04 | Oh1F04 | TRJ AccTime- 1 oI%| THE 181 JjE ARt 0.1~100.0 [Sec] 10.0 [Sec] | RWR
05 | Oh1FO5 | TRJ DecTime—1 IXI IHE 19 25 AIRE 0.1~100.0 [Sec] 10.0 [Sec] | RWR
06 | Oh1FO7 | TRJ Tar Pos—2 IX IHE 28 I 0~ 65535 [UC] 30000 [UC] | RWR
07 | Oh1F08 | TRJ MaxFreg-2 SIXI IHE 29 X0 £& O~ZICHZF 1 [Hz] 60.00 [Hz] | RWR
08 | Oh1FO9 | TRJ AccTime-2 IX| IHE 281 DS AIRE 0.1~100.0 [Sec] 10.0 [Sec] | RWR
10 | Oh1FOA | TRJ DecTime-2 IX| THES 28 2= A2t 0.1~100.0 [Sec] 10.0 [Sec] | RWR
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12 | On1FOC | TRJ Tar Pos-3 X IE 3¢ A 0~ 65535 [UC] 30000 [UC] | RWR
13 | Oh1FOD | TRJ MaxFreg—3 IR IHE 3K 2 £& 0~Z|CHZ=00=e [Hz] 60.00 [Hz] | RWR
14 | Oh1FOE | TRJ AccTime-3 SIX| IHE 3 DI AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
15 | Oh1FOF | TRJ DecTime-3 IXI IHES 3e 25 AIRE 0.1~100.0 [Sec] 10.0 [Sec] | RWR
17 | Oh1F11 | TRJ Tar Pos-4 IX HEL 491 2IX 0~ 65535 [UC] 30000 [UC] | RWR
18 | Oh1F12 | TRJ MaxFreg- 4 IXI IHE 49 20 &5 O~ZIH==10[Hz] 60.00 [Hz] | RWR
19 | Oh1F13 | TRJ AccTime- 4 IR THEL 491 D15 AlZE 0.1~100.0 [Sec] 10.0 [Sec] | RWR
20 | OhiF14 | TRJ DecTime- 4 SIXI IHES 481 25 AIRE 0.1~100.0 [Sec] 10.0 [Sec] | RWR
22 | Oh1F16 | TRJTarPos-5 SIXI HE 58 <X 0~ 65535 [UC] 30000 [UC] | RWR
23 | Oh1F17 | TRJ MaxFreg-5 IXI IHE BH EIOH £& O~ZIHZF 1 [Hz] 60.00 [Hz] | RWR
24 | Oh1F18 | TRJ AccTime—5 SIXI IHEL 58 JkS AIRE 0.1~100.0 [Sec] 10.0 [Sec] | RWR
25 | Oh1F19 | TRJ DecTime-5 IXI IHES 58t 2= ARt 0.1~100.0 [Sec] 10.0 [Sec] | RWR
27 | Oh1F1B | TRJ Tar Pos—6 IX IHE 6 <X 0~ 65535 [UC] 30000 [UC] | RWR
28 | Oh1F1C | TRJ MaxFreg- 6 IXI IHE 6 2O & O~Z|CHZ 10 [Hz] 60.00 [Hz] | RWR
29 | OhiF1D | TRJAccTime-6 SIX IHE 6 Dk Al 0.1 ~100.0 [Sec] 10.0 [Sec] | RWR
30 | Oh1F1E | TRJ DecTime-6 SIX| IHE 68 25 ARt 0.1~100.0 [Sec] 10.0 [Sec] | RWR
32 | Oh1F20 | TRJ Tar Pos-7 X HE 78 I 0~ 65535 [UC] 30000 [UC] | RWR
33 | Oh1F21 | TRJ MaxFreq-7 IX HE 79 EO £% O~Z Uik [Hz] 60.00 [Hz] | RWR
34 | OhiF22 | TRJ AccTime—7 SIX| IHEL 791 D15 AIRE 0.1~100.0 [Sec] 10.0 [Sec] | RWR
35 | Oh1F23 | TRJ DecTime-7 IXI IHES 791 25 A2t 0.1~100.0 [Sec] 10.0 [Sec] | RWR
37 | Oh1F25 | TRJ Tar Pos—8 SIXI IHE 8 <X 0~ 65535 [UC] 30000 [UC] | RWR
38 | Oh1F26 | TRJ MaxFreq- 8 IXI IHE 8 =0 £& O~ZIOH==10[Hz] 60.00 [Hz] | RWR
39 | OhiF27 | TRJ AccTime-8 IXI THE 8 Ji Al 0.1 ~100.0 [Sec] 10.0 [Sec] | RWR
40 | Oh1F28 | TRJ DecTime-8 SIXI IHE 8E 25 ARt 0.1~100.0 [Sec] 10.0 [Sec] | RWR
42 | Oh1F2A | TRJ Tar Pos-9 SIXI HE 9 <X 0~ 65535 [UC] 30000 [UC] | RWR
43 | Oh1F2B | TRJ MaxFreg— 9 IXI IHE oW =0} &% O~ i1 [Hz] 60.00 [Hz] | RWR
44 | Oh1F2C | TRJ AccTime-9 IR THEL 9 DI AlZE 0.1~100.0 [Sec] 10.0 [Sec] | RWR
45 | 0h1F2D | TRJ DecTime-9 PIX THEL 9 2 A2E 0.1~100.0 [Sec] 10.0 [Sec] | RWR
47 | Oh1F2F | TRJ Tar Pos— 10 IXI HE 102 IR 0~ 65535 [UC] 30000 [UC] | RWR
48 | Oh1F30 | TRJ MaxFreg—10 PIX HE 109 20 & O~ZIOH==10[Hz] 60.00 [Hz] | RWR
49 | OhiF31 | TRJAccTime—10 | X THE 109 Ji5 AlZ 0.1~100.0 [Sec] 10.0 [Sec] | RWR
50 | Oh1F32 | TRJ DecTime-10 | 9IXI THEH 109 25 Al 0.1~100.0 [Sec] 10.0 [Sec] | RWR
52 | Oh1F34 | TRJ Tar Pos— 11 IXI IHE 11 IR 0~ 65535 [UC] 30000 [UC] | RWR
53 | Oh1F35 | TRJ MaxFreq- 11 QIX HE 119 20 S5 O~Z Ui [Hz] 60.00 [Hz] | RWR
54 | 0h1F36 | TRJ AccTime- 11 IX THE 119 D5 Al 0.1~100.0 [Sec] 10.0 [Sec] | RWR
55 | Oh1F37 | TRJ DecTime- 11 PIXI THEL 1181 25 ARt 0.1~100.0 [Sec] 10.0 [Sec] | RWR
57 | Oh1F39 | TRJ Tar Pos—12 SIX| HE 129 IR 0~ 65535 [UC] 30000 [UC] | RWR
58 | Oh1F3A | TRJ MaxFreq- 12 PIX HE 129 20 £ O~Z| U= [Hz] 60.00 [Hz] | RWR
59 | 0h1F3B | TRJ AccTime— 12 UK THE 128 D5 AIRE 0.1 ~100.0 [Sec] 10.0 [Sec] | RWR
60 | Oh1F3C | TRJ DecTime-12 | {IXI THEL 1281 25 A2t 0.1~100.0 [Sec] 10.0 [Sec] | RWR
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62 | OhIF3E | TRUTarPos-13 | SIXI THE! 138 IR 0~ 65535 [UC] 30000 [UC] | RWR
63 | OhIF3F | TRUMaxFreg—13 | SIXI THE! 1381 EI0H 2% O~ZICHET [Hz) 60.00 [Hz] | RWR
64 | Oh1F40 | TRJAccCTime- 13 | SIXI THE! 1381 DI ARt 0.1~100.0 [Sec] 10.0 [Sec] | RWR
65 | Oh1F41 | TRJDecTime-13 | SIXI THE! 1381 2= AR 0.1~100.0 [Sec] 10.0 [Sec] | RWR
67 | OhiF43 | TRJTarPos-14 | SIXI IHEL 1481 /X 0~ 65535 [UC] 30000 [UC] | RWR
68 | OhiF44 | TRIMaxFreg—14 | SIXI THE! 1481 ZIH 25 O~EICH= I [Hz ] 60.00 [Hz] | RWR
69 | OhiF45 | TRJAccTime- 14 | SIXI IHEL 1481 Dk AR 0.1 ~100.0 [Sec] 10.0 [Sec] | RWR
70 | OhiF46 | TRJDecTime-14 | SIXI IHED 1481 2= AR 0.1 ~100.0 [Sec] 10.0 [Sec] | RWR
72 | OhiF48 | TRJTarPos-15 | SIXI IHEH 158 /X 0~ 65535 [UC] 30000 [UC] | RWR
73 | Oh1F49 | TRJMaxFreq-15 | SIXI THEL 158 ZITH &5 O~EICHZRI [Hz ] 60.00 [Hz] | RWR
74 | OhIF4A | TRJACCTIme- 15 | SIXI THE! 1581 DI AR 0.1 ~100.0 [Sec] 10.0 [Sec] | RWR
75 | Oh1F4B | TRJDecTime-15 | SIXI THE 1581 2= ARt 0.1 ~100.0 [Sec] 10.0 [Sec] | RWR
77 | OhiF4D | TRJTarPos-16 | SIXI IHES 168 IR 0~ 65535 [UC] 30000 [UC] | RWR
78 | Oh1F4E | TRIMaxFreq-16 | SIXI IHEL 168 ZI0H =& O~EICHIHNHz) 60.00 [Hz] | RWR
79 | OhiF4F | TRJAccTime- 16 | SIXI IHEH 1681 DS AR 0.1 ~100.0 [Sec] 10.0 [Sec] | RWR
80 | Oh1F50 | TRJDecTime-16 | SIXI THES 16 2= Al 0.1 ~100.0 [Sec] 10.0 [Sec] | RWR
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BI5 | Virtual DI 16 (COM-85)
Bl4 | Virtual DI 15 (COM-84)
BI3 | Virtual DI 14 (COM-83)
B2 | Vitual DI 13 (COM-82)
BIt | Virtual DI 12 (COM-81)
BIO | Virtual DI 11 (COM-80)
B9 | Virtual DI 10 (COM-79)
010385 JhA RIS g B I B8 | Virtual DI 9 (COM-78)

©
(0:0ff, 1:0n) 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 Ol 4 (COM-73

)

B2 | Virtual DI 3 (COM-72)

B | Virtual DI 2 (COM-71)

BO | Vitual DI 1 (COM-70)

815 0: Slave *STHAHZ Virtual mastersS A&gt
1 Virtual master] 2% | 822z MJ[)} ot
0: PC1-32(Pos Err Ctrl) 2 “None”
1:PC1-32(Pos Err Ctrl) 2 “Freerun”

BS [2: PC1-32(Pos Err Cirl) & “Dec”
0
1
2
0

B6

(
(
) : PC1-12(Pos Mode) = “Single Pos”
A%/=) MomHE| - | - B4 \
0h0B0O |71/ SJ1 K01t W : PC1-12(Pos Mode) = “Mutti Sync Pos
B3

- PC1-12(Pos Mode) = “Multi Sync Spd”
B?

- APPO1(App Mode) = “None”
‘|~4 }\l...c_?. Ol-ol-
Bl |5 APPO1(App Mode) = “Synchro”
BO 6 : APPO1(App Mode) = “Posttion”

0h0601 [ERH UK 0 |ucRrwW A 2II[UC]
0h0602 |Z2 A X 0 |Uc|rw uaw' 2IXI[UC]

Dl DIAEC] ST o
0h0603 o/ 0 |uC[rw 1 THOJ JFAF DFAE (Virtual Master) ©f 811 SIXI[UC]

T

Al FAF{O Al

0h0B04 ;*;’l Di=Efe) B 0 |UcC|rw 1 CHO JHAH DFAEA(Virtual Master) 2 ERE RIXI[UC]
0h0610 [&#TH |IX] 0 |UCRR oIS CIHELS] S TH RIXI[mm]

ARSI 2UEY | | 119X Mo 28 22 & 2FZ X [mm] It PCI-
00611 HE R B0 41(Target Bound) LIl S22 HIE AlIE.
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A==

A5 CIXICH 7|5 AW

HAIX B1S | JIs 23
53 POS Run PIXMO 28 s 44
54 POS Preset KAXHAH =I| AXI(Pre Position) &3 AlS
55 POS Fast Stop XM =28 & 5 X ds 4
56 POS HW Lmt H AX A2 Mg S 2AH
57 POS HW Lmt L ?IXl ot Mg Als 2AH
58 POS Pattern-L IR WE HS-L A5 2=
59 POS Pattern-M X IHE HS-M AS
60 POS Pattern-H X IHE HS-H &5 4
61 POS Pattern-X X IE Hs-X M5 2%
62 POS Preset Run X EEFES s 2H LS gH
63 POS Disable XM 22X &S 4
64 Back Pre Posi ZJ| Xl (Pre Position)Z 0l &5 2
65 POS V Master tel OtAH 28 ds g4
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M Headquarter W Overseas Branches
LS ELECTRIC Tokyo Office (Japan)

LS-ro 127(Hogye-dong) Dongan-gu, Anyang-si, Gyeonggi-Do, 14119, Korea

B Seoul Office Tel: 81-3-6268-8241 E-Mail: tokyo@ls-electric.com
LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386, Korea * LS ELECTRIC Beijing Office (China)
Tel: 86-10-5095-1631 E-Mail: china.auto@lIselectric.com.cn

Tel: 82-2-2034-4033, 4888, 4703  Fax: 82-2-2034-4588 LS ELECTRIC Shanghai Office (China)

E-mail: automation@Is-electric.com Tel: 86-21-5237-9977  E-Mail: china.auto@Iselectric.com.cn
LS ELECTRIC Guangzhou Office (China)

H Overseas Subsidiaries Tel: 86-20-3818-2883 E-Mail: china.auto@Iselectric.com.cn
« LS ELECTRIC Japan Co., Ltd. (Tokyo, Japan) + LS ELECTRIC Chengdu Office (China)
Tel: 81-3-6268-8241 E-Mail: japan@ls-electric.com Tel: 86-28-8670-3201 E-Mail: china.auto@Iselectric.com.cn
+ LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China) + LS ELECTRIC Qingdao Office (China)
Tel: 86-411-8730-6495 E-Mail: china.dalian@lselectric.com.cn Tel: 86-532-8501-2065  E-Mail: china auto@selectric.com.cn
. . . « LS ELECTRIC Nanjing Office (China)
o LS ELECTRIC (Wuxi) Co., Ltd. (Wuxi, China) L )
) . . ) Tel: 86-25-8467-0005 E-Mail: china.auto@lIselectric.com.cn
Tel: 86-510-6851-6666 E-Mail: china.wuxi@Iselectric.com.cn . LS ELECTRIC Bangkok Office (Thailand)
+ LS ELECTRIC Middle East FZE (Dubai, U.A.E) Tel: 66-90-950-9683 E-Mail: thailand@Is-electric.com
Tel: 971-4-886-5360 E-Mail: middleeast@Is-electric.com « LS ELECTRIC Jakarta Office (Indonesia)
« LS ELECTRIC Europe B.V. (Hoofddorp, Netherlands) Tel: 62-21-2933-7614 E-Mail: indonesia@Is-electric.com
Tel: 31-20-654-1424 E-Mail: europartner@ls-electric.com + LS ELECTRIC Moscow Office (Russia)
+ LS ELECTRIC America Inc. (Chicago, USA) Tel: 7-499-682-6130 E-Mail: info@Iselectric-ru.com
Tel: 1-800-891-2941 E-Mail: sales.us@lselectricamerica.com * LS ELECTRIC America Western Office (Irvine, USA)
. Tel: 1-949-333-3140 E-Mail: america@ls-electric.com
« LS ELECTRIC Tiirkiye Co., Ltd. X
o . « LS ELECTRIC Italy office (Italy)
Tel: 90-212-806-1225 E-Mail: tiirkiye@Is-electric.com Tel: 39-030-8081-833  E-Mail: italia@Is-electric.com
Is-el i
www.lIs-electric.com
GRARAS N
THME] — A& MH|2, S8 7|21
Ls ELECTRIC co I_td k‘ x3.1544=20 | w01zl www.Is-electric.com |
I' n
ABHEAML| A2 XI&EQ ME JHY L Mo = 2lsf olmgio] HAE + USLICL
B 2AM: MESEA 47 SZUOZ 92 LISBMELS B MHI2 X8H
m TR H A (M) TEL: (02)462-3053  FAX: (02)462-3054
Me2dd TEL: (02)2034-4631, 4704 FAX: (02)2034-4057 TPIAI AR M2) TEL: (02)895-4803~4  FAX: (02)6264-3545
Hadd TEL: (051)310-6855~60  FAX: (051)310-6851 S [CE<ED) TEL: (031)877-8273  FAX: (031)878-8279
T3 TEL: (053)603-7741~8  FAX: (053)603-7788 ATA AR @k TEL: (031)494-9607  FAX: (031)494-9608
MEEA (G TEL: (062)510-1891~92  FAX: (062)526-3262 EZAay  (E) TEL: (031)665-7520  FAX: (031)667-7520
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