The right choice for the ultimate yield!

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

OC-Encoder
Option Card

LSLV-S300 Series User’s Manual
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A Safety Insturctions

Read this manual carefully before using this
card.

Hand this user manual to the end user and
troubleshooting manager.

Keep this manual within easy reach for quick
reference.
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Before using the product
Thank you for using the pulse open collector encoder option card.



Safety Information

Safety Information

Read and follow all safety instructions in this manual precisely to avoid unsafe
operating conditions, property damage, personal injury, or even death.

Safety symbols in this manual

A Danger

Indicates an imminently hazardous situation that, if not avoided, will result in severe
injury or even death.

/\ Warning

Indicates a potentially hazardous situation that, if not avoided, could result in injury or
even death.

O caution

Indicates a potentially hazardous situation that, if not avoided, could result in minor
injury or property damage.

Safety Information

O caution

* Be careful when handling the CMOS components of the option board. Static charge
may cause malfunctioning of the product.

» Turn off the inverter before connecting communication cables. Failure to do so can
cause communication errors or damage.

» Ensure that the inverter and the option board connector are correctly aligned and
connected. Misalignment or improper connection can cause communication errors or
damage.

* Make sure to verify the parameter unit when setting parameters. Incorrect settings
can cause communication errors.
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Overview

1 Overview

The pulse open collector encoder card is an option available for the S300 series only.
The position/speed of the rotor can be measured through the position/speed sensor,
enabling vector control of the motor.
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Package Content

2 Package Content

* Pulse open collector encoder card: 1 ea.
» Grounding plate (earth bar): 1 ea.

» Screws for fastening: 4 ea. (M4)

* User manual: 1 ea
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Names of Parts

3 Names of Parts
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Terminal block

Screw hole

Switch Composition

Switch labels Description
S1 Output power switch for 15 V/24 V settings (top: 15V, bottom: 24V)
O Caution

Do not change switch settings during inverter operation. It may cause a trip and have

an impact on the system. Make sure to select the right switch setting for the encoder
type before operating the inverter.
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Installing the Inverter

4 Installing the Inverter

4.1 Option Card Installation

Install the product on the board inside the inverter in the following order:

Note

Depending on the product family, the number of bolts on the front cover and the position
and shape of the board may vary.
Refer to 1.2 Names of Parts in the S300 Inverter User Manual for more details.

1 Cut off the power supply of the inverter.

2 Unscrew the fixing bolts on the front cover and disassemble it.

» Disassemble by unscrewing the fixing bolts of the front terminal cover on 400 V
products with a capacity of 185-220 kW.
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Installing the Inverter

3 Press both ends of the Smart Operator mounting bracket inward and lift upward.
* Remove the RJ45 connector if Smart Operator is installed.

4 Assemble the grounding plate in the grounding plate bracket in the center of the
inverter and fasten the two screws (M4) at the proper torque to fix it.

Torque: 18.0 kgf-cm
Q@

Torque: 8.5 kgf-cm —j#
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Installing the Inverter

5 Fasten the two screws (M4) at the proper torque to fix the pulse open collector
encoder on the inverter.

Torque: 13.0 kgf-cm ——@ @ -

QRRRRNRNRRRRRRNNNT,

6 Reassemble the inverter in the reverse order of the disassembly.
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Installing the Inverter

4.2

Terminal Block Wiring

4.21 Terminal Block Composition
PA GA GE
RA RB RZ 5@l A B VA
Category feimina Name Description
Labels
PA Encoder power It is the power of +15 V/+24 V encoder
pulse open collector.
Output GA Ground This is a grounding terminal for encoder
Power power.
GE Shield Th_is is_ a tefminal that connects_ the _
shielding wire of the encoder signal line.
A Encoder A-phase | This is a terminal that connects the A
signal phase output signal lines of the encoder.
Input B Encoder B-phase | This is a terminal that connects the B
Pulse signal phase output signal lines of the encoder.
7 Encoder Z-phase | This is a terminal that connects the Z
signal phase output signal lines of the encoder.
RA Encoder A-phase | Itis an A phase return signal terminal of
return signal the encoder.
RB Encoder B-phase | Itis a B phase return signal terminal of the
Output return signal encoder.
Pulse RZ Encoder Z-phase | Itis a Z phase return signal terminal of the
return signal encoder.
5G| Ground This isan encoder return signal grounding
terminal.
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Installing the Inverter

4.2.2 Example of Terminal Block Wiring

Refer to the following example and connect the RA, RB and RZ outputs of the pulse
open collector encoder to the peripheral control devices.

4.2.21 When Using Pull Up/Down Resistance Connection

It is an example of connecting RA, RB, and RZ outputs to the pull up/down resistance.

VCC

Q Q Q
() (%) v
c c c
LT ] B
I llector R
Pulse 2‘:&2;& Peripheral Control Device
RA Q A phase input
RB >< B phase input
RZ >< Z phase input
5GlI \IJ Ground
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Installing the Inverter

4.2.2.2 When Using the PLC Connection

It is an example of inputting the RA, RB, and RZ outputs in the high-speed counter of
the LS Electric PLC.

Note

The pulse open collector encoder output is the open collector output. Consider the input
circuit for wiring when connecting the inverter and PLC.

VCC
Peripheral
Pulse open collector Control Device
Encoder (e.g. PLC high-speed
counter)
RA:: A phase input
L RB
{ RZ
() Z phase i

5aGlI

Ground

Note

* When the axis connection (coupling angle, center of two shafts, etc.) is unstable,
torque pulsation (ripple) occurs, causing vibrations in accordance with the motor
rotation when operating at a constant speed.

* If you use a line drive type encoder, you can use it within 50 meters in the following
conditions: However, available distance may change according to encoder, encoder
line, or installation environment.

Encoder Cable
ROTARY ENCODER UL 2464 AWG 20x6C

* Check the wiring distance (m) of the encoder manufacturer if you use an open
collector type of encoder. Using wiring distance out of specifications provided by the
encoder manufacturer may cause a damage to the encoder.
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Installing the Inverter

O Caution

* Make sure to use shield type twisted pair cables.

* Make sure to install the encoder so that it rotates at the same speed as the motor
shaft.
e.g. the half-loaded side shaft of the motor and the opposite side shaft of the motor of
the traction machine

* When there is a slip between motor shaft and encoder shaft, the motor may not work
or vibrate severely.

* Try not to install the encoder signal lines with the power line of the inverter. Noise
from the encoder output signals may impact the power line.
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Table of Encoder Group (ENC) Functions

5 Table of Encoder Group (ENC)
Functions

The following table shows all functions of the encoder group (ENC) that can be set in
the inverter: For more details on each parameter code, refer to 3.3 Encoder Settings
in the S300 Inverter User Manual.

Communication

Code LCD Display Setting Range {;‘;:La; Unit Property ’ Address
16-Bit 32-Bit
00 Jump Code 1~99 33 - O 2d00h | ad00Oh
02 Enc Monitor[Hz] |-600.00~600.00 | 0.00 | Hz X 2d02h | ad04h
03 | Enc Monitor[rpm] 2 | -60000~60000 0 rem X 2d03h | ad06h
0 (A+B)
11 Enc Output Phase | 1 -(A+B) 0 - A 2d0bh | ad16h
2 (A)
12 Resolution/Pulse 10~4096 1024 - A 2d0ch | ad18h
13 Enc LPF Gain 0~10000 3 ms O 2d0dh | ad1ah
15 | Encoder Tuning En 0 No 0 - A 2d0fh | ad1eh
1 Yes
18 | Enc Pulse Chk Time 500~5000 1000 | ms O 2d12h | ad24h

' O: Writable during operation, A: Writable when stopped, X: Not writable
2 The ENC-02 code is activated when the DRV-32 (Hz/rpm Select) value is 1 (rpm
Display).
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Technical Specifications

6 Technical Specifications

6.1  Output Standard

Terminal Voltage Maximum

Remark

Labels Range (V) Current (A)
13~17 0.1 Select the switch (S1) as
15 V output power
Output Power PA Select th tch (1)
elect the switc as
22~26 0.07 24 V output power
RA 26 V or less 0.01 -
Output Pulse RB 26 V or less 0.01 -
RZ 26 V or less 0.01 -

6.2 Operating Environment

Items Standard

Operating TS
Temperature -10~40C
Ambpnt Relative humidity less than 90% RH (to avoid condensation forming)
humidity
Storage REY
temperature -20~65C
Environmental| Prevent contact with corrosive gases, inflammable gases, oil stains, dust,
Factors and other pollutants (Pollution Degree 2 Environment ')

' Pollution level that involves non-conductive pollution, but is expected to occasionally
cause temporary conductivity due to condensation.
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Product Warranty

Product Warranty

Warranty Period

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

Warranty Coverage

1. The initial fault diagnosis should be conducted by the customer as a general principle.
However, upon request, we or our service network can carry out this task for a fee.
If the fault is found to be our responsibility, the service will be free of charge.

2. The warranty applies only when our products are used under normal conditions as
specified in the handling instructions, user manual, catalog, and caution labels.

3. Even within the warranty period, the following cases will be subject to chargeable
repairs:

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

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

3) Failures due to the hardware or software design of the customer

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

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

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

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

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

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

10) Other cases where the responsibility for failure, damage, or defect is
acknowledged to lie with the customer
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AL AZ(ENC) 7|5 YLE

5 oA 1Z(ENC) 7| Y2tE
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I
ZER A 2.

00 Jump Code 1~99 33 - O | 2d00Oh | ad00h

02 | Enc Monitor[Hz] -600.00~600.00 0.00 | Hz X | 2d02h | ad04h

03 | Enc Monitor[rpm] 2 -60000~60000 0 rem X 2d03h | ad06h
0 (A+B)

11 | Enc Output Phase | 1 -(A+B) 0 - A | 2d0bh | ad16h
2 (A)

12 | Resolution/Pulse 10~4096 1024 - A | 2dOch | ad18h

13 Enc LPF Gain 0~10000 3 msec| O | 2d0dh | ad1ah

15 |Encoder Tuning En 0 No 0 - A 2d0fh | ad1eh
1 Yes

18 |Enc Pulse Chk Time 500~5000 1000 |msec| O |2d12h | ad24h

1O ES M| s, AR YA A AT THs, X 27| 23]
2 ENC-02 2E= DRV-32(Hz/rpm Select)Z}0| 1(rpm Display) f EM3}t<lL|Ct.
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JUTURING SM,

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

LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386, Korea
Tel: 82-2-2034-4033, 4888, 4703 Fax: 82-2-2034-4588
E-mail: automation @Is-electric.com

m Overseas Subsidiaries

+LS ELECTRIC Japan Co., Ltd. (Tokyo, Japan)
Tel: 81-3-6268-8241 E-Mail: japan @Is-electric.com

+LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China)
Tel: 86-411-8730-6495  E-Mail: china.dalian @Iselectric.com.cn

+LS ELECTRIC (Wuxi) Co., Ltd. (Wuxi, China)
Tel: 86-510-6851-6666  E-Mail: china.wuxi @Iselectric.com.cn

+LS ELECTRIC Middle East FZE (Dubai, U.A.E.)
Tel: 971-4-886-5360 E-Mail: middleeast @Is-electric.com

+LS ELECTRIC Europe B.V. (Hoofddorp, Netherlands)
Tel: 31-20-654-1424 E-Mail: europartner @ls-electric.com

*LS ELECTRIC America Inc. (Chicago, USA)
Tel: 1-800-891-2941 E-Mail: sales.us @Iselectricamerica.com

+LS ELECTRIC Tiirkiye Co., Ltd.
Tel: 90-212-806-1225 E-Mail: Tiirkiye @Is-electric.com

—

Ls ELECTRIC

m Overseas Branches

+LS ELECTRIC Tokyo Office (Japan)
Tel: 81-3-6268-8241 E-Mail: tokyo @Is-electric.com

+LS ELECTRIC Beijing Office (China)
Tel: 86-10-5095-1631 E-Mail: china.auto @Iselectric.com.cn

+LS ELECTRIC Shanghai Office (China)
Tel: 86-21-5237-9977 E-Mail: china.auto @Iselectric.com.cn

+LS ELECTRIC Guangzhou Office (China)
Tel: 86-20-3818-2883 E-Mail: china.auto @Iselectric.com.cn

+LS ELECTRIC Chengdu Office (China)
Tel: 86-28-8670-3201 E-Mail: china.auto @Iselectric.com.cn

+LS ELECTRIC Qingdao Office (China)
Tel: 86-532-8501-2065  E-Mail: china.auto @Iselectric.com.cn

+LS ELECTRIC Nanjing Office (China)
Tel: 86-25-8467-0005  E-Mail: china.auto @Iselectric.com.cn

+LS ELECTRIC Bangkok Office (Thailand)
Tel: 66-90-950-9683 E-Mail: thailand @Is-electric.com

+LS ELECTRIC Jakarta Office (Indonesia)
Tel: 62-21-2933-7614 E-Mail: indonesia @Is-electric.com

+LS ELECTRIC Moscow Office (Russia)
Tel: 7-499-682-6130 E-Mail: info @Iselectric-ru.com

+LS ELECTRIC America Western Office (Irvine, USA)
Tel: 1-949-333-3140 E-Mail: america @Is-electric.com

LS ELECTRIC Italy Office (Italy)
Tel: 39-030-8081-833  E-Mail: italia @Is-electric.com
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