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A Safety Instructions

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

Please hand this user manual to end user and trouble shooting manager
After read this manual, keep it at handy for future reference.

_
ARG ol 'ObEIAte] FOINEY'S VIEA] ST SIS AIS3I0l FUAIS,
2 MME HIZS AIZSE AR #4 £ 4 it TR0l & HESHIAIR. ’ s







Safety Precaution

Safety Precaution

First thank you for using our iS7 Synchonization Option Board!

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

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

Symbol Meaning

E WARNING Thi_s sympol 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
& “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.

= Do not run the inverter with the front cover removed.

LSis |



1 Installation Conditions

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.

iv LSis



Table of Contents

Table of Contents

SAfEtY PreCaULION ...o..eeiiiieeie e e e iii
TabIe OFf CONTENTS ..eoiiiie e eeneas %
1. INStallation CONITIONS ....o.vviiiiiiei e 7
2. ProducCt STANTAId.........vviiiiiiiieee et e s e e 8
3. INSTAITALION ...eeiiiiee e 10
4. Ready for Synchronization OPeration ..........ccoocuueeeiiiieeeniiiiee e 13
5. POSItioN SYNC OPEratiNg .....ucciieciiiiiiiiieei et ee e e ss e e e s srrrr e e e e e e e e snneees 15
6. Speed SYNC OPEIALING ...eeeiiiiieieiiiiiie ettt 28






1 Installation Conditions

1.

Installation Conditions

Item Standard

Service Temperature | -10C ~50C

Storage Temperature | -20C ~65C

Relative Humidity less than 90% RH
(No condensation)

Ambient Humidity

Vibration Less than 1,000m, Less than 5.9m/sec? (0.6G)
Surrounding No corrosive gas, flammable gas, oil mist, dust
Environment shall be inside the room.

Table 1 Installationi Conditions



2 Product Standard

2.

Product Standard
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Item Standard
How to Mount = Mount it to slot 2(bottom slot) of iS7 inverter body.

Master Encoder
Input

Maximum 100kHz

The Master Encoder’s Return Pulse Output is
received as Input.

Slave Encoder
Input

Maximum 100kHz

The Slave Encoder’'s Return Pulse Output is
received as Input.

Master Encoder
Return Output

Maximum 100kHz

The Master Encoder’s Input is outputted as
Return Pulse.

Terminal Block Ll
Output "

Output Score: 2 points
Output Specification: 26V, 100mA

(Notel)

Available slaves to | =
be connected .

For serial connection : 5 slaves

For parallel connection : total 15 slaves
(3 parallel line / 5 slaves per each parallel line)

Table 2 Hardware Standard

(Notel) Driving Reference is 60Hz maximum driving frequency, and 1024 encoder
pulse. If don’t drive within reference, control error can be occur.




2 Product Standard

Iltem Performance Standard

Within £5 degree, the deviation in position between
Position Sync the master and the slave during steady-state
operating under the rated load.

Speed Sync

Within a bigger value between £0.5% and +5rpm, the
deviation in speed between the master’s order speed
and the slave’s current speed during steady-state

operating under the rated load.

Table 3 Performance Standard

(Note2) For example, if the speed of the master’s command is 1800rpm, the
maximum deviation between the speed of the master’'s command and the one of the
slave’s command shall be within £9rpm (=£0.5%). In addition, if the master’s
command speed is 500rpm, the maximum deviation between the speed of the
master’s command and the one of the slave’s command shall be within £5rpm since

+2.5rpm (=£0.5%) is smaller than +5rpm.

Item Name

Description

MA_A | Master encoder phase A input

Master Encoder

MA_B | Master encoder phase B input

Input
G GND

SL_A | Slave encoder phase A input

Slave Encoder

SL_B | Slave encoder phase B input

Input
G GND
Master encoder phase A return pulse
RT_A output
Master Encoder b
Return Pulse RT B Master encoder phase B return pulse
Output - output
G GND

OoT1 Open collector digital output contact 1

Digital Output
Contact

oT2 Open collector digital output contact 2

ETG Exclusive GND for digital output

Shield SHIELD | Common shield line




3 Installation

o
3. Installation

Step 1

Remove the cover and mount an encoder option card (slot 3) and a
synchronization option card (slot 2) as seen in the figure below. But,
if any inverter is used as the master for the synchronization
operation, the master inverter does not need any synchronization
option card to be mounted (Refer to Step 2).

2. Mount an encoder card
to slot 3

3. Mount an encoder card
to slot 2

Step 2

Wire the encoder option card (slot 3)and the synchronization option
card (slot 2) as seen in the figure below. The following figure shows
a wiring example of the case where the master motor’s encoder is
of 5V line driver type and the slave motor’s encoder is of 15V open
collector type.

10



3 Installation
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3 Installation

Installation of available slaves connected.
- Installation of available maximum slaves follow the figure
- Wiring of option is same as the Stepl, Step2 in "Chap 2.1 Installation”.

- Total 15 slaves (3 parallel line / 5 slaves per each parallel line)

Master Slave1-1 Slave1-2 Slave1-3 Slave1-4 Slave1-5

ENC_A
EMC B RT A MA_A RT_& |— Ma_a RT_A f— min_a RT_& |— ma_a RT_A f—] Mn_a RT_A
RT_B MA B RT B —{MAB RT B —{ MA B RT B —MAB RT B —{ MA B RT B

Slave2-1 Slave2-2 Slave2-3 Slave2-4 Slave2-5

A MAA RT_A |—] ma_a RT_A — MA_A RT_A [—] Ma_a RT_A
B —IMA B RTE | uam RT D —man RT B |—{un B RT

Slave3-1 Slave3-2 Slave3-3 Slave3-4 Slave3-5

12 LSis




4 Ready for Synchronization Operation

4.

Ready for Synchronization Operation

It is the way how to set the master inverter (DRV-09 Control Mode:
sensored vector operating mode) and the slave inverter (DRV-09
Control Mode: sensored vector operating mode) and tune the
motor before operating the speed (or position) synchronization.

Step 1. Check the motor’s rotating direction

a.

b.

C.

Set DRV-01 Cmd Frequency to a low speed (10Hz or below) and set
DRV-06 Cmd Source to Keypad.

Set DRV-09 Control Mode to V/F and make a forward command with
keypad and check if plus (+) value is read when monitoring APO-08 Enc
Monitor.

If it is minus (-) value, change the setting of APO-05 Enc Pulse Sel to —(A
+ B).

Step 2. Set the encoder option

a.
b.

Set APO-01 Enc Opt Mode to Feedback.

Input APO-06 Enc Pulse Num into the Encoder pulse Standard (E.g.
1024).

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

. Set DRV-06 Cmd Source (operating command source), DRV-07 Freq Ref

Src (Frequency command source), DRV-03 Acc Time (acceleration time)
and DRV-04 Dec Time (deceleration time) respectively.

Step 3. Master/Slave Motor tuning

a.

Read the Motor’s nameplate to input BAS-11 Pole Number (number of
motors’ 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) and BAS-19 AC Input Volt (inverter Input
voltage).

. You may select All (rotating tuning) or All StdStl (static tuning) from BAS-

20 Auto Tuning. In case that the motor cannot be rotated during the tuning
because of excessive load is placed to the motor, select All StdStl (static
tuning). However, rotating tuning shows relatively better performance than
static tuning and any value close to actual motor integral shall be
calculated.

13



4 Ready for Synchronization Operation
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Step 4. Set the external break control function

If BR Control is set from OUT-31~32(Relayl, 2) and OUT-33(Q1
Define), it is possible to use an applicable contact output as
external break control. For external break control function, set the
function from ADV-41(BR RIs Curr)~ADV-47(BR Eng Fr).

Step 5. Set the synchronization operating mode (Applicable
only to slave inverters)

Set APP-01 App Mode to Synchro. Henceforth, you may select a
relevant parameter to synchronization operating from SYN Group.

Step 6. Check the direction of Encoder pulse of the
master/slave inverter

Especially, for position sync operating, the direction of the master
inverter and that of the slave inverter shall be corresponding. Here,
it is assumed that it rotates counterclockwise (CCW) when APO-08
Enc Monitor pulse increases (+) and the motor axis is seen from
the front during the forward (FWD) operating.

a. Set SYN-21 Sync Mode to 0: SPD Citrl for the slave inverter. Forward
(FWD) operating command shall be simultaneously made in low speed of
approximately 5Hz for the master and slave inverter. When monitoring the
pulse of the Slave inverter’s APO-08 Enc Monitor, check if the pulse
increases. If it decreases, exchange MA_A with MA_B and vice versa in
the applicable Slave Synchronization option terminal block wiring.



5 Position Sync Operating

5.

Position Sync Operating

The master’s load axis position and many slaves’ load axis position

are synchronized to operate. The master inverter does not need
any synchronization option card while the slave inverter uses
synchronization option cards to follow the master inverter position.

Since the slave follows the master’s encoder position pulse, the
Position Sync operating needs to be much more sophisticate than
the Speed Sync operating.

In actual, the slave inverter is controlled when the deviation
between the master and the slave position is within about 2 degree

(= Pi/90 rad) during 1800rpm steady-state operating.

1: Reverse

croup o | fanclon T Setng [ st Ty
SYN 01 Sync S/W Ver Read only - -
SYN 02 Sync LED Stat Read only - -
SYN 03 Sync DO Stat Read only - -
SYN 07 Master Speed Read only - rpm
SYN 08 Slave Speed Read only - rpm
SYN 11 Master Pulse H Read only - Hex
SYN 12 Master Pulse L Read only - Hex
SYN 13 Slave Pulse H Read only - Hex
SYN 14 Slave Pulse L Read only - Hex
SYN 15 M/S Pulse Dev Read only - -
SYN 17 Comm Err Cnt Read only - -
SYN 21 Sync Mode 0 : SPD Cirl 0:SPDCt
1: POS Citrl
SYN 22 | M Enc Pulse No 1024 360~4096 -
SYN 23 | S Enc Pulse No 1024 360~4096 -
SYN 25 Slave Dir 0 : Forward 0:Forward -

15



5 Position Sync Operating

o
roup o | Fancion T Sethg [ sl Ty
SYN | 31 SPD Lpf Gain 10 0~30000 ms
SYN | 32 SPD Limit 1800 100~3600 rpm
SYN | 33 POS FF Gain 100.0 0.0~3000.0 %
SYN | 35 POS P Gain 100.0 0.0~3000.0 %
SYN | 36 POS | Gain 0.0 0.0~3000.0 sec
SYN 37 POS D Gain 0 0~10000 ms
SYN 38 POS I Limit 2.0 0.0~100.0 %
SYN | 39 | POS PIDout Scl 100.0 0.0~1000.0 %
SYN 40 | POS PIDout LPF 5 0~10000 ms
SYN | 41 Zg:mpﬁ 0.0 0.0~1000.0 | sec
SYN | 42 PID Limit 20.0 0.0~1000.0 %
SYN | 45 | POS PIType 0:Fixed | . grggg‘;’% wal|
SYN 46 | POS PropPI Min 10.0 0.0~1000.0 %
SYN 49 M Gear Multi 1 1~30000 -
SYN 50 M Gear Div 1 1~30000 -
SYN 51 S Gear Multi 1 1~30000 -
SYN 52 S Gear Div 1 1~30000 -
SYN 58 POS Det Level 100 0~65535 pulses
SYN 59 | POS Det DelayT 1.00 0.00~300.00 sec
SYN 65 Hold Speed 3.00 0.00~maxFreq Hz
SYN 70 Sync Acc Time 0.1 0.0~100.0 sec
SYN 71 | Sync Dec Time 0.1 0.0~100.0 sec
SYN 75 Sync Reset 0:No f :: J{\le% -
65 Sync Disable
IN ~ Px Define - -
72 Sync Hold

16




5 Position Sync Operating

SYN-21 Sync Mode

If 1 POS Citrl is selected, it is operated in the Position Sync
operating. The Position Sync operating is the one in which the
slave follows the master’s encoder position pulse.

The entire block diagram is as following:

17
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5 Position Sync Operating

[
SYN-22 M Enc Pulse No
SYN-23 S Enc Pulse No
Input the master and slave encoder’s ‘Pulses/1 rev’ respectively.
SYN-25 Slave Dir
Set the operating direction of the slave motor.
The final operating direction of the Slave Motor depends on
a. The master’s operating direction
b. The slave’s direction command
c. SYN25 Slave Dir Setting Value
M r lav
opearztt(iang opSe ;t?ng SIS;\(EZ; ; Fiﬁlfjvoe pl\élf(');tci)gg
command command direction
Forward Forward Forward Forward
Forward Forward Reverse Reverse
Forward Reverse Forward Reverse
Forward Reverse Reverse Forward
Reverse Forward Forward Reverse
Reverse Forward Reverse Forward
Reverse Reverse Forward Forward
Reverse Reverse Reverse Reverse

SYN-31 SPD Lpf Gain

The Return Pulse Output of the master inverter will be inputted as
the master pulse of the slave inverter’s synchronization option card.
It is possible to set low-pass filter gain for the speed (rpm) decided
by its master pulse and make it less sensitive to noise. As a
bigger value is given, the effect of removing noise becomes more
significant but, the speed response of the save inverter becomes

lower.

19



5 Position Sync Operating

20

Gear ratio of the master's side =

During the Position Sync operating, the master speed (rpm) that
has been low-pass filtered is the input of SYN-33 POS FF Gain, the
position controller’s feed forward gain.

SYN-32 SPD Limit
It limits to the slave inverter’s output speed(rpm).
SYN-33 POS FF Gain

It is the position controller’s feed forward gain. By forward
compensating the master’s current speed, it can increase the
response of the Position Sync operating.

SYN-35 POS P Gain

SYN-36 POS | Gain

SYN-37 POS D Gain

It is the PID controller’s P/I/D gain for Position Sync.
SYN-38 POS | Limit

It limits the PID controller’s Output for Position Sync as the
following equation. Therefore, any wind-up due to integral
operation can be prevented.

SYN —49 M Gear Multi _ 38.2 y 19.2 )
SYN-50M Gear Div 105 315

SYN-39 POS PIDout Scl

2175 = 22175

10000

It adjusts the position PID controller’s output scale. If 100% is set,
100% of the position PID controller Output while only 10% of the
position PID controller Output will be outputted if 10% is set.

SYN-40 POS PIDout LPF

It is possible to set low pass filter gain to the position PID controller
Output. As a bigger set value is given, the position PID controller
Output will become more stable but, its response will be lower.

Except special cases, set it to an appropriate value(Less than
about 50ms).



5 Position Sync Operating

SYN-41 POS PID sRampT

It is possible to mitigate a transitional phenomenon in starting by
gradually increasing or decreasing the position PID controller’
Output during the SYN-41 POS PID sRampT time when starting
the slave inverter.

SYN-42 PID Limit

It limits the Position Sync PID controller’s Output. It is percentage
against the speed[rpm] set from SYN-32 SPD Limit.

SYN-45 POS PI Type

SYN-46 POS Prop PI Min

= SYN-45 POS PI Type “0 Fixed”: Regardless of the current speed, the PID
controller’s Output for Position Sync is always fixed constantly .

= SYN-45 POS PI Type “1 Proportional”: As speed is lower, the PID
controller’s Output is reduced proportionally. Since the PID controller’s
Output becomes excessively lower in low speed, limit to the minimum value
of the PID controller to SYN-46 POS Prop PI Min .

SYN-49 M Gear Multi
SYN-50 M Gear Div
SYN-51 S Gear Multi
SYN-52 S Gear Div

21



5 Position Sync Operating
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5 Position Sync Operating

Input the gear ratio of the master/slave side respectively.

As seen in the figure, the first stage gear ratio of the master side is
38.2: 10.5, and its second stage of belt ratio is 19.2: 31.5.
Therefore, the gear ratio of the master side can be calculated as

following:

SYN —49M Gear Multi  38.2 19.2 5

§ 22175
SYN -50M Gear Div. 105 315

2175 = ———
10000

Gear ratio of the master's side =

Input 22175 for SYN-49 M Gear Multi and 10000 for SYN-50 M
Gear Div.

In the same way, the gear ratio of the slave side is 29.5: 22.5 as
seen in the figure. Therefore the gear ratio of the slave side can be
calculated as following:

SYN —51SGear Multi ~ 29.5 295
SYN-52SGear Div. 225 225

Gear ratio of theslave's side =

Input 295 for SYN-51 S Gear Multi and 225 for SYN-52 S Gear Div.

23



5 Position Sync Operating
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SYN-03 Sync DO Stat
SYN-58 POS Det Level
SYN-59 POS Det DelayT

If the deviation between the master motor’s load axis and the slave
motor’s load axis pulse remains within SYN-58 POS Det Level for
SYN-59 POS Det DelayT time, Open Collector Digital Output
Contact 2(terminal block OT2-ETG in the figure below) will be
turned ON.

RUN ERR Encoder
Pul
00 e i
RTA[S n g POS Dt Level
RTB|B =
g _ ‘ z” Yo syns
6|® | ~ g X POS Det Level
- -
l -
I Iﬁﬁ | . - T 1—"}1 OTZ-ETG ON

ozz o
P =

o 3
=
» m [y

SYNS9
POS Det DelayT

It is possible to monitor the state of Open Collector Digital Output
Contact 2 from SYN-03 Sync DO Stat as seen inside of a dotted
line of the following figure. _on

Open Collector Digital Output Contact 2 ON : B

| N
Open Collector Digital Output Contact 2 OFF : :-: -

| |
SYN-70 Sync Acc Time R
SYN-71 Sync Dec Time

It is a seperate accelerating/decelerating time dedicated to
synchronization operating. As a bigger time is given, the response
of synchronization operating becomes slower and its performance
is deteriorated. Except special cases, it is better to set a short time.



5 Position Sync Operating

IN-65~72 Px Define: Sync Disable

If any Function Input that has been set to Sync Disable is turned
On, Synchronization operating will be prohibited.

DRV04 Dec Time
(Condition other than

. : ) SYN70 Sync Acc Time
multi-stage acceleration/deceleration )

[

> -

”
-+

Run
Speed

N / DRVO01 Cmd
—— - Frequency
(Velocity order is
keypad and it is not
multi-stage velocity

Condition other
than multi-stage

v_eJocity)
Sync
Disable
OM
——— Master
----- Slave
IN-65~72 Px Define: Sync Hold
SYN-65 Hold Speed
DRV04 Dec Time
(Condition other than +
multi-stage acceleration/decgleration ) SYN70 Sync Acc Time
RUN -« g g
Speed N
~ /
N . SYN65
Hold Speed
Sync
Disable
oM
Master
Slave

LSis 25



5 Position Sync Operating

26

IN-65~72 Px Define: Sync Reset
SYN-75 Sync Reset

It is possible to initialize both of the master’s Return Pulse and the
slave’s Return Pulse to be inputted to the Slave inverter to 0. Turn
on the inverter’s multi-function Input Sync Reset or answer Yes to
SYN-75 Sync Reset condition.

After initializing the master/slave pulse, make sure to turn the multi-
function Input Sync Reset Off and set SYN-75 Sync Reset to No to
perform Position Sync operating.

Position Pulse Save Function

Save the master and slave’s position pulse (32bit) respectively.
Therefore, it is possible to restart Position Sync operating from the
previous position when recovering the power.

SYN-07 Master Speed
SYN-08 Slave Speed

It is possible to monitor the master and slave load axis’s speed
respectively.

SYN-11 Master Pulse H
SYN-12 Master Pulse L

It is possible to monitor the master load axis’s current pulse. SYN-
11 Master Pulse H shows higher 16bit and SYN-12 Master Pulse L
shows lower 16bit.

SYN-13 Slave Pulse H
SYN-14 Slave Pulse L

It is possible to monitor the slave load axis’s current pulse. SYN-13
Slave Pulse H shows higher 16bit and SYN-14 Slave Pulse L
shows lower 16bit.

SYN-15 M/S Pulse Dev

It is possible to monitor the deviation between the master load
axis’s current pulse and the slave load axis’s current pulse.



5 Position Sync Operating

For example, if SYN-15 M/S Pulse Dev is £11 from1024 pulses/rev
Encoder, it means +1 degree (=pi/360 [rad]) of error.

SYN-01 Sync S/W Ver
It refers to synchronization option card S/W version.
SYN-02 Sync LED Stat

It shows the state of Synchronization option card’s RUN LED, ERR
LED.

RUN ERR

Nl

If RUN LED is flickering in 1-second interval and ERR LED is
turned off, it means it is running normally.

Even though RUN LED is flickering in 1-second interval and ERR
LED is flickering in a fast interval (about 400ms), it shows that any
error takes place when exchanging data between the inverter body
and the synchronization option card.

SYN-17 Comm Err Cnt

It counts the number of errors that take place when receiving and
sending data between iS7 inverter body and Synchronization
option card. If any value other than O is displayed, stop operating
and check the inverter body and the synchronization option card for
the connection between them.
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6 Speed Sync Operating

6.

Speed Sync Operating

The master’s load axis and a number of slave load axes are
synchronized and operated under the same speed.

The master inverter does not need any synchronization option card
but the slave inverter uses the synchronization option card to follow
the master inverter’s speed.

Group | No ngggtlfyn Setting Value S;;;igg Unit
SYN 01 Sync S/W Ver Read only - -
SYN 02 Sync LED Stat Read only - -
SYN 03 Sync DO Stat Read only - -
SYN 07 Master Speed Read only - rpm
SYN 08 Slave Speed Read only - rpm
SYN 17 Comm Err Cnt Read only - -
SYN 21 Sync Mode 0 : SPD Ctrl 0:SPDCt

1:POS Citrl
SYN 22 M Enc Pulse No 1024 360~4096 -
SYN 23 S Enc Pulse No 1024 360~4096 -
SYN 25 Slave Dir 0 : Forward 0 : Forward -

1: Reverse
SYN 31 SPD Lpf Gain 10 0~30000 ms
SYN 32 SPD Limit 1800 100~3600 rpm
SYN 49 M Gear Multi 1 1~30000 -
SYN 50 M Gear Div 1 1~30000 -
SYN 51 S Gear Multi 1 1~30000 -
SYN 52 S Gear Div 1 1~30000 -
SYN 53 S SPD Multi 1 1~30000 -
SYN 54 S SPD Div 1 1~30000 -
SYN 56 SPD Det Level 20.0 0.0~1000.0 rpm
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Group | No ANTE e Setting Value Setting Unit
Display Range

SYN 57 | SPD Det DelayT 1.00 0.00~300.00 sec

SYN 65 Hold Speed 3.00 0.00~maxFreq Hz

SYN 70 Sync Acc Time 0.1 0.0~100.0 sec

SYN 71 Sync Dec Time 0.1 0.0~100.0 sec
65 Sync Disable

IN Px Define - -

~72 Sync Hold

SYN-21 Sync Mode

If SPD Citrl is selected, Speed Sync operating will be carried out.
The entire block diagram is as following:
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6 Speed Sync Operating

SYN-22 M Enc Pulse No

SYN-23 S Enc Pulse No

Input the master and slave encoder’s pulses/1 rev respectively.
SYN-25 Slave Dir

Refer to page 18.

SYN-31 SPD Lpf Gain

The master inverter’s Return Pulse Output is inputted as the
master pulse of this slave inverter’s synchronization option card. It
is possible to set low pass filter gain to that master pulse to make it
less sensitive to noise. As a bigger set value is given, the response
of the slave inverter’s speed becomes lower even though the effect
to remove noise is remarkable.

SYN-32 SPD Limit

It can limit the slave inverter’s Output speed(rpm).
SYN-49 M Gear Multi

SYN-50 M Gear Div

SYN-51 S Gear Multi

SYN-52 S Gear Div

Refer to page 20~22.

SYN-53 S Spd Multi

SYN-54 S Spd Div

The slave motor’s speed gain shall be setted.

For example, if SYN-53 S Spd Multi and SYN-54 S Spd Div are 1
respectively regardless of the master/slave gear ratio, Speed Sync
operating can be performed while the master motor’s load axis is
operating in 500rpm and the slave motor’s load axis is also
operating in 500rpm.
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6 Speed Sync Operating

At this time, if SYN-53 S Spd Multi is set to 1000 and SYN-54 S
Spd Div is set to 900, the final speed of the slave motor’s load axis
will be decided as following:

'RUN ERR

Run
A ¥ SYNS6
Speed

\-\ ---------- 'y SPD Det Level

Y

SYNST
SPD Det DelayT

Y

—— Master
~~~° Slave

On

— I—

Open Collector Digital Output Contact 1 ON : - L
! |

— ==

o

Open Collector Digital Output Contact 1 OFF : ; i;i
| |

- |

SYN-70 Sync Acc Time ===
SYN-71 Sync Dec Time
Refer to page 23.
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IN-65~72 Px Define : Sync Disable
Refer to page 24.

IN-65~72 Px Define : Sync Hold
SYN-65 Hold Speed

Refer to page 24.

SYN-07 Master Speed

SYN-08 Slave Speed

It is possible to monitor the master and slave load axis’s speed
respectively.

SYN-01 Sync S/W Ver
SYN-02 Sync LED Stat
Refer to page 26.
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3. =&

3.1 /Xl sJ| 28&

OtAEHS Rot= ARt G2 =d Fot=x2 AXI SIIEHH 2&ELIC
OtAE QHEBlE S S8 JtEJ 2R 8lI2H, =di0lE e SJ1 s4& It
CE MEGHH, OtAH elHE X0 =SotH FLICH

X SII 282 OtAEHS HdHAMH X BASE =020 =50 20 &<
SJ 280 glof 2=t 012 =sUC

AHMZ 1800rpm &H= SAHAl OFAHS =dI0I22 X 2X= & 2%(=Pi/90
rad) LOIA =diolE 2B E I MO ELICH

o
T

>

a8 | U8 Jls EA =FSPN 43 g4 =
SYN | 01 Sync S/W Ver S S = - -
SYN [ 02 Sync LED Stat Il HE - -
SYN | 03 Sync DO Stat Il M2 - -
SYN | 07 Master Speed I ME - rpm
SYN [ 08 Slave Speed Il M2 - rpm
SYN | 11 Master Pulse H gl EE - Hex
SYN | 12 Master Pulse L el HE - Hex
SYN [ 13 Slave Pulse H gl &= - Hex
SYN | 14 Slave Pulse L el HE - Hex
SYN | 15 M/S Pulse Dev Sl ME - -
SYN | 17 Comm Err Cnt el EE - -
0 : SPD Ctrl
SYN | 21 Sync Mode 0 : SPD Ctrl
1 : POS Ctrl
SYN | 22 M Enc Pulse No 1024 360~4096 -
SYN | 23 S Enc Pulse No 1024 360~4096 -
0 : Forward
SYN | 25 Slave Dir 0 : Forward -
1 : Reverse
SYN | 31 SPD Lpf Gain 10 0~30000 ms
SYN | 32 SPD Limit 1800 100~3600 rpm
SYN | 33 POS FF Gain 100.0 0.0~3000.0 %
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SYN | 35 POS P Gain 100.0 0.0~3000.0 %
SYN | 36 POS I Gain 0.0 0.0~3000.0 sec
SYN | 37 POS D Gain 0 0~10000 ms
SYN | 38 POS I Limit 2.0 0.0~100.0 %
SYN | 39 POS PIDout Scl 100.0 0.0~1000.0 %
SYN | 40 POS PIDout LPF 5 0~10000 ms
SYN [ 41 POS PID sRampT 0.0 0.0~1000.0 sec
SYN | 42 PID Limit 20.0 0.0~1000.0 %
0 : Fixed
SYN | 45 POS PI Type 0 : Fixed -
1 : Proportional
SYN | 46 POS PropPI Min 10.0 0.0~1000.0 %
SYN | 49 M Gear Multi 1 1~30000 -
SYN | 50 M Gear Div 1 1~30000 -
SYN [ 51 S Gear Multi 1 1~30000 -
SYN | 52 S Gear Div 1 1~30000 -
SYN | 58 POS Det Level 100 0~65535 pulses
SYN | 59 POS Det DelayT 1.00 0.00~300.00 sec
SYN | 65 Hold Speed 3.00 0.00~maxFreq Hz
SYN | 70 Sync Acc Time 0.1 0.0~100.0 sec
SYN [ 71 Sync Dec Time 0.1 0.0~100.0 sec
0: No
SYN | 75 Sync Reset 0 : No -
1: Yes
65 Sync Disable
IN Px Define - -
~72 Sync Hold
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2 : Sync Disable C}7|5 22 On
SYN15| M/S Pulse Dev 3:Sync Hold Ct7|5 942 On
o= !
oA | i
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SYN35 POS P Gain
SYN36 POS I Gain
SYN37 POS D Gain
X SI12 PID MO 212 P/I/D H LI LIC.
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=S
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SYN45 POS PI Type
SYN46 POS Prop PI Min
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OtAE/=dI0IE =2 JI0HIE 22 =S LI
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g =2 & 2(0te O™ SHXACH OT2-ETG) O ON ELILCH.

"RUN ERR wad
¥ sYNSE
@ = B Ly POS Det Level
BB ; -
-
g - - Y synss
| 'y POS Det Level
® ~—
-
-
l -
EEREEREER DS | -
'_u.E_m_;_g___ - . /
2e .’; z SYNS9

POS Det DelayT

O

-——— gdjo|=

= 249H UXNE &5 838 2 2 &ti= SYNO3 Sync DO Stat GIA Gt 18
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of & LIRS Z0l 2LIHEE £ JUSLICH

On
B —1 —

ez zug CNg =2 = 20N : W)
L

|
Q= 2 CINY 52 M 2 OFF : |

SYN70 Sync Acc Time
SYN71 Sync Dec Time

S| 28 &8 259 Jt2E AlY

801 MM 4501 MotELIth =
OF &LICH

IN65~72 Px Define : Sync Disable

Sync Disable 2 £€&& [Jls &0 On &Y%, SJ| 2&0 A& LICH

DRVO4 Dec Time
(CREH ZHEh0] obd =)

\ SYNTO Sync Ace Time
AN

JHo
i
-

~ / DRVOL Cmd Frequency
e A (£ X|Ho| 7|I=0|3,
CHER& O] OFEl Z74)

Sync
Disable T

ON

Of - Ef

S

17
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IN65~72 Px Define : Sync Hold
SYNG65 Hold Speed

DRVO4 Dec Time
(CFEH 7L 0| Ofl =)

/ SYMTD Sync Acc Time

+% » o

JeHo

Hra

______ \ Jm—
N /

hY / i :
b - SYMES Hold Speed

Y

Sync
Hold
oM

Y

oOfAE|

-——- g2lojg

IN65~72 Px Define : Sync Reset

SYN75 Sync Reset

=dl0lE QIHEO 285 = DtAHS 2lE BAS =dl0lE9 el EASE B5 0
oz xJ|stg £+ USLICH 2HES CHols 22 Sync Reset 0 On T/ HLE &
=, SYN75 Sync Reset &= Yes £ otH &LICH
OtAE/=dI0lE EAE TDIstet Sl BHEA CHIs &4 Sync Reset = Off
oflOF ©t12, SYN75 Sync Reset € No = &XFoH0I2, X =

Ct.

Om
o
§
.

AXl BA HNE Jls
OFAESQE =dI0lES /AX EA(32HIE) € 22 MEE = USLICH OtN &3

SHAIO Ol XA 2K S 2= WHE = UsLICH
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SYNO7 Master Speed
SYNOS8 Slave Speed

DIAE S =dI0lE Rf6t=52 =&

1]

22 2LIHE

o
1

SYN11 Master Pulse H
SYN12 Master Pulse L

OtAH Sot=2 8o EASE ZBLIHEE = USLICH SYN11 Master Pulse H
= &9 16HIEE 201, SYN12 Master Pulse L = ot%l 16HIEE EHSLI

[m)

SYN13 Slave Pulse H
SYN14 Slave Pulse L
241012 Falx2 sl HEAE 2LIHEE £ JUSLICH SYN13 Slave Pulse H

= &% 16HIEE 201, SYN14 Slave Pulse L ol?l 16HIEE E0&LILC

SYN15 M/S Pulse Dev

OtAE 2ot Se0l2 Rot=2 8 ZEA X012 SLIHEE = USLICL
€ =0 1024 pulses/rev AIDHOA SYN1S5 M/S Pulse Dev Jb +11
+15(=pi/360 [rad]) 2 2XE SELICH

SYNO1 Sync S/W Ver
S 248 3t S/W HEYLIC.

SYNO2 Sync LED Stat
SJ| 248 Jt=2 RUN LED, ERR LED 2| &EIE 2 SLIC

RUN ERR

[

RUN LED Jt 1= F=J|2 HZ& 0 A1, ERRLED Jt HM ULH, & sHSE
= LIEFELICH
RUN LED Jt

Z FJI2 BEL D UKXICH ERR LED It WHE FI1(2400ms) 2
SJl S48 Jt=2 U0l wg oIt ZlotAS

ﬂo"
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SYN17 Comm Err Cnt
iS7 CIHAH 22X S =8 It 2+2 HI0IeH &4 HHE II2EFLICH 0 0]
Otel g0l CIAZdI0IEH, 882 =Xotl, 9HE 2xMet sI1 S48 =AY

HZ oEHE =QlgLICh

3.2 £ )| 24

DIAEISl 2ot K& 0 £0I8 2ot52 £t &Y

LI

DIAE! QIHEE SJ| 848 3150t 2R AN, 02 AWEHY S| 846 3t
O

CE MEGHH, OtAH eIHE £X0 =SotH ELICH

ro

=22 SIIEH0

& | 8s Jls EA SFX £3 #HHA &2
SYN [ 01 Sync S/W Ver Sl ME - -
SYN | 02 Sync LED Stat o M8 - -
SYN | 03 Sync DO Stat Sl ME - -
SYN | 07 Master Speed Il M2 - rpm
SYN | 08 Slave Speed oI HE - rpm
SYN | 17 Comm Err Cnt Il M2 - -
0 : SPD Ctrl
SYN [ 21 Sync Mode 0 : SPD Ctrl
1 : POS Ctrl
SYN | 22 M Enc Pulse No 1024 360~4096 -
SYN [ 23 S Enc Pulse No 1024 360~4096 -
0 : Forward
SYN [ 25 Slave Dir 0 : Forward -
1 : Reverse
SYN | 31 SPD Lpf Gain 10 0~30000 ms
SYN | 32 SPD Limit 1800 100~3600 rpm
SYN | 49 M Gear Multi 1 1~30000 -
SYN | 50 M Gear Div 1 1~30000 -
SYN | 51 S Gear Multi 1 1~30000 -
SYN | 52 S Gear Div 1 1~30000 -
SYN [ 53 S SPD Multi 1 1~30000 -

LSis
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a& ‘ HS Jls EA =FSPN 43 gHA =
SYN 54 S SPD Div 1 1~30000 -
SYN | 56 SPD Det Level 20.0 0.0~1000.0 rpm
SYN | 57 SPD Det DelayT 1.00 0.00~300.00 sec
SYN | 65 Hold Speed 3.00 0.00~maxFreq Hz
SYN [ 70 Sync Acc Time 0.1 0.0~100.0 sec
SYN | 71 Sync Dec Time 0.1 0.0~100.0 sec
65 Sync Disable -
IN Px Define -
~72 Sync Hold
SYN21 Sync Mode
SPD Ctrl & A8olH =5 S)| 2822 2 UL, 8K =8&= US40 &5

LICt.

SYN25 Slave Dir
Forward

1 Y
b ]
Eo 1 eto
SYN22| M Enc Pulse N
(sthez] H:f)}” se o (SYNST] S Gear Wulti | (ss3] s sPD Wulti )
EEE FEER C ssa )
SYN31| SPD Lpf Gai L
[sre ] L= (ss2] S Gear Div_) (smsa] _ssooiv ) ST
( EEE: )] \ EEE: )] g3
OrAH . " .
qt;[j OlAE 25 AA SYN49 M Gear Multi % SYN52S Gear Div N SYN53S SPD Multi |~
=X o2 - | SYNSOMGearDiv ~ SYN51SGear Multi © SYN54S SPD Div A o i ol
~ QlE ol
>yt g7 [of—»3=x
> (&go|s)
o3
SYN49 M Gear Multi
SYNSOM Gear Div
EEES
BEEE
SYN50 M Gear Div
EEES 1:91% &7] 2d
2 : Sync Disable Ct7|5 €2 On
3:Sync Hold C}7|s & On
2o *
Hny seoje &= SYN51SGear Multi | -
A o ’ A4 SYN52SGear Div | |
S5 7 298 [ 57| 84 [JX|Y 52 1 (OTL-ETG) On

SYN23| § Enc Pulse No SYN51| S Gear Multi
SYNG6] SPD Det Level

SYN57 | SPD Det DelayT

_ [SYNo8| Slave Speed
o R

21
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SYN22 M Enc Pulse No
SYN23 S Enc Pulse No

OtAH 2 =408 ADHS pulses/1 rev € 242 LS & LILC

SYN25 Slave Dir
11 HOIXIE &1 Sl AIR.

SYN31 SPD Lpf Gain

OtAE CIHES 2l EA £0| sd0IE 2HES s S

A2 YEELUCL O OtAH BAM NE S0 2H AHesS £F0tH, =020
ZotH 2¢tE = UsLU. 84S s+ 012 MAH s FOHULXE,

s
= =
dlolE CIHHS =& SE4

0
o [Hne

SYN32 SPD Limit

=dlolE 2IHEHS &4 S5 (rpm)E Hete = ASLICH

SYN49 M Gear Multi
SYN50 M Gear Div

SYN51 S Gear Multi
SYN52 S Gear Div

14~15 HIOIXIE &LoIAAIR.

SYNS53 S Spd Multi

SYN54 S Spd Div

sdlolE ds019 £59 Hels 848 = AsUh

HE S0, OtAEH/=dI0IEY J10idl2t £26HH SYN53 S Spd Multi 2t SYN54
S Spd Div Jt 22t 1012+, OtAH 83012 £6t=0] 500rpm 018, =dl0l1E
HSI|e 265X 500rpm 22 £& S| SHE LI

Ol M SYN53 S Spd Multi Jt 1000, SYN54 S Spd Div Jt 900 22 &#&5tH,

sal0l2 MEIl0 2550 HE 5= ST 20l 2FEUCH
SH0lE R EHE &G
SOAHEE)| 25 E o E x VNS SpAMUlt_ o %—SSSGrpm

SYN54S Spd Div
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SYNO3 Sync DO Stat

SYN56 SPD Det Level

SYN57 SPD Det DelayT

OtAE &8SJ129 Rot=1 =diolE 83019 fot= £&°2 X SYN56 SPD
Det Level W0l SYN57 SPD Det DelayT Al2t S92 HHR2H, 2E 2 H X
g =3 ¥&F1(0teh O™ X OT1-ETG) 01 ON ELICH.

'RUN ERR b4 S e Y. SYNS6

\74 SPD Det Level
s ‘
SYNSY
SPD Det DelayT ObAH
-——=— &30/
On
=
. _ | |
F 24H UXNE &2 &8 10N : |i|:|i|:
==
Off

| |
o= Zag XY &2 B 1 OFF : B:B:
| |
= |

SYN70 Sync Acc Time
SYN71 Sync Dec Time
16 HIOIXNIE ZIoIAAIR.

IN65~72 Px Define : Sync Disable
16 HIOIXIE FLUGHMAIR.

IN65~72 Px Define : Sync Hold
SYNG65 Hold Speed
17 HIOIXIE &EFUoIYAIR.
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MS= AtEotI] &0l
i X8| Synchro SHECSE ALBGHY FAAM 2AELICH
OLE AO] FOAHE
o OIFAO FOAES ADLL YIS AHO OISO MBS oHE oD
SHI2H ALZ3IDI 9IBH 20/22 BISAl NHFAAIR,
o A2 'ZDY FoY S INZ PN USH ‘FD'QY Eo
o o/0l= CHSI Z&LICH
/N 23D NAAES SEE O A2E AL A0l RNE Obs
S0l U= L
/N F Y RAASE AR [ B0 AL MBS0 ST s
S0l U= B2
o NED ASHTAO BEAE DI Q0 OGS 2L
/N = SIB0l 2ME 220t YOO Folstets JISYLICH
/B = 2T JbsH0l Y222 Fostets IS UL,
® NSEYNE 91 o = AISTHE A0l AR2E 2 & A= FA0
B AR,
® SV-iS7 Al2l= QIHESl IS8 SE0tD HEGHH AFE5HDI 91504 Ol
ME HSHNE E 20 BHAIR.
A F
e SH2CO CMOS ARES HI0 FASYAIL.
M0l <8 DIl Helol FLICH
o S U5H SO WY FA2 AIHE MRS LR NEHA St
Se=g 2 0o A0l ELIC
o OIHIEl 29t SHES HUEDL FHS AXGH LU SHANL.
sSaEz L NFo |20l LI
o MHIEIE &FE N NI2H0IE Unit S SQISHAIDI HHZLICH
salzerol 2010l U
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SYNO7 Master Speed
SYNOS8 Slave Speed

OFAEQ SdI0lE Fols2 52 22 ZLHEE = ASLICH
SYNO1 Sync S/W Ver

SYNO2 Sync LED Stat
18 HIOIXIE &SI AIR.
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B 2At (Drive AFEE) @ #7|= QA ST AofAZ 127(57S)

m 7Y E9
M2y TEL: (02)2034-4611~18  FAX : (02)2034-4622
2ol TEL: (051)310—-6855~60 FAX : (051)310-6851
e TEL: (053)603-7741~7  FAX : (053)603-7788
MESEY (ZF)  TEL: (062)510-1885~91 FAX : (062)526-3262
MEG (™)  TEL: (042)820-4240~42  FAX : (042)820-4298
MBI (MF)  TEL: (063)271-4012 FAX : (063)271-2613

mJ|E29
DHAEME TEL: (¥20K)1544-2080  FAX : (041)550—-8600
SHAM (4Y)  TEL: (031)479-4785~6  FAX:(031)479-4784
L= QEmO|M(4™)  TEL: (042)636-8015 FAX : (042)636-8016
MO AE|] (A TEL: (051)311-0337 FAX : (051)311-0338
AMZENG (BAH)  TEL: (051)319-1051 FAX : (051)319-1052
ofo[ACIAJABN(RA)  TEL: (051)317-1237 FAX : (051)317—1238

B WA A
LS Ha-2 TEL: (043)268—2631~2  FAX : (043)268-4384
N nsx TEL: (031)689-7101 FAX : (031)689-7113
HA M TEL: (051)310—6860 FAX : (051)310-6851
Tt B L& TEL: (053)603—7744 FAX : (053)603-7788

@ M2 AHIA T, S8 T

THAMEHE  H2olclMd  1544—2080
mA/SEQ
M DX UE TEL: (031)689-7112 FAX : (031)689-7113
FHO DM K| TEL: (041)550-8308~9  FAX : (041)554-3949

(031) (031)
(041) (041)
TEL: (051)310-6922~3  FAX : (051)310-6851
(053) (053)
(062) (062)

2A AR HE
i 2K e TEL: (053)603-7751~4  FAX : (053)603-7788
L DHR|YE TEL: (062)510-1883,92  FAX : (062)526-3262
 MHA X HH
o ALK (Mg) TEL: (02)462-3053 FAX : (02)462-3054
TPIAIAE (M) TEL: (02)895-4803~4 FAX : (02)6264-3545
QEMH (BFH) TEL: (031)877-8273 FAX : (031)878-8279
NEAMRS  (QIF) TEL: (032)588-3750 FAX: (032)588-3751
AFIAJAE (QFAY TEL: (031)508-9606 FAX : (031)508—-9608
oj2AXESH (FOH) TEL: (041)579-8308 FAX : (041)579-8309
EfHAIAE (C§F) TEL: (042)670-7363 FAX : (042)670-7364
MEIAE (244 TEL: (052)227-0335 FAX : (052)227-0337
CHEA|AE (TH) TEL: (053)564-4370 FAX : (053)564-4371
HMAIAH (ZF) TEL: (062)526-4151 FAX : (062)526-4152
T2|OFALK (AL TEL: (063)835-2411~5  FAX : (063)831—1411
SUAE (RHY) TEL: (055)265-0371 FAX : (055)265-0373
CloAMA (HF) TEL: (043)237-4816 FAX : (043)237-4817
X|0|E|A| AR (72O]) TEL: (054)465-2304 FAX : (054)465-2315
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