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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.
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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.
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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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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
Output

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

Available slaves to
be connected
(Notel)

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

14

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 [ seting 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

16

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 Zggmpp:'? 0.0 0.0~1000.0 sec
SYN | 42 PID Limit 20.0 0.0~1000.0 %
SYN 45 POS PI Type 0 : Fixed 0: FixeFi -
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
65 Sync Disable
IN ~ Px Define - -
72 Sync Hold




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

24

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.

27



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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6 Speed Sync Operating

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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. 24
3.1 /X I 2&
OtAES R56t= fIX Ch=2 =018 fot=2 AXIJt S0 2HELICH
OtAE QHHE S21 S8 tEJ 22 |lel, sdIolE AHHE SJ1 S8 It
EE AMEGHH, OtAH IHH X0 =St ELICH
fIX SI 22 OtAHS AN AKX BAE =d0IEJ =30 M0 s
SJ| 240 dio H2T0F < =sLIch
2NZ 1800rpm E= 2dAl OtAHS =d0IE2 /AX A= f 2=(=Pi/90
rad) LHOIA =dl0lE 2HE I MO ELICH

J

nx
0x
i
£

a8 | us Jls EA P

SYN | 01 Sync S/W Ver 9| Mg - -
SYN | 02 Sync LED Stat S RESE= - -
SYN | 03 Sync DO Stat | HE - -
SYN | 07 Master Speed ol HE - rpm
SYN | 08 Slave Speed SRS - rpm
SYN | 11 Master Pulse H SRS = - Hex
SYN | 12 Master Pulse L el - Hex
SYN | 13 Slave Pulse H SR RRSE= - Hex
SYN | 14 Slave Pulse L SIS = - Hex
SYN 15 M/S Pulse Dev Il &= - -
SYN | 17 Comm Err Cnt SIS = - -
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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&3 X
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
65 Sync Disable
IN Px Define - -
~72 Sync Hold
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SYN35 POS P Gain
SYN36 POS I Gain

SYN37 POS D Gain
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oIeiLICt.
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gt == ELICH
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SYN45 POS PI Type

SYN46 POS Prop PI Min
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2 Hld&Eez FFHELCL H=0A PID M2

D 250 E=S+5 PID MOJIS =
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SYN49 M Gear Multi 0= 22175, SYN50 M Gear Div 0= 10000 S 2=

SYs gHo=z UM =d0IE =9 Jl0dl= 29.5 1 22.5 UL Metd &
dlol2 =2 JI0ible s 201 AdELICH

SYN 51SGear Multi 295 @
SYN 52 S Gear Div 225 225

SYN51 S Gear Multi 0Ol 295, SYN52 S Gear Div Ol= 225 £ 2= ¢&LIL

=d 02 =001l =

SYNO3 Sync DO Stat

SYN58 POS Det Level

SYN59 POS Det DelayT

OtAEH &SD19 =RotEl =d0l8 dSI19 2ot BA9 X SYN58 POS
Det Level LH0l SYN59 POS Det DelayT Al2t S0 D-IQEE', QE 2ad UX
8 == & 2(0tei O X0 OT2-ETG) Ol ON

"RUNERR f3

RTB -
(] I cal Y. svnss
8 | ~ ¥ POS Det Level

SYNS9
POS Det DelayT

Op2Ff

-——— 3ol

2= 2H UXNE £ 88 2 2 ¢dtH= SYNO3 Sync DO Stat OlA G 18
o 38 W22 20 2UHEE = AsLICH
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On

o= ZUH XY £2 HF 20N : EHEB
i
o
| |

Q= Zaf (XY £ & 2 OFF : EBEB
L |

SYN70 Sync Acc Time
SYN71 Sync Dec Time

S 28 d8 &2 JtdE AIZELIL AlZES 3K g5, )| 282 SE
g0l =HAMA 4501 MotgLIth, S8 JRE Motl, H=2 Ald2z 2F

OF &LICH

IN65~72 Px Define : Sync Disable

Sync Disable 2 &&= [tJls 20l On &H, I 2&0 =XIELICH

DRVO4 Dec Time
(CHEF PHE 0] obd =2

\ [ SYNTO Sync Ace Time
< > aEa

L —
Eg =4
N
N /
~ / DRVOL Cmd Frequency
- T &E X Yol FliEolm,
CHERR O] OHL 2 2H)
Sync
Disable T
OMN

A

OpF

—

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

DRVO4 Dec Time
(CHEH ZhEh0] ol =)

[ SYRNTO Sync Acc Time

=

k.

/!

Jf Ho

Hrs

N /
~ / , i
S . SN S— SYMNGES Hold Speed

\)

Sync
Hold
oM

Y

opAE

-——- g0

IN65~72 Px Define : Sync Reset
SYN75 Sync Reset

=diolE QHEN 25 = 0tAHS cle EA%t sd0IE9 2EH BASE 25
oz XIIgg £ UASLUICH 2BES Jls €3 Sync Reset 0 On &L &£
=, SYN75 Sync Reset =22 Yes £ otH &LIC.

OtAE/SH0I1E BAE X588 F0l= BtEAl OH)ls 23 Sync Reset £ Off
o OF ot11, SYN75 Sync Reset £ No & &EZFoH0I2, /Xl &I 2H0| s LU

Ct.

o

AX BA HE JIs
OtAES =d0IE2 ?IX BA(32HIE) € 22 MEE == JUSLICH Oetd 8

SHAI0 OIE AXINAM AKX S 2HE HIHE = ASLICH

LSis
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SYNO7 Master Speed
SYNOS8 Slave Speed

OtAER £dI0lE R6t=2 &5

i
J;
N
0]
c
m
0n
!
4
0
oy
C
o

SYN11 Master Pulse H
SYN12 Master Pulse L
OtAE Sot=2 e 2AE8 2LHEE = ASLICH SYN11 Master Pulse H
= &9 16HIEE 201, SYN12 Master Pulse L = &t% 16HIEE 2WSELU

ol

SYN13 Slave Pulse H
SYN14 Slave Pulse L
sclolE Rot=E2 M2 BAE ZUEHEE = JASLICH SYN13 Slave Pulse H
= &9 16HIEE 20+, SYN14 Slave Pulse L = ot%l 16HIEE 20 SLICH

SYN15 M/S Pulse Dev

OtAE Sot=1 £d0I8 £ot=59 Sl ZEA X018 ZUIEEE £~ ASLICH
GE =0 1024 pulses/rev A 2HUH M SYN15 M/S Pulse Dev Jt +11 0Ol2t™
+1%(=pi/360 [rad]) & 2XE SELICH

SYNO1 Sync S/W Ver
S s8 9t S/W HE L LICH.

SYNO2 Sync LED Stat
=J|I &8 JtE2 RUN LED, ERR LED 2 &EHE EWSLILH

RUN ERR

"

RUN LED Jt 1= J|2 &E
= UEHELICH

RUN LED J} 1= =J|2 #Z& 1D /UK EH ERR LED It #tE +=I1(2400ms) 2
BEE0 AW, CIHE =M S S48 t=S OOIE WE 0t LMHAS
S UEELICH

tn

|10 UL, ERRLED Jt HM UALH, & SHSY

I

rHJII

19
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SYN17 Comm Err Cnt
iS7 CIHE =2X2 S =& It 212 HI0IH &4 HHE II2EELICH. 0 0f
Ote!l g0l CIAZSdoIE™, 282 SAotl, 2HEH 2Met I 848 =29

HZ &EE =Lt

o= 5o U2 =d012 Rot5e 520t €8 552 SIIH

OlAH CIHEE sJ1 S48 JtEJ 2R U2H, =di0lE AR I S48 It
eIt

SYN 01 Sync S/W Ver 0 HE - -
SYN | 02 Sync LED Stat I ME - -
SYN | 03 Sync DO Stat SIS - -
SYN | 07 Master Speed I HE - rpm
SYN | 08 Slave Speed el ME - rpm
SYN | 17 Comm Err Cnt SIS - -
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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s EA

nx
02
pal

=2c o T
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 € HE5H &5 )| 2Lz UL Al E8&= U3l 28
LIC}.
SYN25 Slave Dir
Forward
1
Ll
EEES
[sis1] S Gear Multi ) (SNs3] s SPD Multi ) SINT0)) Sync Acc Time
( sza ] e e FEES
(SNs2] S Gear Div J] (Ss4] S SPD Div { SYN71| Sync Dec Time
= C ez EEED
gﬁa OaE| S AL SYN49M Gear Multi _ SYN525 Gear Div__ SYN53S SPD Multi
=X oz I - SYNSOM Gear Div . SYN5LS Gear Multi © SYN54S SPDDiv o oluE
.
[CEMEY]
Sez] s Lt )
:
SYN 49 M Gear Multi 2
SYN50 M Gear Div
sit:] IICACTIT
== 1:90% £7| 2%
2 : Sync Disable Ct7|5 208 On
3:Sync Hold Ct7|5 €& On
%?ﬂqolqg . £20|8 £ SYN51S Gear Multi - *
A o2 A SYN52SGearDiv | T
=07 45 £7| %42 | —» 57| 4 CIXIE 523 1 (OT1-ETG) On
S Gear Multi
EEED SWES] 570 oot Tovr )

SYN52| S Gear Div

EEES

SPD Det DelayT

SYNO8| Slave Speed
o EREE ]

LSiIs 21
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SYN22 M Enc Pulse No
SYN23 S Enc Pulse No

OtAEH 2 =20l A2H2 pulses/l rev € 202f 8L

SYN25 Slave Dir
11 HIOIXIE &1 SIYAIR.

SYN31 SPD Lpf Gain

OtAE CIHEIS clE EA &0 =dl0l2 QHE S S| S48 JtEQ OtAH E
A2 YSFHUOL O OtAH Z2A0 MY So 2E HAE €300, <0120 =
2ot S = UASLICH EEEUE JIE2+S 02 HH sh=s #HAMUXE, =
diole eI £ 242 MotE LIt

SYN32 SPD Limit

=di0lE 2HE 2 &8 HS(rpm)E HEE = ASLICH

SYN49 M Gear Multi

SYN50 M Gear Div

SYN51 S Gear Multi

SYN52 S Gear Div

14~15 HIOIXIE EHoHYAIR.

SYN53 S Spd Multi

SYN54 S Spd Div

salolE 83019 £&2 s €3 + USLICH

HE =0, OtAE/=cl0IES J10iHI2 f206tH SYN53 S Spd Multi 1F SYN54

S Spd Div Jb 2t2t 10128, DIAEl MED

dsJ18 Rot=E 500rpm 22 =& SJ| 2AELILH

Ol I SYN53 S Spd Multi Jt 1000, SYN54 S Spd Div Jt 900 22 &&otH,

=dl0I2 83712 Fotx2 23S = Usw €01 ZEELICH

SEESERE &S
COIAERED| 25 E S E x SINSSSSpdMulti _ ) %—SSSGrpm

SYN54S Spd Div

ol £3t=0| 500rpm 0|H, &40
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SYNO3 Sync DO Stat

SYN56 SPD Det Level

SYN57 SPD Det DelayT

OlAH &E3J19 260 £diol2 #3019
Det Level L0l SYN57 SPD Det DelayT Al2!
g8 == Z&81(0te 2" &AM OT1-ETG) O O

'RUN ERR 2T
| 0 e
RT A |
RT B |
;)
®
G|®

£5

= =52 Xt

SYN56 SPD

ot HR=Ed, & S4d LXK

LIC}.

¥.  SYNSG

ey Iy SPD Det Level

— |
Q= zaug [Xg =2 A 1 ON: -l[

— |
o= Zauf (|Xe =2 HF 1 OFF :[
L-

SYN70 Sync Acc Time
SYN71 Sync Dec Time
16 HIOIXNE &HUIoINMAIR.

IN65~72 Px Define : Sync Disable
16 HIOIXIE NG AIR.

IN65~72 Px Define : Sync Hold
SYNG65 Hold Speed
17 HIOIXIE &GN AIR.

SYNS7
SPD Det DelayT

DhAE

-——— &2ol=

23
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SYNO7 Master Speed
SYNOS8 Slave Speed
OtAE2E 220l F5t=52

J
H
iy
3
i
o
[
b
o
o
4
30
>
[
o

SYNO1 Sync S/W Ver
SYNO2 Sync LED Stat
18 HIOIXIE & UJNAIR.
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2o TEL: (051)310-6855~60 FAX : (051)310-685 1
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MNEAY (F)  TEL: (042)820-4240~42  FAX : (042)820-4298
NEIY (HF) TEL: (063)271-401 2 FAX : (063)271-2613

mJ|EE29
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B USMNY A
LSAM o142 TEL: (043)268-263 1~2 FAX : (043)268-438 4
Ne ns%d TEL: (031)689-710 1 FAX: 031)6897711 3
B nsE TEL: (051)310-686 0 FAX : (051)310-685 1
[{E=RmE=2] TEL: (053)603-774 4 FAX : (053)603-778 8
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)

)
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)
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