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Safety Precaution

Safety Precaution

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

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

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

This symbol indicates the possibility of death or
ﬂ WARNING serious injury.
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This symbol indicates the possibility of injury or

A\ caution damage to property.

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

Symbol Meaning
j This is the safety alart symbol.

Read and follow instructions carefully to avoid
dangerous situation.

This symbol alerts the user to the presence of

& “dangerous voltage” inside the product that might
causa 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.
Otharwisa, electric shock could occur.




Safety Precaution

Do not run the inverter with the front cover removed.

Otherwise, you may get an electric shock due 1o high voltage terminals or

charged capacitor exposure,

Do not remove the cover except for periedic Inspections or wiring,

even if the input power is not applied.

Otherwise, you may access the charged circults and get an electric shock.

Wiring and periodic inspections should be performed at least 10
after g 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 d d

Otherwise, you may get an elactric shock.

Do not subject the cables to scraiches, excessive siress, heavy

leads or pinching.

Otherwise, you may get an electric shock.

/N CAUTION
Be cautlous when handling CMOS elements on the option board.
It may cause a failure due to static electricity.
‘When ging and g signal lines,
proceed the work while the inverter is tumed off.
It may cause a communication error or fallure.
Make sure to connect the inverter body to the option board
y esach other.
It may cause a communication error or failure.
Make sure to check the parameter unit when setting parameters.
It may cause a communication error.
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1 Installation Condition

1. Installation Condition

Item [ Standard
Service Temperature | -10T ~-50C
Storage Temperature | -20T ~65T

Relative humidity 90% RH or below
Ambient Humidity (Cond tional pher is not alk n
Vibration 1,000mor below, 5.9m/sec2 (0.6G) or below
Surrounding Any commosive gas, flammable gas, oil mist or
Environment dust is not allowed inside.




2 Product Standard
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Selection Switch
Item Standard
MName Encoder option card dedicated to iS7 position control

Main Function | Sensored vector control and Position control

= 5V Output : Maximum rated 1Watt

SIP""‘"’" ord | ™ 12V Output : Maximum rated 0.84Watt
= 15V Output : Maximum rated 1.05Watt
Encoder = Maximum 200kHz Input

Input Signal | = Open Collector type encoder (A, B, Z)




2 Product Standard

Item Standard
= Line Drive type encoder (A/A+, A-, B/B+, B-, ZIZ+, Z-)
Return Pulse | = Maximum 200kHz output

Qutput = QOpen Collector output (RT_A, RT_B, RT_Z)

; i“..
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2
How to select =
encoder and }=
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i E 2 Ling Dive Zncoder
Table 1
Item Name Description
AJA+ Encoder A pulse input
Encoder Phase
Alnput A Encoder A- pulse input
(Applicable only to Line Drive type der)
BB+ Encoder B pulse in
Encoder Phase P put

B input B- Encoder B- pulse input
(Applicable only to Line Drive-type encoder)
Ziz Encoder Z pulse |
Encoder Phase ! ncoder Z pulse Input
Z Input z. Encoder Z- pulse Input
(Applicable only to Line Drive type encoder)

RT A Encoder A pulse retum pulse output

(Open Collector)
Return Pulse RT B Encoder B pulse return pulse output
Output - (Open Collactor)
RT 7 Encoder Z pulse return pulse output
- (Open Collector)



2 Product Standard

item | Name Descript!

5V 5V voltage output

12V | 12V voltage output
15V | 15V voltage output

GND | Power Ground

Shielded Line | SHIELD | Common shielded line

Power Output -

Table 2 IST encoder option farminal block composition

Item Performance Standard
Position Difference from the target position shall be within +5 degree
Control | Mot}
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
?&] ;%}Spoodwmpoemon control operating mode (PC1-12 Pos Mode : 2 Multi

yne .

2-3 1




3 Installation and Wiring
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Installation and Wiring

m 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.

Figure 3-1 M option to iST 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.

[tosnsaneanaans

[Mots 1)PCH12 POS Mods: Wi the ambeddad 485
-

‘Syn Position Contrl Opering Mode) :

= Basic I/0's embedded 485 signal S+/5- in the lower part of the figure is
used as protocol Sending/Recelving deta line dedicated to PC1-12 POS
Mode: Multi Sync SPD (Speed sync position control operating mode)
(See Appendix B. Speed Sync Position Control Operating)

3-2 |



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.
® 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).
N Step 2. Set encoder options
1. Set APO-01 Enc Opt Mode to feedback.

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

3. Set DRV-09 Control Mode to Vector (S d vector operating
mode).
u 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-
18 Efficiency (Motor efficiency: No need to input Iif there is not any
name plate) and BAS-19 AC Input Volt (Inverter input voltage).

2, Itis possible to select All (rotating tuning) or All StdSt (static tuning)
from BAS-20 Auto Tuning.
/1\ CAUTION

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




4 Preparing Position Control Operating

/N CAUTION
= If All StdStl {statlc tuning) ls selected from BAS-20 Auto Tuning, auto
tuning will be carried cut 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 extenal brake are set from ADV-
41(BR Rls Curr) through ADV-47(BR Eng Fr).

= 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.

2. To check it, perform forward (FWD) low-speed operating(10Hz or
below) with keypad. At this time, check whether APO-16 Cur Pulse-L
increases. If APO-16 Cur Pulse-L decreases, set PC1-13{POS Enc
Dir) to "1 : Reverse” .

H Step 6. Change application mode
1. Set APP-01 App Mode as Position. Also appropriately set relevant
parameters described in Chapter 3, Appendix A and B.
H Step 7. Set position control operating command
method
1. 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).

2. 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).

3. 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).

4-2 |



5 Single Position Control Operating

Single Position Control Operating

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

Group | No. F;;:f:; Setting Value | Setting Range | Unit
APP | 01 | App Mode 6 : Position 0-6 -
APO 15 | Cur Pulse-H Read only - pulse
APO | 18 [ Cur Pulse-L Read only - pulse
PC1 | 01 POSDwSrc | O:Teminal ? ;:::m -
PC1 02 | Tar Position Read only - mm
PC1 03 | Cur Position Read only - mm
PC1 | 05 |PrePoson |0 0~65535 mm
PC1 | 10 | TrackErr Reedonly | B pulse
PC1 | 12 | POS Mode 0: Single POS | 0-2 -
PC1 | 13 |POSEncDIr | 0:Forward ?;m ,
PC1 | 14 | POSAccTime |00 ['0.0-10.0 sec
PC1 | 15 | POSDecTime |0.0 0.0-10.0 sec
PC1 | 18 |POSPGain | 50.0 0.00~1000.0 %
PC1 | 19 | POSIGain |00 0.0~100.0 sac
PC1 | 20 | POSILmt |50 0.0~300.0 %
PC1 | 22 |POSFFGain [ 1000 | 0.0-30000 %
pct |23 EOSPIOW g0 0.0~1000.0 %
PC1 | 24 POSPIType |0 ?;‘:’d portionad -
PC1 | 25 ;?13 PropPI 10.0 0.0~1000.0
PC1 | 27 | FastStopTime | 5.0 ['0.1-100.0 oy




5 Single Position Control Operating
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Function
Group | No. Displ Setting Value | Setting Range | Unit
. 0:No
PC1 28 | SWLmtHEn 0:No 1 Yes -
PC1 29 |SWLmtHLev | 60000 PC1-31~65535 -
PC1 | 30 |SWLmLLEn |0:No 0:No -
1:Yas
PC1 31 | SWiLmtLLev | 5000 0~PC1-20 -
0: None
PC1 32 | POSEmrCtr 0: None 1: Freerun -
2:Dec
0 : No Ermor
1:HWLmtH
2:HWLmtL
PC1 33 | POS Err Disp Read only 3 SWLmtH -
4:SWLmtL
5 : Max Track Em
PC1 35 | Max Track Er | 30000 0~65535 pulse
PC1 41 | Target Bound 100 0~65535 mm
PC1 42 | UU Num 1 1~65535 -
PC1 43 | UU Denom 1 1-65535 -
0: Rev+index
1: Rev+No
PC1 | 45 | Preset Type 0:Rev+index | Index -
2 : Fwd+Index
3 : Fwd+Nolndex
PC1 46 | Preset RPM 100 -1800~1800 RPM
PC1 47 | PresetRampT | 1.0 0.0~100.0 sec
PC1 99 | POS S/W Ver - A0 -
§3: POS Run
IN 65 Px Define - -
~72 54: POS Preset
70 55: POS Fast Stop
COM | ‘ge” | Virtual DI x 56 POS HW Lmt - -
H




5 Single Position Control Operating

Group | No. F&".ﬁiwm Setting Value | Setting Range | Unit

57 : POS HW Lmt
L

58 : POS Pattemn-L
59 POS Pattem-M
60 : POS Pattem-H
61 POS Patiem-X

62 : POS Presat
Run

63 : POS Disable




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).
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Figure 5-1 Block D of Single position control operating



5 Single Position Control Operating

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

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

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

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

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

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

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

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

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



5 Single Position Control Operating

5.2

Speed Profile Block

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

ST P

Figure 52 sx;u 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




5 Single Position Control Operating

IN65~72 Px Define, COM70~85 Virtual DI x: POS Pattern-
L/IM/HIX

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

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

Using 4 sets of multi function input POS Pattern-L, POS Pattern-M,
POS Pattemn-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~T2 Px Define or
COM70~85 Virtual DI x P$2Rj“ _—
58:POS | 59:POS | 60:POS | 61:POS | |ndax
Pattern-X | Pattern-H | Pattern-M | Pattern-L
0 0 0 0 1 PC2-02~05 TRJ
00001
PC2-07-10 TRJ
0 ] 0 1 2 2
PC2-12~15TRJ
0 ] 1 0 3 -3
PC2-17~20 TRJ
o 0 1 1 4 00004
PC2-22~25 TRJ
0 1 0 0 5 5
PC2-27~30 TRJ
0 1 0 1 6 &
PC2-32~35 TRJ
0 1 1 1] 7 7
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IN85~T2 Px Define or
COM70~85 Virtual DI x

PC2-01
TRJ

Result

1 1

PC2-37~40 TRJ
00008

PC2-42~45 TRJ
10000¢-9

PC2-47~50 TRJ
20000-10

PC2-52~55 TRJ
30000-11

PC2-57~60 TRJ
0000-12

PC2-62~65 TRJ
0000¢-13

1

1 1

1

PC2-67~70 TRJ
0000(-14

PC2-72~75 TRJ
20000615

PC2-77~80 TRJ
30000-16

Tabla 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 Patterm-
M, POS Pattern-H and POS Pattem-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.

/\ CAUTION
= PC1-42 and 43's input ranges from 0 to 65535 rsspm:uvsly Therefore, if
ator is sigl ity bigger than to1

and input appropriately by reducing a fraction not rnaklng denominator
excead 65535,

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

PO-Q2UUNum _ 37210 _ 1
PCl-43UU Denom 910782101 24476
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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 Pl 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.

for enander
CesdDack puhe
Figure 5-3 Block diagram of position Pl Controller

PC1-18 POS P Gain

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

5-10 |
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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 #[rad]
takes place against motor's mechanical degree.

PC1-20 POS | Limit

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

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

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

= PC1-24 POS Pl Type "0 Fixed™: Regardless of the current Speed, the final
output value of Pl controller from PC1-23 POS PI Out SCL Is fixed.

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

511
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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 Prow s g olabed to Podic on Tonteol Dpseaticg

Traek ET{PCL-10)
» ke Tracke e Pt
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PC1-14 POS Acc Time

PC1-15 POS Dec Time

It is Accelerating & Decelerating time dedication to the Position
cantrol 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 Ctrl

PC1-33 POS Err Disp

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

If applicable input is generated, *1 : POS HW Lmt-H" or "2 : POS
HW Lmt-L" is displayed on PC1-33 POS Emr 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 Emr Ctrl.

| 5-13
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= 0 None : Its operating state continuously remains.

= 1 Freerun : The inverter output is blocked. At this time, I 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 SWLmtH En
PC1-29 SWLmMtH Lev
PC1-30 SWLmtLEn
PC1-31 SW Lmt L 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 8W Lmt H En : It sets whether Upper Limit Software Switch is used.
If D : No, the Upper Limit Software Switch does not run.
PC1-28 SW Lmt H Lev : If PC1-28 SW Lmt H Enis 1 : Yes , the upper limit
level[mm] can be set.

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

PC1-31 SWLmtL Lev : If PC1-30 SW Lmt L En is 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 Freaerun : 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 extamnal brake control function (OUT-31~32 BR Control) is used, the
brake will be closed at brake close frequency(ADV-4T BR Eng Fr).

5-14 |
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PC1-10 Track Err

PC1-35 Max Track Err

PC1-32 POS Err Ctrl

PC1-33 POS Err Disp

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

If any applicable trip takes place, "5 : Max Track Er” 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 closad 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
tumed 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.

5-15
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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.

Procassing alock
for encorder
feedback pulse

5.5.1 Block diag of der feedback pulse processing

IN-65~72 Px Define, COM-70~85 Virtual Dl 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 Of after presetting.

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

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

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

PC1-47 Preset Ramp T M2

PC1-45

P T How to Run

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
ime{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 Praset RPM).

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

0 : Rev+index

-

. If multi function input 62 POS Preset Run is On, it

will ba operated in a spacific Spead(PC1-16 Preset
RPM) at a specifi
lime{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 RFM).

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

1: Rev+No Index

at the first index pulse (Encoder Zpulse).
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PC1-45

P ¢ Type How to Run

-

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

2. At the moment when multi function input 54 POS
Presat 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. If multi function input 62 POS Preset Run is On, it
will be operated in a specific speed(PC1-46 Preset
RPM) at a specifi lerating & decelerati
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
3:FwdNo Index | | ooeratad in about 20% of the specific Speed (PG1-
46 Preset RPM).

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

2 : Fwd+Index

1)  If{-} value Is Inputited to PC1-46 Preset RPM, It Is operated In the reverse
direction.

2) PG1:TPmcterrpTllmlraﬂnu & decelerating time based on DRV20
Max Freq.

PC1-99 POS S/W Ver

It indicates the version of Position Control S/W.
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Processing block
for encoder
Feedback pulse

n
d
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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 1o control “extemal mechanical breaks™ with position
control also referred as” Brake® or “Extemnal Brake”.

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

1o below a certain speed.

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

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
| | 0.0~Maximum

ADV |44 BRRIs Fwd Fr | 1.00 Frequ Hz

0.0~Maximum

ADV |45 BRRIsRevFr |1.00 Frequ Hz

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

ADV | 47 BR Eng Fr 200 Frequ Hz

ADV |48 BREngPulse | 10 | 1-500 Pulses

OUT |31~33 | RelayxorQ1 | 35: BR Control |

IN 65~72 | Px Dafine 48:Braak Feadback

PRT |82 BrakeTrip Time | 20.0 0~ 600

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

‘When the brake control is activated, Start DC Breaking (ADV-12) and Dwaell 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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571 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 wail for the stop signal.

Command
Speed

Release Frea.
S

/

POS Run

Qutput
Current

Brake
C

Signal |

Position control with external brake operation scheme

5-22 |
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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 alectric 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 diffarence 1 the curment |
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 Diy), the position
control will continuously run until the extemnal brake is closed.

Section 6: This is the period that Motor runs with zerc-speed until the POS Run signal
is tumed 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
1OLT may also oceur.

5.7.2 Brake sequence under Vector control

In position control, the oparation can ba 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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Engage~

POS Run

i

| Feleases

o

{elavy, Brake Release point:

Ergace delayd——sie—s B

=1 = -

" 3 4 T

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 Rls 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), opan
signal is out.

Case 2) In a state of that current lower than brake open current{ADV-41:BR Rls Curr), a
brake fault detection time{PRT-82; BrakeTrip Time) has elapsed.
Trip occurs and inverter stops.

2) After brake open signal is out and the brake release delay time has elapsed

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

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

If brake feedback signal is not inputted in brake fault detaction time{PRT-82: BrakaTrip
Time), Trip is occurred and Inverter is siopped.
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5.8

POS Ctrl Err

5-26 |

Details Cause of Trouble
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 It PC1-03 Cur
Position value is
lower than the PC1-
31 SW LmtL Lav
value, frouble occurs.

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

terminal input signal.

3 E Difference between

5. Max Track Err oot
the position feedback
pulsa if greater than
PCA1-35 Max Track
Err, trouble occurs

Checking and Troubleshooting

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

Solution

o Please check PC1-02 Position
and PC-1-05 Pre Position value
are in range of PC1-29 SW Lmt
HLevor PC1-31 SWLmtL Lev

|(1f outside of the range, it should be

sal in the two-level.)

= Tofum off the trip, PC1-32 POS
Cirl value is set to None. And
then prass the Stop/Reset bution

of keypad.

% Please check the muli-function
terminal block of inverter wiring set.

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

It is an operating mode in which multiple inverters reach their target
position[mm] within the same time. Since information exchange(the

current position[mm] etc.) between inverters in their stop state is
essential, it shall be connected with its Top controller in Fieldbus
communication.

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

equipments, etc) that require multiple inverters to reach their target

position[mm] within the same time.
Group | No. F;I:m" Sefting Value ?{R:“’n:: Unit

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

| APO | 15 | CurPulse-H | Read only - pulse
APO 16 | Cur Pulse-L Read only - pulse
PC1 | 01 [POSDVSre | 0:Torminal |9 TF;':;'L“:; .
PC1 02 | Tar Position Read only - mm
PC1 03 | Cur Position Read only - mm
PC1 05 | Pre Position 1] 0~65535 mm
PC1 | 10 |Track Er Read only - pulse
PC1 | 11 |VMasterSet |0Oor1 ‘1’ : Y":s -
PC1 | 12 [POSMode | L MUISYNC 1o -
PC1 | 13 |POSEncDr |0:Forwara | O Forward -

1: Reverse

PC1 | 14 | POSAccTime |00 0.0~10.0 sec
PC1 | 15 | POSDecTime |0.0 0.0~10.0 sec
PC1 | 18 |POSPGain |50.0 0.00~1000.0 %
Pct | 19 |POSIGan |00 0.0~100.0 sec
PCi | 20 [POSILIMt |50 0.0~300.0 %
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Function Setting
Group | No. Displ Setting Value Range Unit
PC1 22 | POS FF Gain 100.0 0.0~3000.0 %
POS Pl Out
PC1 23 sCL 50.0 0.0~1000.0 %
0: Fixed
PCA 24 | POS Pl Type 1] 1 - Proportional -
PC1 | 25 :‘?15 PropPl | 40.0 0.0~1000.0 %
PC1 27 | Fast Stop Time | 5.0 0.1~100.0
0:Neo
PC1 28 |SWLmtHEn 0:No 1:Yes -
PC1 29 | SWLmtHLev | 60000 PC1-31~65535 -
PC1 | 30 |SWLmtLEn | 0:No 0:Ne .
1:Yes
PC1 | 31 |SWLmtLLev | 5000 0~PC1-29 -
0 : None
PC1 32 |POSEmCid 0: None 1: Freerun -
2:Dec
0: Ne Emor
1:HWLmtH
2:HWLmtL
PC1 33 | POS Err Disp Read only 3:SWLmtH -
4:SWLmtL
5 : Max Track
Em
PC1 35 | Max Track Er | 30000 0~65535 pulse
PC1 | 41 |TargetBound | 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 |PresetType | 0:Revsindex | M9eX -
' % | 2: Fwd+Index
3:
Fwd+Nolndex
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Function
Display

Setting Value

Setting
Range

46
47

Preset RPM
Preset Ramp T

100
10

-1800~1800
0.0~100.0

99

POS S/W Ver

XXX

65
~T2

Px Define

Virtual DI x

53 : POS Run

54:POS
Preset

55 : POS Fast
Sto

56 : POS HW
LmtH
57 : POS HW
LmtL

58:POS
Pattern-L

59:POS
Pattarn-M

60:POS
Pattern-H

61:POS
Pattern-X

62:POS
Preset Run

63:POS
Disable

| A-3




APPENDIX A. Proportional Synchronization Position Control Operating

(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.
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Figura A-1 Network composition of proportional synchronization position control
operation mode and How to run
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Comm. R/ | Assignment | Setting
Address | Parameter | Scale | Unit | v |4 cach pit [ Method
Virtual Multi- e
" R/ Position
0h0385 | Function - - ™ POS Run Control Run
Input
0: 0 : virtual
Slave slave(Multipl
ohosop | PosionSyn ||| RS s 1 e
Virtual | 1: virtual
master One)
Position
command
within 0
Target R/ | Target
0h0B01 1] mm through
Position W | Position[mm] 85535 of
each
inverter
Infarm the
current
Current Current
ition of
position of R/ | position[mm] posi
Oh0B03 | 4he virtual O | ™™ W |ofonevitual |Mewrial
master master master
virtual slave
inverters.
Inform the
poation of R/ | postonimrmy poston o
position m|
0h0604 | the virtual O | ™™ | W |ofonevirtual | e yinual
master mastar
virtual slave
inverters.
Current Monitor the
position[mm] | current
ohos1o | Current 0 | mm| R [ofthe 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]

D.1 ~ @.n: N inverters(inverter1~inverter n) send/receive their
current positions[mm](Communication Address: O0h0610) to/from
PLC.

Comm. R/ | Asslgnment | Setting
Address | Parameter | Scale | Unit |y | ‘¢ cachbit | Method
Monitar the
Cument
ohogto | Current 0 | mm | R |positionimm]of mcf
position the applicable sach
Inverter invarter

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. R/ | Assignment Setting
Address | Parameter | Scale |Unit | | o eachbit | Method
Position
command
Target R/ | Target within 0
OnOBOT | position O | mm | w | positionjmm] | through
65535 of each
inverter
Current Monitor the
The current position[mm] of | cument
0h0610 position 0 mm | R 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 Oh0600 Is tumed 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. R/ | Assignment Setting

Address | Farameter | Scale|Unit) y | ¢ cachbit | Method
Pasition/ R/ 0: Slave

0h0600 | Sync - - lw B15 1: Virtual
Control Bit mastear

2. @1~ @.n: As decided on Step 3, send/receive the current position
and target position of Inverter 2 assigned as the cumrent virtual master
toffrom each slave inverter through communication address(Ch0603 :
Current position of the virtual master, Ch0E04 : Target position of the
yirtual master).
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Comm. Assignment Setting
Add Parameter |Scale Unit | RIW for each bit Method
Current Current ::Z?::tm ition
ohosos [ Positonof | o | mm | rw | Pesitonlmml | of tre vitual
e virtual of one virtual mastar to virtual
master master slave Inverters
Target Targat Inform the
0h0B04 of | o | mm R |Postionimm] | oeup Vitual
the virtual of one virtual master to virtual
master master slave inverters

Step 5. Operate Inverters

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

2. ®.1 ~ @E.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 |Scala |Unit R'W for each bit Method
Virtual
Muiti- Position
Oh0385 | £ ochion - - | 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.

/N 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) Bilock Diagram

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

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

Wirtual Master and Slaves [Proporticnal Synchronization Positior Control Operating Mode}

Figure A-1 Block of prop Y poslition 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) Speed profile block

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

On the contrary, the virtual slaves shall have information on the
current position of the virtual master(Oh0603 communication
address) and the target position of the virtual master(0h0604
communication address) to work well.

| A-11



APPENDIX A. Proportional Synchronization Position Control Operating

PC1-01 TRJ Index

PC202~80 TRJ Tar Pos-x, TRJ Max Spd-x, TRJ Acc Time-x,
TRJ Dec Time-x

IN65~72 Px Deflne, COMT0~85 Virtual DI x: POS Pattern-
L/M/HIX

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

Pattern | Pattemn | Pattern | Pattem Index

X -H -M -L

Inverter | o 0 0 0 1 | 10000 70.00Hz | 8.0sec | 5.0sec

]“"'g""' 0 0 0 0 1 | 40000 }70.00Hz | 8.0sec | 5.0sec

‘“’g““’ 0 0 0 0 1 | 20000 !70.00Hz | 8.0sec | 5.0sec

]“"r":‘;‘” 0 0 0 0 1 | 21000 | 70.00Hz | 8.0sec | 5.0sec

]“"ﬁ"‘“ 0 0 0 0 1 | 17000 | 70.00Hz | 8.0sec | 5.0sec
Their max Speed, accelerating
time and decelerating time are

identical.

(4) Position Pl controller block

A-12

It is the same with the Position Pl controller block of Single Position
Control described in 5.3.
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|
(5 A ing & 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 Pr Ing Block

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

(7) Posltion Initlalization 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 anly one virtual master inverter for being operated.

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

to the Speed Sync Position Control .
| Function . [ .
Group | No. Display Setting Value | Setting Range | Unit
APP 01 App Mode & : Position (] -
APO 15 | Cur Pulse-H Read only - pulse
APO 16 | Cur Pulse-L Read only - pulse
. 0 : Terminal
PC1 01 POS Drv Src 0 : Terminal 1: Fleldbus -
PC1 02 | Tar Position Read only - mm
PC1 03 | Cur Position Read only - mm
PC1 05 | Pre Position 0 0~85535 mm
PC1 10 | Track Err Read only - pulse
0:No
PC1 1 V Master Set Oori 1:Yes -
2 : Multi Sync
PC1 12 | POS Mode SPD 0~-2 -
0 : Forward
PC1 13 | POSEncDir 0 : Forward 1:R -
PC1 14 | POSAccTime |0.0 0.0~10.0 s8¢
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Function
Group | No. Display Sefting Value | Setting Range | Unit
PC1 15 |POSDecTime |00 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 s0C
PC1 20 | POS | Limit 5.0 0.0~300.0 %
PC1 22 | POS FF Gain 100.0 0.0~3000.0 %
pet | 23 |EOSPIOM g0 0.0~1000.0 %
0 : Fixed
PC1 24 |POSPIType ] 1 : Proportional -
pct | 25 |POSPoRP 1499 0.0~1000.0 %
PC1 27 | Fast Stop Time |5.0 0.1~100.0
PC1 | 28 |SWLmtHEn |0:MNo 0:No -
1:Yes
PC1 29 |SWLmMtHLev |B0000 PC1-31~85535 -
0:No
PC1 30 |SWLmtLEn 0: No 1:Yes -
PC1 k1] SWLmtL Lev 5000 0~PC1-29 -
0 : None
PC1 32 |POSEmCtd 0: None 1: Frearun -
2:Dec
0 : No Errorr
1:HWLmtH
2:HWLmtL
PC1 33 | POSErmrDisp Read only 3. SWLmtH -
4:8WLmtL
5 : Max Track Err
PC1 35 |MaxTrack Er | 30000 0~65535 pulsa
PC1 41 Target Bound 100 0~65535 mm
PC1 42 | UUNum 1 1-85535 -
PC1 43 | UU Denom 1 1-65535 -
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Group | No. F;i::tl';" Setting Value | Setting Range | Unit
0: Rev+index
1: Rev+No
PC1 | 45 |PresetType | 0:Rev+index ??::mm dox -
3: Fwd+No
| Indax
PC1 46 | Prassl RFM 100 -1800~1800 RFM
PC1 47 | PresstRampT |1.0 0.0~100.0 sec
PC1 50 | Rev Frame Num | Read only - -
PC1 51 Err Frame Num | Read only - -
PC1 89 | POS S/W Ver - X300 -
N &5 Px Define .53: POS Run i i
-T2 54 : POS Presat
| 55 POS Fast stmp
56 : POS HW Lmt H
| 57:POS HW Lmt L
| 58 POS PattemL
COM | 70~85 | Virtual DI x | 59: POS Pattsm-M -
| 601 POS PattemH
| 61: POS Pattem-X
| 62 POS Preset Run
| 63; POS Disable

B-3 |
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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(lf 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

ha Legazion 454y ComMACEIcT o poaten

T o wilh s i cpeaing Mode

Figure A-2 Wiring of four Inverters' Speed sync posltion 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 /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 /O communication end switches shall be On.

/\ CAUTION
= iS7 485 1 s up to total 16 inverters
without additional repeater for communication use. To use more inverters,
repeater for RS485 communication shall be used.
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Step 2. Set operating mode and virtual master

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

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

Method with loader

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

Method with communication

If MSB{Bit15) of comm 0x600 ition/sync
control bit) is set to 1, a virtual master will be set. If itis reset to 0, a virtual
slave will be set.

Comm. R/ | Assignment Setting
Address | Parameter | ScalelUnit| o | o oach bit | Method

Position/ R 0: Slave
0h0600 Sync - “lw B15 1 : Virtual
Control Bit master
I\ CAUTION
= Only one virtual master inverter shall exist on iS7 embedded 485
ication network i to the Speed sync position control

operating mode. If two or over virtual masters exist on 485 network, virtual
slaves cannot be synchronized and operated with the virtual master any
more due to network collision.
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Step 3. Input the target position of the virtual master

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

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

Comm. R/ | Assignment Setting
Address | Parameter |Scalef Unit | o | ¢ cachpit | Method

Position
command
within O
Target through
Position[mm] 65535 of
each
inverter

Target
OhDE0M P

1] mmw

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/IMH/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.

/N CAUTION

= The virtual master inverter and the virlual slave inverters shall also have
tha same operating direction (forward/reversa).
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(2) Bilock Diagram

Wirtual lOQera-iiE2 made af position cantrol with :Pl‘ed s!nchfcmlzatloni

Cncader Feedbacs Fuise

e van=od
BURARA LAl

Virtual Slave (Operating mode of position | with speed

peed THMMASD DTV

i g o

Figure A-3 Block diagram of Speed sync position control operating mode
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In the Speed sync position control operating mode, the virtual
master inverter{Inside of the upper dot line in Figure A-3)'s Block
diagram is the same with the block diagram of Single position
control operating described in 5.1.

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

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

{3) Speed profile block

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

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

{4) Position 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 Pl
controller block of Single position control operating described in 5.3.

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

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

(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 Pr ing Block

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

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

N Position Initialization Operating
Same with “Position Initialization Operating” of Single position
control described in 5.6.

B-10
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|
APPENDIX C. Table of Functions
RW Symbols
R : Read-only
RW : Possible to read and write
RWR : Possible to read and write but during operation, a write protected
(1) PC1 Group
Comm | Function
No. No. D Narme Safing Range Initied Velue | AW
0 | - |JumpCods | Jumpcode | -8 N | A
01 | ChlEDT | POS DwvSrc Teminal block operation mode -?-Tﬁ . (cTeminal | AWR
(@ | ChiER | TerPostion | Target posiion [ Tuel |- |r]
03 | OhIED3 | CurPosion | Current postion | uel | - | R}
05 | OIEDS | PrePostion | Infial postion lo~essB[UC] | ofucl | AW |
10| Oh1ED5 | Track Er | Postion emor vakue | [Puise] | - | R”R|
11 | OhIEDE | V Master Set Setting the vitual master ?ym,;g ho 3]
| | | o Segirs i -
12 |OWEDC |POSMode | Setingpostoncontoimods | 1 MUBSycPOS | (:SinglePCS | AWA
| | | |2 MESNCSPD | [
14 | ON1EQE | POSACcTime | Accelersfing tme |00~100[Sec] | 00[Sec] | AW |
15 | Oh1EOF | POS Dec Time | Decelerating ime |00~10005ec] | 000Sec] | AW |
18 | OhiE12 | POSPGan | Posiion confrol P-gain |00~10000(%] | s00f%] | AW
19 | OhiEI3 | POSIGEN | Postion contrl gain [00~1000(Sec] | 00 ([Sec] | AW |
20 | Ch1El4 | POS| Limit | Postion conirol integral mit | 0.0~300.0 [%] | 500%] | AW |
2 | (hiEI6  POSFFGan | Postion control feedioward-gan | 00~30000 (%] | 10000%] | AW |
2 | ChIEI7 | POSPIOUSCL | Posiion confrolouputscale | 0.0~10000(%] | 500[%] | AW |
|0 |Fixed
24 Iunas.msmm .P@mwﬂ'ulum.rthw 1 |Proport . 0 Fead . AW |
25 | (hIE19 | POSPropPMin | Proporonl minfumoutput | 0.0~ 10000 (%] | 100[%] | AW |
27 | ChIEIB | FestSiopTime | Rapid stop deceleration fime 0.1~ 100.0 [Sec] 50 (Sec] | AW
28 | OhIEIC | SWLMHEn | Using the upper postion mit ?YN:S 0:No ]
| "2 [GniEID | SWLmtHLev | Upper postion imt | SWLmtLLev~65525 | 60000 [UC] | AW |

c-1
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[

Comm Function . .
Mo. No. Display Name Setting Range Initial Ve | AW
30 | ChIEIE | SWLmtLEn | Using the lowsr positon ik ?";':s BNo | AW
| ohiEIF | SWLmtLLev | Lower posiion imit [0~ SW LmtH Lev S0001G] | AW
0 |Nore
1 |Free-Run
% | WIEX POSETCH | Postion emor contol 2 Dec CNoe | AW
e 3 |Hod put
4 |Hold Output
|5 | Lost Preset
0 |Nona
% | OhE21  POSEnDisp | Posiion type of emor 1 |Fast Stop - R
! | | | 2 |Free-Run
3 | hIE2 | POSEmRst | Postion eror reset ?,’:; kNo | AW
% | (h1E23 | MaxTrackEr | Mex Track Er | 0~ 6653 [Puise] | 30000 [Puiss] | AW |
41 | hIEZ9 | TargetBound | Rengeofthe gargetpostion | 0 ~ 65535 [Pulse] 100 (Puse] | AW |
hiEA | LChum [;:wlremuf%emhﬁé&ﬁ[m] 1ol | R
[ |Chenging the s of the| 1 65535 [Pulse]
4 e | womom | | 1[Puse] | RWR
0 [Rev+index |
. bl postion seting operetion 1 |ReveNoldex |
4 |OED | PrsatType | o o 2 Fudindex | Rovendex | AR
46 | ONIEZE | PresetRPM | Inffiel postion of moving speed | 1800~ 1800 RPM T00RPM_ | AW |
Iital postion of the acosleration’ 0.0~ 100.0 [Sec]
47 | OhEZF | PresetRampT | and deceleralion of the movement 100sec] | AW
ime
[ [ [ The number of frames received - |
S0 | e AFamehm | o T . R
The rumber of emor frames| -
S| e | EnFrameNm | s vhlocommucatg | -
| OhIEB3 | POSSMVer | Postionverson of heprogrem | - - | R
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(2) PC2 Group

222 &e8 22N

SR sBRLREBVRLBEEEYRRBRE

Comm
No.

| oniFm

Oh1FD2
OhiF03
OhiF4
OhiFd5
OhtFR7

| ontroe
["oniFoa
[ mniFoa
| oniroc
| oniFoD
| ontFoe
| oniFoF

OhiFit

[“oniFiz
| oniFra
| oniF14
| oniF1

OhFI7

[ oniFre
["oniFia
["oniFie
[ miFic
| nFiD
| oniFiE
["oniF0
["oniF21
[oniFz2

OhiF23

| onir2s
| oniF2s
| oniFer

OhiF28

| “tirza
| OhiF2B

c-3

| Jump Code
| TRJIndax

| TRITar Pos- 1
| TRIMaFreq- 1

Function
Display

TRJ AccTime- 1

| TR DecTime- 1
| TRJ Tar Pos— 2

TR MasFreq- 2

| TRI AccTime- 2

TRJ DecTime- 2
TRI Tar Pos- 3

| TRIMeFrea-3
| TRJ AocTime-3
| TRU DecTime-3
| TR Tar Pos- 4

| TR MexFrea- 4
| TRJ AccTime- 4

TRJ DecTime- 4

| TRITarPos-5

TR) MexFreq- 5

| TRIAccTime- 5

TR DecTime- 5

| TRITarPos-56

TR MastFreq- 6
TRJ AccTime- 6

| TRJ DecTime-6
| TRITar Pos-7

| TRIMareg- 7
| TR AocTime- 7

TRJ DecTime- 7

| TRITarPos-8
| TRIMaFreg- B

TRJ AccTime- 8

| TR DecTime-8

TRI Tar Pos—9

| TRIMexFrea- 9

| Postion pettem nurmber |
| Mexdmium speed of nurmiber 1

| Decaleration e of rumber 1
| Postion pettem number 2
| Maxdrmum speed of nurroer 2

:Mmi'lunmasdufrlma
| Decaleration tme of number 3

| Postion petterm number 4
| Mexdmum speed of number 4

| Deceleration me of rumber
| Position petiem rumber 7
| Mexdmum speed of number 7

| Mexdimum speed of numiosr 8
| Decaleration time of rumber 8

| Maxdmum speed of umier 9

| Jump Code |
| Cumsrt position peterm nurmber |

Acoleration time of nurrber 1

Acoeleration time of nurmber 2

| Decaleration tme of rumber 2

Postion petiem number 3

Acceleration time of numioer 3

Acosleration time of number 4

| Dacaleration tme of number 4

Postion patiem number 5

| Mevimum speed of numioer 5

Acceleration time of numiber 5

| Dacaleration time of rumber 5
| Postion patiem nurmber &

Madmum speed of nurmber &
Acceleration time of number 6

Acoeleration time of nurmber 7

| Decsleration time of rumbes 7

Postion petiem number 8
Acceleration time of nurmer 8

Postion petiem number §

Setting Range
-

| 0—e8836 (UC]
| O~Mext freq[Hz)

0.1~ 100.0 [Sec]

| 0.1~ 1000 [Sec
| 0~ 8553 [UC]

02 Max freaHz]

[ 0.1~ 1000 [Sec

0.1 ~100.0 [Sec]
0~ 65535 [UC]

| 0~ Mesog [Fe]
[ 0.1~ 1000 [Sec
[ 0.1~ 1000 [Sec
| 0~ 656 [UC]
[ 0~Max e (2]
[0.1~ 1000 [Sec]

0.1~ 100.0 [Sec]

| 0~55% [UC]

0~ Max freq [He]

[ 0.1~ 1000 [Sec

0.1~ 100.0 [Sec]

|0~ 8853 [UC]

O Max freq [H]
0.1 ~100.0 [Sec]

| 0.1~ 100.0 [Sec:
| 0~ 85535 [UC]

| 0~ Mant freq [He]
| 0.1~ 1000 [Sec

0.1 ~100.0 [Sec]

| 0~655% [UC]
| 0~ Maxfreq (2]

0.1~ 100.0 [Sec]

[ 0.1~ 1000 [Sec

0~65835 [UC]

| 0~ M fre (2]

Inttal Velue

20

|30 (uc] |

8000[H] |
100 [Sec
100 [Secl

| 0000 U] |

8000 [He] |
100 [Sec
100 [See)

8000 |
100 [sec]
100 [Sec]

6000 [He) |
10.0 [Sec]
100 [Sec]

60.00 [He]
10.0 [Sec]
10.0 [Sac]

8000 [He] |
100 [Sec)
100 [Sec

80001 |
100 [Sec
100 [Secl

000 [He] |
100 [Sec
100 [Sec

| o000 [uc] |

80.00[He] |

AW

.m.

R
AR |
AR |

| AR

AR |
AR
AR

[ |
GG
| 30000 [uc]

AR |
AWR

| e |
| 30000 (e] |

AR |
AR |

| AR |
| | v
| 300 {uc] |

AR |
AR

ET
| [RWR
| 30m0 [UC]

AR |
[T

| o |
[ [ RAR
| 300 [uc] |

AR |
)

LT
| | MR
| 300 [Le) |

AR
AN

| WA

e |
AR |
iG]



APPENDIX C. Table of Functions

EIEIEISIEISIEIEIET: AR AR EAEISIEIC P EAEIE ARy =

Comm

g

| oniF2e
| omFzn
| oniFF
)
["oniFan
[ oniFze
[ oniFas
[ oniFes
| oniFes
[ oniFar
["oniFas
[ ontFaa
[ mniFs
| ontrac
| oniFae
| oniFF
[ oniFe
| tntFan
| oniFea
| oniFa4
| tniF4s
| oniFes
[ tniFes
["oniFe
[ oniFaa
[ niFae
| oniFap
| oniree
[ oniFer
| oniFso

Function
Display

| TRJ AccTime-9

TRJ DecTime- 9

| TRITar Pos- 10

TRJ MexFreq- 10

| TRIACETime- 10

TR DecTime- 10

| TRITar Pos- 11

TR MasdFreq- 11

| TRJ AccTime- 11
| TRJ DecTime- 11
| TRUTar Pes- 12
| TR Matreg- 12
| TR AccTime- 12

TRI DecTime- 12

| TRITar Pos- 13

TRJ Mexfeq- 13

| TRIAccTime- 13

TR DecTime- 13

| TRITar Pos- 14
| TR MaxFreq- 14
| TRJ AccTime- 14
| TRU DecTime- 14
| TRITar Pos- 15
| TRIMexFreq-15
| TRJ AccTime- 15
| TRJ DecTime- 15
| TRUTar Pos- 16
| TRIMaxFreq- 16
| TRJ AccTime- 16
| TRJ DecTime- 16

| Postion pattem nurrioer 11

| Acceleration time of number 11
| Decalaration time of rumber 11
| Postion pettem nurmioer 12

| Medrmium speed of numiber 12
| Acoeleration time of nurmiber 12

| Postion pattem number 13

| Postion pttem number 14

| Maimum speed of rumber 14
| Acceleration ime of number 14
| Decsleration time of rumber 14
| Postion pettem numher 15

| Medmum speed of number 15
| Acosleration ims of number 15
| Deceleration time of rumbe 15
| Postion pattem nurrier 16

| Mevimum speed of numiber 16
| Acceleration time of nurber 16 |
| Decaleration time of rumber 16 |

Name

| Accelration ime of numoer 8

Decolerafion tme of rumber 9 |

| Postion patem number 10

Medmum speed o rumber 10 |

| Acceleration time of nurmber 10 |

Decaleration time of number 10

Madmum speed of nurmber 11

Decaleration ime of number 12

Medmum speed of number 13

| Acosleration time of nurmiber 13 |

Decaleration time of number 13

0.1 ~100.0 [Ssc]
0.1~ 100.0 [Sec]
0~ 85635 [LC]

0~ Max freq [Hz]
0.1~ 100.0 [Sec]
0.1~ 100.0 [Sec]

| 0~ 6853 [UC]

0~ Ma freq [He]

[ 0.1~ 100.0 [Sec]
[0.1~100.0 [Sec]
| 0~ 6863 [LC]

[ 0~ Maxteq [re]
[ 0.1~ 1000 [Sec]

0.1 ~100.0 [Sec]

| 0~655% [UC]

O~ Mex freq [Hz]
0.1~ 1000 [Sec]
0.1 ~100.0 [Sec]

| 0~ 65535 [LC]

| O~Maxfreq [He]
[ 0.1~ 100.0 [Sec]
|01~ 100, [Sec]
| 0~ 6563 [UC]

| 0~ Max freq [He]
| 0.1~ 100.0 [Sec]
| 0.1~ 100.0 [Sec]
| 0~ 6553 [UC]

| 0~Max freq [He]

0.1~ 100.0 [Sec]
0.1~ 100.0 [Sec]

100 [Sac]
10.0 [Sec]

| 30000 [uc] |

£0.00 [He]
10.0 [Sec]
100 [Sac]

| ao000 [uel |

6000 [He] |
100 [Sec)
100 [Sec]

30000 [ue] |

8000 |
100 [Sec]
100 [Sec]

| 30000 [UC] |

000 [He] |
100 [Sec]
100 [Sec]

| 30000 [ucl |

6000 [He] |
100 [Sec]
10.0 [Sac]

| 30000 [ue] |

80l |
100 [Sec]
100 [Sec]

| 30000 [uc] |

Q01 |
100 [Sec]
100 [Sec]

| FAR |
| AR |
AnA |

AR

[ e |
AR
AR

R

LT
.W.
AW |

FWR

ET)
.m.
RAR |

AR

| oA |

WA

WA |
AN
| R
| AR
AN

AR

.m.
.m.
PAR |
AR |
.M.
| AR |
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(3) Communication Common Area of Position Control

Comm
No.

Parameter Scale Unit RW Bit-by-bit assignments

Virtual DI 16 [COM-85)
Virtsal DI 15 (COM-84)
Virtual DI 14 (COM-83)
Virtual DI 13 (COM-82)
Virtual DI 12 (COM-81)
Virtual DI 11 (COM-80}
Virtual D1 10 (COM-75)
Virual DI 8 (COM-78)
Virtual DI B {COM-=T7)
Virtual DI 7 (COM-76)
Virtual DI 6 (COM-75)
Virtual DI 5 (COM-74)
Virtual DI 4 {COM-73)
Virtual DI 3 (COM-72)
Virtual DI 2 (COM-71)
Virtual DI 1 {OOM-70)
0: Save +f the vitud master is set to th
+ Virtual master teminal block, it can only be read
b PC1-32{Pos Er Crf) “None”

+ PC1-82{Pos E Ct) “Freenn”

b : PC1-22(Pos B Ct) “Dec”

1) PC1-12(Pos Mode) “Single Pos™

: PC1-12{Pos Mode) “Multi Sync Pos”

P : PC1-12(Pos Mode) "Ml Syme Spd”

[ : APPO1(App Mode) “None™

|~4 : Not used

1 APPO1(App Mode) “Synchra”
f : APP01(App Mode) “Posiion”
[Tenget Positon [UC]

PPresel Fostion [LIC]
[Cument postion of the vitual master [LIC]

Virtual mut-funcliorg

nput
NGeOf, 1:0m)

[Control bits

(0601 [ragetPostion |0
Curent postion of
Vil mester

aget posiion of
U064 b vinelmester | °
0610 [Ourent posiion |0

umnw@‘g“’ - |-

[Target position of the virtual mester [UC]

[Current postion of the Inverter (mm]
o 1 Ater frishing posion contol opsrtion, bt i et when find

5/ 5|5|sl5
=]z EE
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(4) Functional Description of Terminal Block

Maessage 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
58 POS Pattern—-M Signal input of the position pattern number-M

60 POS Pattem-H Signal input of the position pattern number-H
&1 POS Pattem-X Signal input of the position pattern number-X
62 POS Prasat Run OCperation 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



Warranty

Warranty

Maker |LS Industrial Systems Co,, Ltd. | "™ Blato"
svis7 Warranty
Model No. |5 . 1se Encoder Option Module | Perlod
- Name
ustomer
Informati Address
Tel.
Name
{ui 'ml" Whﬂ: Lo Address
Tel.
Warranty period is 12 months after installation or 18 months after
manufactured when the installation date is unidentified. However, the
guarantee term may vary on the sales term.

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

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

Damage was caused by misuse, negligence or accident.
Damage was caused by abnormal voltage and peripheral devices’
malfunction (fallure).
» Damage was caused by an earthquake, fire, flooding, lightning, or other
natural calamities.
» When LS nameplate is not attached.
When the warranty period has expired.
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