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Safety Precaution

First thank you for using our iS7 CANOpen 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\ cAuTON
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.
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= 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.

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. Introduction

1.1 Whatis CANopen?
The CANopen is a Fieldbus using the CAN (Controller Area Network) specified by the CiA (CAN in Automation)

Association. Currently, the CANopen is used in machine control, medical equipments, autos, and building

automation.

1.2 What are the Benefits of Using the CANopen Option Board?
Inverters can be monitored and controlled by PLC sequence program or any master module.

Multiple inverters can be connected with a single communication line, saving the installation cost. Simple and
clean wiring makes installation and maintenance works much easier and faster.
Various peripheral devices of PLC can be used to control inverters. Various systems including PCs can be linked

for plant automation.

1.3 Components
The option board is comprised with following components;

. CANopen Communication Card: 1 ea

. CANopen User Manual: 1 ea

. Fixing Screw (M3): 1 ea
. Terminal resistance (120Q, 1/2W): 1 ea
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2. SV-iS7 CANopen Communication Option

2.1  General Specification of CANopen Communication Card
Items Description

Power supply of

Power | CANopen

o Supplied from inverter.

Supply | communication
card

Network Topology Bus Topology

Communication BaudRate

20kbps, 50kbps, 100kbps, 125kbps, 250kbps, 500kbps, 800kbps,
1Mkbps

Max. number of Node

64 ea (Including Master)
With 1 Master connected to network, the maximum number of inverter
nodes is 63 (64-1).

Device Type

AC Drive

Supported Communication Type

PDO, SDO, Sync, NMT

Terminal Resistance

120 ohm 1/2W Lead Type

Available PDO

PDOL (CiA 402 Drive and Motion Control device profile)
PDO3 (LS Profile)

Vender Name

0x7D (LS ELECTRIC)

PDO Mapping N/A
Group Messaging N/A
LSS Supported N/A
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2.2  External Appearance of Communication Card

DO None
DO CAN_L
o) SHIELD ]
DO CAN_H
DO None

BUS LED
(Green)

NODE LED| | ERR LED CPU LED
(Green) (Red) (Green)

Installation

Precautions for Installation)
Do not install or remove the CANopen communication card while the power supply of the equipment is ON.
Otherwise, both the CANopen communication card and the inverter may be damaged. Install or remove the

CANopen communication card when the condenser of the inverter has been fully discharged.
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Do not change the connection of communication signal wire while the inverter power is on.
Make sure that the inverter terminal and the connector of the option board are in agreement.
When building a network, make sure to connect the terminal resistance to the CANopen communication card at

the end position. The terminating resistor, a 120 ohm 1/2W resistor, should connect the CAN_L and CAN_H.

2.3 Maximum Communication Range according to Baud Rate
In a network system, the total length of the network line is determined by the baud rate. The performance of the

communication farther than this distance is not guaranteed.

Baud Rate Bus Length Remark

1 Mbit/s 25m -
800 Kbit/s 50 m -
500 Kbit/s 100 m -
250 Kbit/s 250 m -
125 Kbit/s 500 m -
100 Kbit/s 700 m -

50 Kbit/s 1000 m -

20 Kbit/s 2500 m .
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3. Diagnosis of the Option Statuses and LED Definition

3.1

Definition of the LED Signal

The CANopen communication option has 4 LEDs.

LED Description
When the Option card is energized and the CPU is in normal operation state, this LED
cPY is turned on and off at 1 second cycle — on for 500 ms and off for 500 ms.
This LED turns on if the Option parameters have been set up inappropriately, or the
=RR Internal CAN communication between the inverter and the CANopen is lost.
NODE This LED turns on according to the status of the current NMT (Network Management).
BUS This LED turns on or off according to the baud rate or profile set up, or communication
status.

3.2 Diagnosis of Option by LED Signal
LED LED Signal Option Status | Possible Cause Action
Failure in power supply | Check inverter power supply.
Kept OFF No Power (5V) to the CANopen Check power supply to the
CPU communication card CANopen communication card
Blink at 1 sec _
) On Power 5V power supplied Normal status
intervals
Kept OFF No Error Normal Option setting Normal status
Blinks o .
Internal CAN Data communication Turn the inverter power off,
synchronously o ) ) .
; communication | between the inverter and | reinstall the Option card and turn
with the CPU o )
Error Option is lost. the power on again.
ERR | LED
Blinks ]
Enter a figure between 1~127, not
asynchronously | FBus ID ‘0’ is entered as the ID of
_ _ zero, into the FBus ID, and
with the CPU Setting Error the COM-7 FBus
LED execute COM-94 Comm Update

10
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ERR

Blinks at an
interval twice as
long as that of
the CPU LED.

Opt Parameter

Setting

The parameters for the
CANopen entered using
keypad differ from those
set up in the CANopen

option card.

Run COMM Update to apply the
CANopen parameter set up with
keyboard. To maintain the
CANopen parameters, set up with
the previous values, or turn off
and on the inverter power supply.
Though the ERR LED may blink,
the CANopen is driven with the

previous set up values.

NODE

Kept OFF

CANopen Not

Initial

If the NODE LED has
not been turned on yet
after the CANopen
Option has been
energized, the CANopen
has not been initialized
yet and is not ready for
CANopen

communication.

Wait until lit. If not, set the COMM
Update of the COM-94 to Yes.

Kept OFF

CANopen
Stopped

If the NODE LED has
been lit at least by once,
the

CANopen Master has
issued a Stopped

command.

Normal status.

Blinks

synchronously

CANopen Pre-

CANopen
communication available

with the Master, but the

Normal status.

with the CPU Operational connection with the
LED Master has not been
made yet.
Master has been
CANopen connected and
Kept ON ) o ) Normal status.
Operational communicating with the

CANopen normally.

11
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CANopen

No problem in the

BUS

Kept ON Network Bus Normal status.
CANopen Network.

No Error
Blinks The profile set up on the

CANopen ) .
synchronously ) ) CANopen Master differs | Check that the PDOs set up in the

; Profile Setting . _ _ _
with the CPU £ from that set up in the Master and Option are identical.
rror

LED Option.
Blinks at an Check that the baud rate of the

PDO CANopen’s

interval twice as

long as that of

Communication

Not Connected

communication speed is

different.

CANopen set up in the Master

and that in the Option are

the CPU LED identical.
Master has not been Check that the Master has started
connected for communication.

Blinks at an communication yet.

interval twice as
long as that of
the CPU LED
Kept OFF

PDO
Communication
Not Connected
Bus Off

Network line has not

been connected yet.

Check that Network Line has

been connected.

CANopen Option is
isolated from the
network due to problem

in the network.

Check the connection with the
Network Line. Check tightness of
bolts and nuts. Turn the power on

and off.

12
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4. Data Communication Protocol of the CANopen
4.1 Communication Protocol of the CANopen

4.1.1 CAN-ID
Following is the description on the ID part of the CAN frame.
In the IS7 CANopen, only CAN2.0A (Standard) is supported.
As the CAN2.0A is implemented, the ID comprises 11Bits.

The figure below shows the configuration of the ID.
10 9 8 7 6 5 4 3 2 1 0

CAN-ID

Function code Node-ID
MSB LSB

The table below presents the Broadcast Function code.

COB Function resulting CAN-ID
code
NMT 0000, 0 (000y)
SYNC 0001, 128 (080;)
TIME 0010, 256 (1004)
The table below presents the function code for peer to peer.
coB Function Resulting CAN-IDs
code
EMCY 0001, 129 (081y) — 255 (OFFy)
PDO1 (tx) 0011, 385 (181n) — 511 (1FFn)
PDO1 (rx) 0100, 513 (2014) — 639 (27Fh)
PDO2 (tx) 0101, 641 (281,) — 767 (2FFh)
PDO2 (rx) 01105 769 (3014) — 895 (37Fh)
PDO3 (tx) 0111, 897 (381) — 1023 (3FFp)
PDO3 (rx) 1000, 1025 (401r) — 1151 (47Fp)
PDO4 (tx) 1001, 1153 (481y) — 1279 (4FFp)
PDO4 (rx) 1010, 1281 (501,) — 1407 (57Fh)
SDO (tx) 1011, 1409 (581,) — 1535 (5FFp)
SDO (rx) 1100, 1537 (601s) — 1663 (67Fh)
NMT error control 1110, 1793 (701p) — 1919 (77Fh)

Since only CAN2.0A is used, the PDO also is available between 1~4.
Presently, the PDOs used in the CANopen Option are PDO1 (CiA402 Profile) and PDOS3 (LS Profile).

13
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4.1.2 SDO communication
Regardless of the connection of the CANopen with the master, this is the protocol for the client to read or write
data on the server.
SDO Download means the client writing data on the server, and the SDO Upload is the client reading data from

the server.

4.1.3 PDO communication
According to the protocol, the only the Index and Sublndex Data which are specified to the PDO are transmitted.
Though the data type of the PDO can be set up by mapping, the IS7 prohibits setting by mapping.
PDO has two types which are Transmit-PDO (TPDO) and Receive-PDO (RPDO).
PDO is classified into the Producer and Consumer, which are different from the server and client in the SDO
communication. The Producer can be a client or a server. The Producer of the TPDO is a server and the
Producer of the RPDO is a client. This is because the PDO is classified in the perspective of the server. The

Consumer is the recipient of the PDO created by Producer.

4131 Transmission modes
Synchronous transmission: PDO is transmitted according to SYNC frame

Event-driven transmission: PDO is transmitted by an event.

Synchronous Synchronous
. window length . window length
—
time
TSync object TSynohronous PDO /PEvem—driven FDO

Figure 16: Synchronous and event-driven transmission

4.1.3.2 Triggering modes
There are 3 trigger modes available for the generation of the event for PDO transmission.
® Event- and timer-driven
When the preset event time is elapsed the PDO frame is transmitted automatically.
® Remotely requested
PDO frame is transmitted when the RTR frame requesting for PDO is received.
® Synchronously triggered

PDO frame is transmitted by the preset number of the SYNC frames.

14
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4.2 NMT (Network Management) state machine
This command is used by the master to control the slave devices in the network.

The figure below shows the NMT State Diagram of a CANopen device.

Power on or hTrdware reset
(m

Initialisation

A A4

)
(14) ' (11

(7)
5)\\\1 (10)

Pre-operational

1 Y
(13) (4)

—_—

3) ©) Stopped
(12) ’A) (9)
4[ Operational |
(1) At Power on the NMT state initialisation is entered autonomously
(2) NMT state Initialisation finished - enter NMT state Pre-operational
automatically
(3) NMT service start remote node indication or by local control
(A),(7) NMT service enter pre-operational indication
(5),(8) NMT service stop remote node indication
(8) NMT service start remote node indication
(9),(10),(11) | NMT service reset node indication
(

12),(13),(14) | NMT service reset communication indication

The above table presents the conditions for status transfer. The NMT Service means those converted by the NMT

command frame.

15
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4.2.1 NMT state initialization

The Initialization also is divided into 3 modes.

(1)

—_— Initialising
Initialisation (15)
Reset application
(16)
(11)
- Reset communication (10)
(14) (9)
2
(13) (2)
(12)
(1) At power on the NMT state initialisation is entered autonomously
(2) NMT state Initialisation finished - enter NMT state Pre-operational automatically

(12), (13), (14) [ NMT service reset communication indication
(9), (10), (11) [NMT service reset node indication

(15) NMT sub-state Initialization finished — NMT sub-state reset application is entered
autonomously

(16) NMT sub-state reset application is finished — NMT sub-state reset communication
is entered autonomously

Initializing: the beginning status of the Option, which is the initialization stage after Power-On or H/W
Reset.

Reset Application: NMT requested Node Reset. The initialization is conducted according to the profile.

Reset Communication: NMT requested Communication Reset, and notice the Master of boot-up via

NMT frame. This state is transferred to Pre Operational automatically.

4.2.2 NMT state pre-operational
Before PDO communication, the PDO information is sent by the Master to the Slave via SDO, or necessary data

is read. In this state, the PDO communication is being prepared via SDO.

4.2.3 NMT state operational
PDO communication is started by changing all the devices to Operation via the NMT frame. Of course, SDO

communication is enabled too.

4.2.4 NMT state stopped
SDO and PDO communications are stopped due to a problem in the network. However the Node Guarding and

Heartbeat communication are enabled.
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4.2.5 The frames enabling communication by NMT status

Pre-operational Operational Stopped
PDO - ®) -
SDO O] ®) -
SYNC O] ®) -
TIME ®) @) -
EMCY 0] @) -
Node control and
error control © © ©

* *0O” mark indicates communication enabled.

4.3 Error Control Protocols

These protocols are used to check normal operation of the device.

Two methods are available in the CANopen; Protocol node guarding and Protocol heartbeat.

4.3.1 Protocol node guarding
Master inquires the Slave for normal operation via the RTR Frame, and the Slave returns the current NMT State

to the Master.

NMT Master

reques
/\ A —; e

confirmation
e

CAN-ID = 1792 + Node-ID

Remole transmis

L

Sion roquest

tessese
..... ..--.-.---...............-’

Node guard tme

Node life ime

L,

\/ reques: L

‘—’_/

Remole transmission re

ceesens saseioses rereseas

quest

confirmation
+

indication
V - aaamackil|

Node guarding event*

/

*If guarding error

The NMT status of the Slave is indicated by the value of S;

-. 4: Stopped

-. 5: Operational

-. 127: Pre-operational

NMT Slave

indication

esponse

indication

response

indication

Life guarding event*
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The 't of the top bit is the Toggle Bit which toggles at every response of the Slave.

The Master sends the RTR Frame at every preset Node guard time. If the Master fails to send RTR Frame until
the expiration of the Node life time, or the Slave fails to response to the Mater until the expiration of the Node life
time, a Guard Error is generated. Then, the Guard Error Event set up in each Master and Slave is executed. In the

case of iS7, the CANopen NMT State is changed to Pre-operational.

4.3.2 Protocol heartbeat
If the Error Control Protocol is set to Heartbeat, the MNT State information of itself is sent at the time intervals set
up in the Heartbeat Producer. If the Heartbeat Producer fails to send the Heartbeat within the preset time, the

Heartbeat consumer generates a Heartbeat event.

Heartbeat Heartheat
producer consumers
reques CAN-ID = 1792 + Node-ID
; -\’ r N
§ 0 indication
5| >
R indicatign g
E request indication § ©
By el S E
\’ . s 5 =
0 indication | E
>
indication g
indication % ©
K.
>
Heartbeat event

The value of S represents the MNT state of the Slave;
-. 4: Stopped
-. 5: Operational
-. 127:Pre-operational
The upper ‘r’ is the reservation bit which is always zero.
The I1S7 CANopen informs the Consumer of the current MNT State at the time intervals set up with the

Producer. Therefore, in general, the Master is the Consumer.

18
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4.4 CANopen EDS File

This file contains the parameter data of the inverter, which is used to control the parameters of the SV-iS7 via the
CANopen Manager software program. To do this, you need to install the EDS file for the iS7 provided by the LS
ELECTRIC in your PC.

-. The EDS file can be downloaded from the Webpage of LS ELECTRIC (www.Iselectric.co.kr).

-. EDS file name: LSIS_1S7_CANOPENxx.EDS

LSIS_IS7_CANOPENXxx.EDS should be copied into the folder where the EDS file is stored in the Master
Configuration program.

19
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5. Detailed Specification of Communication Profile Specific Objects

5.1 Device Type
The SDO indicates the device type of the Option.

Index 0x1000

Data type UNSIGNED32
Sub-index 0x00

Access RO (Read Only)
Data 0x00010192

5.2  Error Register

The information on the error of the Option.

Index 0x1001

Data type UNSIGNEDS

Sub-index 0x00

Access RO

Bit Information

Generic error
Current
Voltage

Data Temperature

Communication error (overrun, error state)

Device profile specific

reserved (always 0)

~N (o0 (o |~ (W N [k |O

manufacturer-specific

53 Pre-defined Error Field

The information on the current Emergency.

Index 0x1003
Data type UNSIGNED32
Object code Object code
Sub-index 0x00
Description Number of the occurred errors
Access RW (Read/ Write)
Read | Number of the current emergency errors
paa Write | Enter “0” to rest all the emergencies

20
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Sub-index 0x01

Description Information on the last emergency

Access RO

Data The value of Error code (Refer to Error code table of
6.1.2.1)

Sub-index 0x02~0x08

Description Information on the last emergency

Access RO

. The value of Error code (Refer to Error code table of

6.1.2.1)

54 COB-ID SYNC Message

The SDO for reading and writing the information on the CAN ID of the device that sends the SYNC Message.
The Bit format is as follows;

31 30 29 28 11 10 0
0 0000, 11-hit CAN-ID
X |gen.|frame
29-bit CAN-ID
MSB LSB

The iS7 CANopen Option only receives and does not generate SYNC, and supports Standard ID only. Therefore,
both the gen and frame must be 0.

Index 0x1005

Data type UNSIGNED32
Sub-index 0x00

Access RW

Read | COB-ID of the current SYNC setting
Write | Set up the COB-ID of SYNC

Data

55 Manufacturer Device Name

Name information of the CANopen Option.

Index 0x1008

Data type VISIBLE_STRING  (String)

Sub-index 0x00

Access CONST (Read only data. Unchangeable)
Data IS7 CANopen
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5.6

Manufacturer Hardware Version
Version data of the hardware of the Option.
Index 0x1009
Data type VISIBLE_STRING (String)
Sub-index 0x00
Access CONST (Read only data. Unchangeable)
. CANopen 1.00
(May differ by the hardware version of the Option)

5.7

Manufacturer Software Version
Version data of the software of the Option.

Index 0x100A

Data type VISIBLE_STRING (String)

Sub-index 0x00

Access CONST (Read only data. Unchangeable)

Data Version 1.00 (May differ by the software version of the
Option)

5.8 Guard Time

This SDO sets the guard time when using the Node Guarding Protocol of the Error Control Protocol.

Index 0x100C
Data type UNSIGNED16
Sub-index 0x00
Access RW
Data Guard Time, unit: msec
5.9 Life Time Factor
This SDO sets the life time factor when using the Node Guarding Protocol of the Error Control Protocol.
Index 0x100D
Data type UNSIGNEDS8
Sub-index 0x00
Access RW
This factor is for the calculation of the Node Life Time,
Data and is zero when not using the Node Guarding Protocol.
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5.10 Store Parameters

This SDO saves keypad data changed by communication when power turns to off.

Sub-Index 0x01, 0x02, and 0x03 are not supported. 0x04 only is supported.

Index 0x1010
Data type UNSIGNED32
Sub-index 0x04
Name Save Inverter Parameters
Access RW
0x0001 indicates that the data can be saved.
Read 0x0000 indicates saving is not available due to inverter drive, etc.
Signature MSB LSB
Data 1S0O8859/ character e v a 5
Write hex B85, 76, 61, 73,
The data in above table must be transmitted to save the keypad
parameters in the ROM.

5.11 COB-ID EMCY

This SDO sets the CAN-ID of the Emergency Frame. In the IS7 CANopen, setting is prohibited, only reading is

allowed.

Index 0x1014

Data type UNSIGNED32

Sub-index 0x00

Access RW
$NODEID+0x80

Data . ) .
($Node ID is the FBus ID currently set up in the Option.)

5.12 Producer Heartbeat Time

This SDO indicates the time at which the Heartbeat is transmitted.

Index 0x1017

Data type UNSIGNED16

Sub-index 0x00

Access RW

Data Set up time in msec units.
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6.1

6. Profile

CiA 402 Drive and Motion Control Device Profile

Velocity Mode only is supported.

6.1.1 Finite state automation
This is the state of the Option used at CiA 402.

24

Start .

0

Y

Not ready to
switch on

K

15

Switchon [*

Y

A

> disabled

P

Ready to

Fault

$14

13 .| Fault reaction

10 switch on

12 IE B

Switched on sl 9

Quick stop
active

o 3t Ts

Operation
enabled

A 4

a4

11

active

Power-off or reset

ﬂ

Not ready to Switch On: The hardware and Stack of CANopen are initialized in this state.

Switch on disable: Current Option state is not available for Switch On.

Ready to switch on: Ready to change to switch-on state anytime

Switch on: Ready for Operation enable. RN command can be issued at anytime.

Operation enabled: Motor is running

Quick stop active: Motor is to be or has been stopped.

The table below presents the action of the inverter according to status change.

Transition [Event Action
; Conduct self diagnosis and initialize
0 Automatic change
parameters
1 Automatic change CANopen communication enabled
2 Change to Operation Mode None
3 On receiving Switch on command None
4 On receiving Enable Operation command |Motor drive
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Transition [Event Action
The command to maintain current inverter
5 On receiving Disable Operation command |[status is not accepted. l.e., stop
command is not accepted.
o If motor has been running, conduct Free
6 On receiving Shut Down command
run stop
7 On receiving Disable voltage command  |None
8 On receiving Shut Down command Conduct Free run stop
9 On receiving Disable voltage command  |Conduct Free run stop
On receiving Disable voltage command or
10 i Conduct Free run stop
Quick Stop command
- ) Reduce speed at the reducing time setup
11 On receiving Quick Stop command i )
in the Quick Stop
12 On receiving Disable voltage command  |Conduct Free run stop
13 \When the inverter tripped Conduct Trip sequence
14 Automatic change Conduct Trip sequence
On receiving Reset command or Trip is ) )
15 Change to Switch on disable state
released
16 On receiving Enable operation command |Motor runs again

6.1.2 CiA 402 SDO

6.1.2.1

Error codes (Object: Ox603F)

Index: 0x603F

When the inverter is tripped, this SDO is used to identify the type of the trip.

The table below presents the Error code No. for response to the inverter trip.

Fault Code Number Description
0x0000 None
0x1000 UNDEFINED
0x2220 Inverter OLT
0x2310 OverCurrentl
0x2330 Ground Trip
0x2340 OverCurrent2
0x3130 In Phase Open
0x3210 Over Voltage
0x3220 Low Voltage
0x4000 NTC Open
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Fault Code Number Description
0x4310 Over Heat
0x5000 HWDiag
0x5450 Fuse Open
0x6300 Para Write Trip
0x7001 Fan Trip
0x7011 OptionTripl
0x7012 OptionTrip2
0x7013 OptionTrip3
0x7021 IO Board Trip
0x7022 XIO Trip
0x7120 No Motor Trip
0x7310 EncorderTrip
0x8401 Speed Dev Trip
0x8402 OverSpeed
0x9001 External Trip
0x9002 BX
OxFFO1 Ethermal
O0xFFO03 Out Phase Open
OxFF04 Over Load
OxFFO05 Under Load
OxFFO06 Thermal Trip
OxFFO7 Pre PID Fail
OxFFOA Lost Command
OxFFOB Lost Keypad

6.1.2.2 Control word (Object:

Index: 0x6040

0x6040)

The Bit composition below presents the bit command of the Control Word.

15 14 13 12 11

10 9 8 7 6 5 4 3

nu nu nu nu nu

r nu h fr r ur er eo

gs

ev

SO

so: Switch on

ev: Enable Voltage

eo: Enable operation

[
[
B gs: Quick stop
[
[

er: Enable ramp
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ur: Unlock ramp

rr: Reference ramp

fr: Fault reset
h: halt

r: reserved

B nu: Not used

The bits between 4bit and 7bit are command bits which run in Operation Mode.

The table below presents the commanding method in the FSA state described in 5.1.1.

Bits of the controlword

Command Transitions
Bit7 | Bit3 |Bit2| Bit1 | Bit0
Shutdown 0 X 1 1 0 2.6.8
Switch on 0 0 1 1 1 3
Switch on + enable 3+ 4
operation 0 1 1 1 1 )
(NOTE)
Disable voltage 0 X X 0 7,91012
Quick stop 0 X 0 1 7.10,11
Disable operation 0 0 1 1 1 3
Enable operation 0 1 1 1 1 4,16
Fault reset ; X X X X 15

NOTE Automatic transition to Enable operation state after executing
SWITCHED ON state functionality.

The figure in the Transitions is the numbers of the inverter action table described in 5.1.1.

Followings are the command bits used in Enable Operation.

Bit Value Description

0 Maintain previous operational state
4 (Enable Ramp) _ ]

1 Operate inverter by command bit

0 Holds output frequency
5 (Unlock Ramp) ]

1 Drive up to the target frequency

0 Enter zero in the target frequency
6 (Reference Ramp) . ]

1 Enter setting value in the target frequency
8 (Halt) X Not used
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6.1.2.3

28

Run ramp Bit5
function
generator
1 l
Lock 0
Bit 6
Limit function output
1 l Ramp input value Ramp
function
o
generator

Ramp output value

Statusword (Object: 0x6041)
Index: 0x6041

The bit composition below presents the command by bits of Control Word.

Special
function
generator

1

I

Bit 4

Velocity demand -

15

14

13 12 11 10 9 8

7 6

5 4 3 2 1

nu

=)
c

nu Nu ila tr rm nu

w sod

gs ve f oe SO

rso

rtso: ready to switch on
so: switched on

oe: operation enabled
f: fault(Trip)

ve: voltage enabled
gs: quick stop

sod: switch on disabled
w: warning

rm: remote

tr: target reached

ila: internal limit active

nu: not used

The bit values according to the state of FAS.
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6.1.2.4

6.1.2.5

Statusword

PDS FSA state

oo 0 x0xx 0000,

Not ready to switch on

oo 2000 X Txx 0000,

Switch on disabled

KoK i x01x 0001,

Ready to switch an

XxxX Xxxx x01x 0011,

Switched an

ook 0 x01x 0111,

Operation enabled

ook 0o x00x 0111,

Quick stop active

oo 20000 X0xx 1111,

Fault reaction active

oo 2000 x0xx 1000,

Fault

vl target velocity (Object: 0x6042)
Index: 0x6042

Function: Target velocity

Unit: rpm

Basic format: 0

Setting range: -30000 ~ 30000

(- value represents inverse run, + represents normal run, the range varies by the parameter setting.)

Object description

Attribute Value
Index 65042,
Name vl target velocity
Object Code Variable
Data Type Integer16
Category Conditional: mandatory if v/ is supported
Entry description
Attribute Value
Sub-Index 00,
Access rw
PDOC Mapping See /CiA402-3/
Value Range Integer1G
Default Value 0000,

vl velocity demand (Object: 0x6043)
Index: 0x6042

Function: Current target velocity

Unit: rpm

Basic format: O
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6.1.2.6

30 |

Setting range: -30000 ~ 30000

(- value represents inverse run, + represents normal run, the range varies by the parameter setting.)

Object description

Attribute Value
Index G043,
Name vl velocity demand
Object Code Wariable
Data Type Integer16
Category Conditional: mandatory if v/ is supported
Entry description
Attribute Value
Sub-Index 00,
Access ro
PDO Mapping See /CiA402-3/
Value Range Integer16
Default Value No

vl velocity actual value (Object: 0x6044)

Index: 0x6044

Function: Current run velocity

Unit: rpm

Basic format: O

Setting range: -30000 ~ 30000

(- value represents inverse run, + represents normal run, the range varies by the parameter setting.)

LSTEL ECTRIC
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Object description

Attribute Value
Index 6044,
Name vl velocity actual value
Object Code Variable
Data Type Integer16
Category Conditional: mandatory, if vl is supported
Entry description
Attribute Value
Sub-Index 00,
Access ro
PDO Mapping See /CiA402-3/
Value Range Integer16
Default Value No

6.1.2.7

vl velocity min max amount (Object: 0x6046)

This object is supported in the CiA402 Profile, but not implemented in the I1S7 because it may make users

confused according to the function of the iS7. The parameters of the same functionalities are ADV 24, ADV 25,

and ADV26.

6.1.2.8
Index: 0x6050

vl velocity acceleration (Object: 0x6048)

Function: Object which determines an acceleration time

Unit: sec

Basic format: 0.0

Setting range: 0.0 ~ 600.0 (Setting range differs from parameter setting of inverter.)

vl velocity acceleration =

eed

delta sp

delta time

velocity

delta_speed

delta_time

P
-

time

Transfer characteristic of the velocity acceleration

As shown in the figure, the acceleration time is determined using the Delta speed and Delta time.

For the safety of the inverter, the delta_speed was fixed to Max Speed, and the setting parameter was

removed.
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Object description

Attribute Value
Index 6048,
Name vl velocity acceleration
Object Code Record
Data Type vl velocity acceleration decelaration
Category Conditional: Mandatory of v/ i1s supported

Entry description
Sub-Index 02,

Description Delta time

Entry Category Mandatory

Access rw
PDO Mapping See /CiA402-3/

Value Range Unsigned16

Default Value Manufacturer-specific

6.1.2.9 vl velocity deceleration (Object: 0x6049)
Index: 0x6049
Function: Object which determines a deceleration time
Unit: sec
Basic format: 0.0

Setting range: 0.0 ~ 600.0 (Setting range differs from parameter setting of inverter)

. . delta speed
vi velocity deceleration - —
delra time

velocity

delta_spead

delta_time

.

—
time

Transfer characteristic of the velocity deceleration

As shown in the figure, the deceleration time is determined using the Delta speed and Delta time.

For the safety of the inverter, the delta_speed was fixed to Max speed, and the setting parameter was

removed.
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Object description

Attribute Value
Index 65049,
Name vl velocity deceleration
Object Code Record
Data Type vl velocity acceleration decelaration
Category Conditional: Mandatory of v/ is supported

Entry description

Sub-Index 02,

Description Delta time

Entry Category | Mandatory

Access w

PDO Mapping See /CiA402-3/

Value Range Unsigned16

Default Value Manufacturer-specific
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6.1.2.10 vl velocity Quick Stop (Object: 0x604A)
Index: 0x604A
Function: Object which determines Quick Stop time
Unit: sec
Basic format: 0.0
Setting range: 0.0 ~ 600.0 (Setting range differs from parameter setting of inverter.)
velocity guick stop = M
delta time
= &
;
2 3
&
ml
tim:
Transfer characteristic of the auick stop deceleration
As shown in the figure, the deceleration time is determined using the Delta speed and Delta
time. For the safety of the inverter, the delta_speed was fixed to Max speed, and the setting

parameter was removed.

Object description

Attribute

Value

Index

6049,

Name

vl velocity deceleration

Object Code

Record

Data Type vl velocity acceleration decelaration

Category Conditional: Mandatory of v/ is supported
Entry description

Sub-Index 02,

Description Delta time

Entry Category Mandatory

Access w

PDO Mapping See /CiA402-3/

Value Range Unsigned16

Default Value

Manufacturer-specific
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Object description

Attribute Value
Index 6044,
Name vi velocity quick stop
Object Code Record
Data Type vl velocity acceleration decelaration
Category Conditional: Mandatory of v/ is supported

Entry description
Sub-Index 02,

Description Delta time

Entry Category Mandatory

Access w
PDO Mapping See /CiA402-3/

Value Range Unsigned16

Default Value Manufacturer-specific

6.1.3 SDO for IS7

6.1.3.1 SDO address in common area
-. Inverter monitoring area
These are the parameters in the read-only common area between the communication address; 0h300 ~ Oh37F.
In the CANopen, the Index is 0x4000, and the Sub Index is the value of the communication address deducted
with 0h300 and added with 1.
E.g.) To read the value in the communication address 0h0310, the data is in Index: 0x4000 and Sub Index:
0x11.
-. Inverter control area
These are the parameters in the control-only common area between the communication address: 0h380 ~
Oh3DF.
In the CANopen, Index is 0x4001 and Sub Index is the last 2 digits of the communication address added with 1.
E.g.) To read the value in the communication address 0h0389, the data is in Index: 0x4001 and Sub Index:
OxO0A.
-. Inverter memory control area
These are the parameters in the memory control common area between the communication address: Oh3EO ~
Oh3FF.
In the CANopen, Index is 0x4002 and Sub Index is the communication address deducted with Oh3EO and added
with 1.
E.g.) To read the value in the communication address OhO3E1, the data is in Index: 0x4002 and Sub Index:
0x02.
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Note) Before setting the memory control area value, check that the preset value is zero. If the previous value is
not zero, then set the value to zero and then reset it to the desired value for appropriate operation of the
parameter function. If the preset value was not zero, and the new setting value also is not zero, the
parameter does not function.

E.g.) In the OhO3EO (Index:0x4002 Sublndex 0x01) parameter setting, if the previous value is 1:Yes, first,

change it to 0:No, then set it to 1:Yes to save the inverter parameter settings.

6.1.3.2 SDO address in the keypad parameter area
The Keypad parameters are indexed by group. The Subindex is the code number.

The table below presents the index values by Group.

Index Area
0x4010 DRV Group
0x4011 BAS Group
0x4012 ADV Group
0x4013 CON Group
0x4014 IN Group
0x4015 OUT Group
0x4016 COM Group
0x4017 APP Group
0x4018 APO Group
0x4019 PRT Group
0x401A M2 Group

E.g.) To obtain the value of the 11 Monitor[mA] which is the Code 20 parameter in Group, read the values in the
Index 0x4014 and Subindex 0x14.

6.2 PDO
Of the CiA 402 Drive and Motion Control, implemented for the PDO for the frequency converter.
6.2.1 RPDO
The RPDO of the CiA 402 Profile are as follows;
Number of RPDO | Support Description
Mandator ]
1 Controls PDS FSA and Target velocity(vl)
y
2 Optional Controls PDS FSA and Target velocity(vl), and target torque(tq)
3 Optional Manufacture Specification

IS7 CANopen supports RPDO1 and RPDO3 only.
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The settings are for the receiving methods of the RPDOs.

The index of the communication parameter object of the RPDO1 is 0x1400.

The index of the communication parameter object of the RPDO3 is 0x1402.

The Sub Index parameters in the ob

ect are the same.

Sub
— Property Description
Function COB-ID (The unigue CAN ID value of PDO)
0x01 Access RW
Initial value 0x0200 + Node ID (RPDO1), 0x0400 + Node ID (RPDO3)
Function Transmission Type
0x02 Access RW
Initial value 255

Trans Mode according to the Transmission Type value:

0: at the occurrence of SYNC, the master creates RPDO, which is transmitted only when the data has

been changed from the previous value.

1~240: receiving SYNC for preset frequency, the RPDO is transmitted once.

252: not supported.

253: Not supported.

254: Manufacturer defined (varies by Master Type.)

255: transmits RPDO by Event Trigger.

6.2.2 RPDO mapping

Since IS7 CANopen Map is fixed, user cannot edit the map.

6.2.2.1 RPDO1 mapping
The RPDO set up in the CiA 402 Profile.

Index: 0x1600

The table below presents the RPDO1 Map.

Sub ; Parameter Parameter
Setting value The name of parameter
index Index Sub Index
0x01 0x60400010 0x6040 - Control word
0x02 0x60420010 0x6042 - vl target velocity

6.2.2.2 RPDO3 mapping
The RPDO set up in the LS Drive Profile.

Index: 0x1602
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The table below presents the RPDO3 Map.

Sub ) Parameter Parameter

Setting value The name of parameter
index Index Sub Index
0x01 0x30100010 0x3010 - Para Control - 1 Data Value
0x02 0x30110010 0x3011 - Para Control - 2 Data Value
0x03 0x30120010 0x3012 - Para Control - 3 Data Value
0x04 0x30130010 0x3013 - Para Control - 4 Data Value

Para Control —x Data Value is the value to be written in the parameter of the communication address set up in

COM-51~54.
6.2.3 TPDO
The TPDO of the CiA 402 Profile are as follows.
Number of RPDO | Support Description
1 Mandatory | Controls PDS FSA and Target velocity(vl)
2 Optional Controls PDS FSA and Target velocity(vl), and target torque(tq)
3 Optional Manufacture specification

IS7 CANopen supports only TPDO1 and TPDO3.

The settings are for the receiving methods of the TPDOs.

The index of the communication parameter object of the TPDO1 is 0x1400.

The index of the communication parameter object of the TPDO3 is 0x1402.

The Sub Index parameters in the object are the same.

Sub o
N Property Description
Function COB-ID (Unique CAN ID value of PDO)
0x01 Access RW
Initial value 0x0180 + Node ID (TPDO1), 0x0380 + Node ID (TPDO3)
Function Transmission Type
0x02 Access RW
Initial value 255
Function Inhibit Time
0x03 Access RW
Initial value 0
Function Event Timer
0x05 Access RW
Initial value 0
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Trans Mode according to the Transmission Type value:

0: at the occurrence of SYNC, the CANopen Option creates TPDO, which is transmitted only when the
data has been changed from the previous value.

1~240: receiving SYNC for preset frequency, the TPDO is transmitted once.

252: at every occurrence of SYNC, data is updated to PDO, and TPDO is transmitted when the master
transmits a remote frame requesting TPDO.

253: receiving the remote frame from the master requesting the TPDO, data is updated and TPDO is

transmitted.

254: Manufacturer defined (in the IS7 CANopen, TPDO is transmitted at every Event Time.)

255: transmits TPDO by Event Trigger. If the data is not changes within the Event Time, TPDO is
transmitted. It the data changes within the Event Time, the TPDO is transmitted after Inhibit Time.

TPDO is not transmitted until the Inhibit Time has been passed.

6.2.4 TPDO mapping

The map of the IS7 CANopen is fixed; therefore, user cannot edit the map.

6.2.4.1 TPDO1 mapping
The PDO set up in the CiA 402 Profile.
Index: 0x1A00
The table below presents the PDO1 Map.

Sub Setting Parameter

) Parameter Sub Index | The name of parameter
index value Index

0x01 0x60410010 0x6041 - Statusword

0x02 0x60440010 0x6044 - vl velocity actual value

6.2.4.2 TPDO3 mapping
The PDO set up in the LS Drive Profile.
Index: Ox1A02
The table below presents the PDO3 Map.

Sub Setting Parameter

) Parameter Sub Index | The name of parameter
index value Index

0x01 0x30000010 0x3000 - Para Status - 1 Data Value
0x02 0x30010010 0x3001 - Para Status - 2 Data Value
0x03 0x30020010 0x3002 - Para Status - 3 Data Value
0x04 0x30030010 0x3003 - Para Status - 4 Data Value

Para Status —x Data Value is to read the parameter of the communication address set up by COM-31~34.
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7. Inverter Parameter
7.1 Related Parameter List
Code Description g?sygflzg Setting Range II:D?;;?:I){ Type/Units
CNE-30 Type of the option board in the Option-1 Type ] «CANopen”
inverter
DRV-0 | SCtUP toreceive the operating | - oy source | “FieldBus” | “FX/RX-1"
command from the Option
DRV-07 Set up to receive the frequency Freq Source “FieldBus” “Keypad-1”
command from the Option
DRV-08 Set up to receive the talk Trg Source “FieldBus” “Keypad-1”
command from the Option
COM-06 |Option board version FBus S/W Ver - - XXX
COM-07 [Station No. setting FBus ID 1~127 1 X
COM-09 [LED status of CANopen FBus LED - - -
COM-10 [CANopen speed Opt Parameterl 0~7 0 X
COM-11 (Select CANopen Profile Opt Parameter2 0-1 0
Keypad Addr of the TPDO Data
COM-31 |to be read from CANopen Para Status - 1 | 0x0000-OxXFFFF | Ox000A |OxXXXX Hex
Master
Keypad Addr of the TPDO Data
COM-32 [to be read from CANopen Para Status - 2 | 0x0000-OxXFFFF | 0x000D |OxXXXX Hex
Master
Keypad Addr of the TPDO Data
COM-33 [to be read from CANopen Para Status - 3 | 0x0000-OXFFFF | O0x000F |OxXXXX Hex
Master
Keypad Addr of the TPDO Data
COM-34 [to be read from CANopen Para Status - 4 | 0x0000-OxFFFF | 0x0000 |OxXXXX Hex
Master
Keypad Addr of the RPDO Data
COM-51 |to be read from CANopen Para Control -1 | 0x0000-OxFFFF | 0x0005 |OxXXXX Hex
Master
Keypad Addr of the RPDO Data
COM-52 [to be read from CANopen Para Control -2 | 0x0000-OxXFFFF | 0x0006 |0OxXXXX Hex
Master
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. Keypad . Factory .
Code Description Display Setting Range Default Type/Units
Keypad Addr of the RPDO Data
COM-53 [to be read from CANopen Para Control -3 | 0x0000-OxFFFF | 0x0000 |OxXXXX Hex
Master
Keypad Addr of the RPDO Data
COM-54 [to be read from CANopen Para Control -4 | 0x0000-OxXFFFF | 0x0000 |OxXXXX Hex
Master
) “NOH
COM-94 [Reflect parameter on Option Comm Update es® “‘No” -
es
"None"
) o "Free-Run"
Set up inverter operation in o
Dec "None"
PRT-12 |the event of Lost Command Lost Cmd Mode -
"Hold Input”
"Hold Output"
"Lost Preset"
Set up the time for the Lost )
PRT-13 Lost Cmd Time 0.1~120.0 1.0 0.0 sec
Command
Set up the speed of Lost
PRT-14 Lost Preset F 0.00 0 Hz/Rpm
Preset

7.2  Description on the Basic Field Bus Parameters

7.2.1 COMO07 FBus ID
The allowable setting range in the inverter is 0~127. However, 0 is not used as a station No. in CANopen. If set to
0, the ERR LED will blink in the CANopen Option. (See Section 3.2)

7.2.2 COMO09 FBus LED
These parameters control the LEDs on the CANopen board.
OBit: CPU LED
1Bit: ERR LED
2Bit: NODE LED
3Bit: BUS LED
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The example of COM-09 LED status)

BUS LED(Green)

NODE LED(Green)

ERR LED(Red)

CPU LED(Green)

OFF

ON

ON

ON

7.2.3 COM 94 Comm Update

Press Yes to reflect the values set up with keypad on the CANopen Option.

7.3  Description on the Opt Parameter

7.3.1 COM 10 Opt Parameterl

These parameters control the communication speed of the CANopen.

Setting range: 0~7
: 1Mbps

: 800Kbps

: 500Kbps

: 250Kbps

: 125Kbps

: 100Kbps

: 50Kbps

: 20Kbps

~N OO o~ WN P O

Default value is 0: 1Mbps.

7.3.2 COM 11 Opt Parameter2

These parameters select Profile.

Setting range: 0~1

0: CiA 402 Drive and Motion Control Velocity Mode (Frequency Converter PDO1)

1: LS Device Profile (PDO3)

Default value is 0: CiA 402 Profile.

7.4  Parameter Setting for the Periodic Communication

7.4.1 COM 31~34 Para Status
This can be set up only when the LS Device Profile is selected in the COM11.

4 parameter addresses are designated and the parameter values are transmitted to the Master through TPDO3.

If CiA 402 Velocity Mode is selected, this status is hidden and setting is prohibited.
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7.4.2 COM 51~54 Para Control
This can be set up only when the LS Device Profile is selected in the COM11.
4 parameter addresses are designated and the parameter values transmitted to the Master through RPDO3 is

used. If CiA 402 Velocity Mode is selected, this status is hidden and setting is prohibited.

7.5 Parameter setting for the Lost Command
According to the decision criteria of the Lost Command of the IS7 CANopen, it judges that the Master and Slave
are connected when the NMT status of the CANopen is Operation, and it does not generate Lost Command. That
is, when the NMT State different from Operation is maintained for longer than the time set up in the PR-13, the
inverter turns to Lost Command state. However, the Lost Command can be generated only when one or more of

the frequency command or operation command is set to Fieldbus.

7.5.1 PRT-12 Lost Cmd Mode
None: no action is taken even when the Inverter turns to Lost Command state.
Free-Run: in Lost Command state, the motor turns to Free Run stop and Lost Command Trip is triggered.
Dec: in Lost Command state, the motor turns to trip deceleration stop, and Lost Command Trip is
triggered.
Hold Input: the motor runs at the last speed command, and Lost Command Warning is issued.
Hold Output: the motor runs at the current speed, and Lost Command Warning is issued.

Lost Preset: the motor runs at the speed set up in the PRT-14, and Lost Command Warning is issued.

7.5.2 PRT-13 Lost Cmd Time
While the CANopen is in communication, if the MNT State different from Operation is maintained for the time

longer than the time set up in the PRT-13, the Inverter turns to Lost Command state.

7.5.3 PRT-14 Lost Preset F
If Lost Preset is set up in the Lost Cmd Mode of the PRT-12, and if the Inverter turns to Lost command state, the

inverter drives the motor at the speed set up in the PRT-14.
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War

Product LS ELECTRIC Communication | Installation

Name Option Card Date

Model SV-iS7 CANopen Warranty

Name Communication Card Period
Name

Customer | Address

Tel.
Name
Sales
i Address
Offices
Tel.

This product has been manufactured through the strict QC control and inspection of LS
ELECTRIC Warranty period is 12 months after installation or 18 months after
manufactured when the installation date unidentified. However, the guarantee term may
vary on the sales term.

® [n-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.

® OQut-of-warranty service information

» The guarantee will not apply in the following cases.

» Troubles are attributable to a user’s intentional negligence or carelessness.

» Damage was caused by abnormal voltage and peripheral devices’ malfunction (failure).

» Damage was caused by natural disasters (earthquake, fire, flooding, lightning and
etc.).

» When LS nameplate is not attached.
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1. 204

1.1  CANopen O|&t?
CANopen& CIiA(CAN in Automation)& &l 0lA 7 &St CAN(Controller Area Network)S 0l 28t Fieldbus®! LIC}.

S AME&= 20t0l= JIHMON, HRA2IJ], NS, ASNS3 S0l ASLICH

1.2 CANopen S8 2EE AIE6IEH?
OIHEIS HOf ¥ DLIEZI0l PLCS AIRA Z278 £= 29/ Master ModuleOl 21aH KOt Jbsal ZLICH

otLIel SAl do2 U2 oIHEII 8% Jisotd &AX HE2 22 = USLICH £ HHA&0] 24EsIEZ X Al2t2
d2ZE = A0 FA Bt | ELLCH

CIHE?S| HOHE <M PLC2 & FHEXE 0I8E &= UL, PCS A4S AMAEL AAH sH0| ItsotH & As3E
Jb S0|&LICE.
1.3 HE 4

Ol SEEE HNE2 Ootehet 20l 2HE 0 UASLICH
—. CANopen 4 Jt= 104

—. CANopen Oi=¢g 18

-. JHE Screw (M3) : 14

S E(120Q, 1/2W) : 14

!
OH

2. SV-iS7 CANopen S& S8
2.1 CANopen & ItE gt 74

g@= A9
CANopen
H3AB= CIHEHUAN =2 &3
Sd Ite dE
Network Topology Bus Topology
Sl BaudRate 20kbps, 50kbps, 100kbps, 125kbps, 250kbps, 500kbps, 800kbps, 1Mkbps
2/ Node %= 644 (Master L&)

Master 10HOF NetworkOl & EI/US B CIHEH = HZ Node ===

63 (64-1)CH LICH

Device Type AC Drive
N& S& 8 PDO, SDO, Sync, NMT
s Mg 120 ohm 1/2W Lead Type
PDO1 (CiA 402 Drive and Motion Control device profile)
AtE Jbs§t PDO
PDO3 (LS Profile)
Vender Name 0x7D (LS ELECTRIC)
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PDO Mapping

A& et gLICh

Group Messaging

A& et gLICh

LSS Supported

A& et gLICh

A3

22 S48 2

None
CAN_L
SHIELD ]
CAN_H

None

23 HZ

NODE LED

(=44)
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X Al =9 A
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Network —#& Al SH 20 HZ = CANopen S& JtE0N BIEAl S HE&s HZ otdAl2. 82 X

o
o

Baud Rate 0l & =0 Sa&lAHel
Network /=& Al Baud Rate 0l 2t Network =& Line & & H2Iot Z2EELICEH 0 HelE = 0=

=
A 4500 Uet 2= & += 8lsUIth

Baud Rate Bus Length =]l
1 Mbit/s 25m

800 Kbit/s 50m

500 Kbit/s 100m

250 Kbit/s 250m

125 Kbit/s 500m

100 Kbit/s 700m

50 Kbit/s 1000m

20 Kbit/s 2500m

3. &8 & JY H LED Ol CHE &2

CANopen S¢& 82 412 LED 2 FEE 0 USLICH

LED =g
SE0 830l QUIJIEN CPUIL H& s&2 ot 1 = FII2 ON,/OFF &LICH.
cFy = 500ms =2t HXILD 500ms s HELICEH
S TI2I0IEHS 832 ZERUIALE, 2IBE 2L CANopen ALOI2l Internal CAN S410| &
= 2 J< LED Jt ON &LICH.
NODE S0 NMT(Network Management) &ER Ol (et LED JF ON & LICH
BUS = HdF0IL Z2m 43 L SAAE et LED O ON/OFF € LICH
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3.2 LED &E0 2 s& AE &
LED LED AHEH S& AHE &0l T2
OIHEON M0 SELZA=X &0l
_ CANopen S&! 2t=0
gtAl OFF No Power CANopen SAIIIEN 20|
5V &R0l SHE LK HS
EZA=X &0l
CPU
1x |2
On Power 5V &R0l &g & A& AE
a3g
&&f OFF No Error g4 €30 34 & o St
CPU Led 2t Internal CAN | @IHHE{QF && AtOIQl Data | @IHEH MRS OFF 8t =, s&E2
s &8¢ Sl Error SH0l FEZE 82 M &=stn ds 2 &
FBusIDE 00129 1~127 =X&
CPU Led 2t FBus ID COM-7FBus IDOl 02 B
~ 1e5t1), COM-94 Comm Update
BSJl 82 Setting Error | 2 otAS R R
=8
ERR COMM Update &/AlGtH Keypad 2
A A5 CANopen It2IOIH gfS
CANopen &0 H&E AlA
CPU Led & o Keypad & & X &t CANopen o I2t0IE =
pt
A =)L CANopen £ Ttet0lE 2t SXotD A0H O|d o2 HAE¥E
Parameter _
28 == S CANopen 0ff &A% Ue | otHLE QIHES M&S OFF/ON S
etting
=2 F§Z OtetolE o CHE 82 ot & LICH
ERRLED Ot Y2 ot JUNHE
CANopen 2 O|& &H3E gtez
2SE 10 UASLICH
CANopen &0l &&0|
S0 LA NODE
Led Jf StHE HXIX It E HAXNK 2= F20=
_ CANopen
NODE | &4t OFF Not Initial orA=2 &< CANopen Ol COM-94 2| COMM Update £
ot Initia
OF& =D|3t0F LK Yes &tLICH.
20t CANopen EX8 &
= gle AHE ZELICH
NODE Led Jt StHOl2tE
20| SHBAS B=RE=
_ CANopen
NODE | &4 OFF CANopen Master 0l M Mab AR 2LICH
Stopped
Stopped XN&EO0| Lidd 22
M ILIC.
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LED LED AHEH S& AHE &0l T2
Master 2t CANopen S&I2
CANopen _
CPU Led 2} g = Az AE0IH ot
Pre— A AR 2LUICH
20 52 ) Master 2t Connection 2
Operational
WX 2= AEHALICH
Master 2t Connection 2
A AN CANopen W) Master 2 CANopen
A ARl 2LICH
U= Operational | E410| EAXOZ 0|20
AND Az AEHSLICH
_ CANopen
A AN CANopen Network Ofl
Network Bus A AEH LUICH
AS Mot etsLIC
No Error
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4. CANopen 2| Data S& 73

4.1 CANopen 2 S4&l 73
4.1.1 CAN-ID

CAN ZLoflZ0lA ID 220 et £&FYUC

-

IS7 CANopen 0l = CAN2.0A(Standard)2t X2 & LICH

CAN2.0A0IEZ ID= 11BitZ OIFH M A=LICH

Otch 82 ID2 &= LIEHH JLICH
10 9 8 7 6 5 4 3 2 0
CAN-ID
Function code Node-ID
MSB LSB

Otel H= Broadcast Function code &LICE.

COB Function code Resulting CAN-ID
NMT 0000b 0 (000n)
SYNC 0001b 128 (080n)
TIME 0010b 256 (100n)

Otel H= Peer to peer € Function code & LICEH.

coB Function code Resulting CAN-ID
EMCY 0001b 129 (081h) — 255 (OFFh)
PDO1 (tx) 0011b 385 (181h) — 511 (1FFh)
PDO1 (rx) 0100b 513 (201h) — 639 (27Fh)
PDO2 (tx) 0101b 641 (281nh) — 767 (2FFh)
PDO2 (rx) 0110b 769 (301h) — 895 (37Fh)
PDO3 (tx) 0111b 897 (381h) — 1023 (3FFh)
PDO3 (rx) 10000 1025 (401h) — 1151 (47Fn)
PDO04 (tx) 1001b 1153 (481h) — 1279 (4FFh)
PDO04 (rx) 1010b 1281 (501h) — 1407 (57Fh)
SDO (tx) 1011b 1409 (581nh) — 1535 (5FFh)
SDO (rx) 1100b 1537 (601h) — 1663 (67Fn)
NMT error control 1110b 1793 (701h) — 1919 (77Fh)
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Scl= CAN2.0A Bt AZ0IEZ PDO & 1~4 DHXIEH AHEE == UsLICH
S AtZdt= CANopen S&EUAM ALE5dt= PDO = PDO1(CiA402 Profile) 2t PDOS3(LS Profile) 2 Ji I LICH.

o
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4.1.2 SDO Sl
CANopen O] OFAEIQFSl HZ D A2 0| Client 2l Data & Server 0ff ML} = Z2ESS LELICH
Client 2t Server 0l Data & M= #MAE SDO Download et) ot Data & A0 Il= &R E SDO Upload et

o LI

4.1.3 PDO Sl

20 28t SA22 PDO Ol ol Index, Subindex Data 8t & &6kl ELICH

PDO 2| Data &R = Mapping= sl &8 =& U2U IS7 A= Mapping &2 34X otASLICH

PDO Ol 2 EF/Jt EMELICH. Transmit-PDO (TPDO), Receive-PDO(RPDO)

PDO = Producer 2 Consumer 2 20| ELICH 0l= SDO S&l0lM Zot= Server, Client 2t= CHE
HE L LICH Producer & HMZ&XIL &30, 0l= Client & Producer Jt &1 Server & Producer Jt & == Ct=
S LICH TPDO 2 Producer &= Server 0l &l12 RPDO 2 Producer = Client OICt. 0l= Server 2 &0IM PDO Jt
2250 XJI ME0IC Consumer & Producer Jt &8 PDO € 20t E0l= RS LELICH

41.3.1 Transmission Modes
Synchronous transmission: SYNC Z 2l et PDO E M SELICH

Event—driven transmission: ™ Event 8l 2|5 PDO & & &SELIC.

Synchronous Synchronous
. window length . window length
—
time
TSync object TSynohronous PDO /PEvent—driven FDO

Figure 16: Synchronous and event-driven transmission

4.1.3.2 Triggering modes
PDO & XN&ot)| 28t Event & ZHMAIDI= E2lH 2E&= 3IHAIIF EMELICT
® Event- and timer—driven
oAl Event AIZ2H0l XL S22 PDO ZdYsS MSELICH
® Remotely requested
PDO € R&ESt= RTR ZdIZ0l S0 E< PDO Zdlgs MSSLICH
® Synchronously triggered

ZFE0 A= SYNC Zlg2l JH==0i 2o PDO Zell2ES HSELICH
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4.2 NMT(Network Management) state machine

2ol &2 CANopen J1212] NMT State Diagram S LIEHH 241 LIC}.
Power on or hTrdware reset

(1)

Initialisation

)

' (11

Pre-operational

1 Y

w =
= =
YvYYy

()

—
3]
- —
A A4
—
<
—
=
=)
=

Stopped
6) ’

)

P

(12) (8) (9)
4[ Operational |
(1) At Power on the NMT state initialisation is entered autonomously
(2) NMT state Initialisation finished - enter NMT state Pre-operational
automatically
(3) NMT service start remote node indication or by local control
(d),(7) NMT service enter pre-operational indication
(5),(8) NMT service stop remote node indication
(6) NMT service start remote node indication
(9),(10),(11) | NMT service reset node indication
(12),(13),(14) | NMT service reset communication indication

20

H= &EfIF HET

rr

AASES Lot NMT Service 2t A2 NMT BE =0l 2o Hattl=

NES LELICH

4.2.1 NMT state Initialization
Initialization A& CHAl 3 JFXl AENE LSO & LICH
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4.2.2

4.2.3

4.2.4

4.2.5

14

—_— > Initialising

Initialisation (1%)

Reset application

(16)

- Reset communication (10)
(14) ()]
2
(13) 2)
(12)
(1 At power on the NMT state initialisation is entered autonomously
(2) NMT state Initialisation finished - enter NMT state Pre-operational automatically

(12), (13), (14) [ NMT service reset communication indication

(9), (10), (11) | NMT service reset node indication

(15) NMT sub-state Initialization finished — NMT sub-state reset application is entered
autonomously

(16) NMT sub-state reset application is finished — NMT sub-state reset communication
is entered autonomously

Initializing : /=2 =& AEE Power-On &2 H/W Reset 0| Z2¢gl £ 2& =J|SE ol ©HA

Reset Application : NMT 0l Al Node Reset & 2ot = M 0I0 OlM= Profile Ol CHoHA =JIStE &LICH

Reset Communication : NMT Z &2 0l Communication Reset 2 LFot}AS M O0I0{ NMT Zellgs Sof
Boot-Up ZIAUCHD Master 0ff 22 ELICtH Pre Operational 2 Xt 2 =HIHA
ZLICH

NMT state Pre-operational

PDO S4&I2 otJl & PDO Ol UHet E2E SDO E Soll Master Jt Slave 0l 8E6tLE 228t Data E 0]
ZLICH PDO S41E otJl &0l SDOE Sdoi PDO S4l2 =Hlot= A LICH

NMT state Operational
NMT Zg2 SoHM 2 JI1JIE Operation 22 HEAIHAM PDO S&I2 AIESHAH &LICH SDO S8 &

NMT state Stopped
Network Off 2M|Jt ZA5IUS [ SDO S4I PDO SE4IS =&

Heartbeat S&12 Jts&LICH

NMT &Eiol ME S4& Jis Zadle

o
0
a
118}
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Pre-opratinal Operational Stopped

PDO 0]
SDO 0]

SYNC 0] 0]
TIME 0] 0]
EMCY o 0]

Node control and O o O
error control

* O EAIJI S410| Jitsdlitle EAIY
4.3 Error Control Protocols
Device E0| 8 M & SZolD U=KX L0tE2E Protocol ES LEHLILCH

CANopen BiA= 2 DAl &A0] JASLICH Protocol node guarding 2t Protocol heartbeat 0| U LICE.

4.3.1 Protocol node guarding
Master 0l A Slave I & S&6t] UA=XE RTR Frame = Soll Slave Ol 20 29 Slave = & NMT

State & Master A JtEd F= A QLICH

NMT Master CAN-ID = 1792 + Node-ID NMT Slave
T . e SO oquest asasens ol TEICHION
d
z
; ﬁsponse
3 : - 1 s /
@ confirmation —
§| ¢ °
=
£
- L ... iineessage "*:"eifs'?'*?:':%i??.f.%el:ﬁa................... SoNRan
»
§ response
confirmation : ;
e T
V indication indication

Node guarding event* *If guarding error Life guarding event*

S 2 gtoll et Slave 2 MNT &EHE 2ol SLICH
—. 4: Stopped

—. 5: Operational

—. 127: Pre—operational

&2 bit 2l t= Toggle Bit £ Slave ot S22 oi = [MOtCt Toggle 2 & LILCH

LS;ELECTPPC j 15
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Master = RTR Frame & &&=l Node guard time OFCH Slave 0l 8 &&HLICH. 2t Master 2F Node life time 0l

%A

ANUEE RTR Frame 8 &3&o6tA ZHU Slave It Node life time Ol XILF&=% Master ff S22 otAXl

1
ulo

20 Guard Error 2t &M StAH ELICH. 4™ 2+ Master 2 Slave 0l &8 & A= Guard Error Event Jt

=& FLUICH iS7 2 =0

= CANopen NMT State Jt Pre—operational @& & LIC}.

4.3.2 Protocol heartbeat
Error Control Protocol 2 Heartbeat 2 & GIUS & Heartbeat Producer 0l &8 & U= AlI2HOCH XHa1Q
MNT State 822 S2YLICI Heartbeat consumer= & H 0 Ues A2t SOt Heartbeat Producer Jt

Heartbeat & WAl ZUS B Consumer 0l M= Heartbeat event 2t £ 24 8HLICt.

Heartbeat Heartheat
producer consumers
reques CAN-ID = 1792 + Node-ID
; -\’ r 3
1 o indication
g >
g indicatign £
£ | = 2
5, reguest indication = 5 ,,
\’ : S _-:,:u =
7 (-] E
0 indication T
>
indication g
indication % ©
<
NE -
>
Heartbeat event

S 2o gt et Slave &l MNT AEHE 2ol SLICH.
—. 4: Stopped

—. 5: Operational

—. 127:Pre—operational

o9 re e HEZ Al 02U

S7 CANopen 2 Producer &3

mn

o U= A2+ OICH & NMT State £ consumers 0l Hl JIE2X™ F==

SEAIOILICH OB 2 LetM O 2 Master Jb Consumer JF ELICE

44 CANopen EDS File

QI EISl WetOIE ol et 20t E0iA= W LICH CANopen Manager 22 18 S

O
Q'E
=)
)]
T
)
\I
1

1
Met0leE MOosto A & M AFSELICH d2 R4 LS ELECTRIC OIM MIEst= iS7 & EDS = PC Ol
&X| otHOF eLICE

—. EDS file 2 LS ELECTRIC ZHIO|Xl(www.lselectric.co.knE& SollAd Ct

Ao
HU
In
nt
o
1
0
>
C
[w
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—-. EDS It 0IF : LSIS_IST_CANOPENXx.EDS

LSIS_IS7_CANOPENxx.EDS = Master Configuration T2 &40 AX EDS It
ELICH

1o
0l
=)
4n
rr
¢

Holl Copy otH

5. Detailed specification of communication profile specific objects

5.1 Device type
S8 2| Device Type 2 LtEIHLHE= SDO LICE.

Index 0x1000

Data type UNSIGNED32

Sub-index 0x00

Access RO(Read Only 42| & 8)
Data 0x00010192

5.2  Error register

=82 Error ol Cigt 2 YLICH

Index 0x1001

Data type UNSIGNEDS8

Sub-index 0x00

Access RO
Bit a8
0 Generic error
1 Current
2 Voltage

Data 3 Temperature
4 Communication error (overrun, error state)
5 Device profile specific
6 reserved (always Ob)
7 manufacturer-specific

53 Pre-defined error field

S0 Emergency Ol Oist 82 LICH

Index 0x1003

Data type UNSIGNED32
Object code Object code
Sub-index 0x00

17
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Description gtMSE Errorel 5=
Access RW (Read/ Write)

Read | &M ZA5t Emergency Errorll Ji=
Data

Write | 02 & A2 ESR Emergencydt 25 Reset
Sub-index 0x01
Description OHE =20 ZMSt Emergency 82
Access RO
Data Error code 2t (6.1.2.12] Error CodeE & X)
Sub-index 0x02~0x08
Description ZI20 ZAst Emergency EE
Access RO
Data Error code 2t (6.1.2.12] Error CodeE &X)

5.4 COB-ID SYNC message
SYNC Message & EUIF== Device 2l CANID Ol Tt HEE 2110 M= SDO g LICH.

Bit a2 UsS sl

31 30 29 28 11 10 0
0 0000y, 11-bit CAN-ID
X |gen.|frame
29-bit CAN-ID
MSB LSB

iS7 CANopen &2 SYNC € 20t S0/J|12t & =2 Hd2 otAl ¥sLIth L8t 1D & Standard & Xl

SHAl S0 USLICH A2 Z gen dt frame 2 25 0 0/0{0F &LICEH
Index 0x1005
Data type UNSIGNED32
Sub-index 0x00
Access RW

Read SN 4F350 A= SYNC 2 CcOB-ID

Data
Write SYNC 2] COB-ID E &3

55 Manufacturer device name

CANopen 82| 0ISEE &UCL

Index 0x1008
Data type VISIBLE_STRING (22X &)
Sub-index 0x00

18

©

o



iIS7 CANopen Manual

5.6

5.7

5.8

5.9

Access

CONST (HZ=0t°| Data 2 Il ME¢)

Data

IS7 CANopen

S8 Gt=dIoe HA

Manufacturer hardware version

HE2YLICH

Index 0x1009

Data type VISIBLE_STRING (2%t &)

Sub-index 0x00

Access CONST (HZE 2012l Data 2 2D MEY)

Data CANopen 1.00 (& H/W HEO0 WMt getd = US)

Manufacturer software version

SH ATEYNO HAE HEQLICH

Life time factor

Error Control Protocol =

Node Guarding Protocol 2

AF2E 2 Life time factor2 &3

Index 0x100D
Data type UNSIGNEDS8
Sub-index 0x00
Access RW
Node Life Time & H&HGHI| <18t factor 2 Node Guarding
pata Protocol € AM&0tXl ZE M= 0 2 LICH

5.10 Store parameters
SAMOZ2 HIP Keypad & DataSS MA0 HHE MEEH ste SDO LICH

Index 0x100A

Data type VISIBLE_STRING (2%t &)

Sub-index 0x00

Access CONST (HZ2D19| Data2 D MEY)

Data Version 1.00 (8& S/W BHAH Met Zetd &= US)
Guard time

Error Control Protocol & Node Guarding Protocol 2 AIE& M2 Guard time 8 &&dt= SDO & LILC}.

Index 0x100C

Data type UNSIGNED16

Sub-index 0x00

Access RW

Data Guard Time AlIZt0I0H ©<I= msec

45t= SDO LIC

19
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Sub-Index 0x01,0x02,0x03 2 XI& otXl 220 0x04 Bt XIFE &LICH
Index 0x1010
Data type UNSIGNED32
Sub-index 0x04
Name Save Inverter Parameters
Access RW
0x0001 & MHol= MES & = Ull= <LYLICH
Read | 0x0000 & ol CIHEHS 2= S0 SoiM MES & =+ 8il=
SLICE
Signature MSB LSB
Data 1508858/ character e v a s
Wiite hex 65, 76, B1, 73,
o H Z2 g= Data & HB0FLH Keypad Itet0IE 0|
ROM Ol M& ELICH
5.11 COB-ID EMCY
Emergency Frame 2 CAN-ID & & &3dt= SDO & LICt IS7 CANopen M= A&F0| 22X U D]
HEOZ0 S JSLICH
Index 0x1014
Data type UNSIGNED32
Sub-index 0x00
Access RW
$NODEID+0x80($Node ID = &M sS&0 EFAH U=
Data
FBus ID & LIC}.)

5.12 Producer heartbeat time

Index 0x1017

Data type UNSIGNED16

Sub-index 0x00

Access RW

Data msec &2 AlIZtE &3 ELICL
6. Profile

6.1

CiA 402 Drive and Motion Control device profile

Velocity Mode 2t X & & LIC}.

20
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6.1.1 Finite State Automation
0| State= CiA 402 2 [ AI25t= S&9 AEHQILICH

0
Y
Not ready to
switch on
g 15
»  Switch on Fault
> disabled <
2 17 14
13 ;
10 Rgady to o > Fault rgactlon
switch on active
12 13 15
Switched on 8
16 l 4 T 5 Power-off or reset
Quick stop »  Operation [—
active < 1 enabled

Switch on : A X2t% Operation enable & = U= AEH. AH2SE RUN NS UWE = A= AEHLLICH
Operation enabled : 2EJt *S5t] U= AEHLLICH

Quick stop active : 2HE EXl Al2l= &E =2 FX &AEHE Z&LIC.

of B} BE0l E oHE S& H 2LICHL

[Transition |Event Action
0 s B AoF &eh 2 Ha x5
1 s B CANopen sS4l Jts
2 Operation Mode £ B &t =]
3 Switchon HEE A= M s
4 Enable Operation @& &A= W 2HRS
& OIHE &H |A 28 FHS 20t
5 Disable Operation Z2¥& &A= WM Soix e = mT mas owe
6 Shut Down ZH =S EAS M SHI S S0IU2H Free run stop 2 &
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7 Disable voltage &S ZAS M s
8 Shut Down Z2&S 2AS M Free run stop £ &
9 Disable voltage &S ZAS M Free run stop £ &
Disable voltage @& =& Quick Stop
10 S S ([T Free run stop 2 &
Quick Stop 0l EFEI A= 2H Al
11 Quick Stop HE S ZAS M .
12 Disable voltage S8 & 2%t= M Free run stop & &
13 QIHE Ol Trip O] EMGIRE B Trip AIEA =3
14 Nso=z HEt Trip AIEA =3
15 Reset Y& = E{LI Trip Ol oHXl EIRUS [ [Switch on disable AEHZ B1&
16 Enable operation &S 2yA= M CtAl 2H s
6.1.2 CiA 402 SDO
6.1.2.1 Error codes (Object : 0x603F)
Index : Ox603F
QIHE Ol Trip O 2MSIRAS B O Trip 2l SFE 27| ?loil ArEdt= SDO & LICH
Otel HE= QIHE Ol Trip 01 LM} S 1 SESt= Error code BIS LI
Fault Code Number Description
0x0000 None
0x1000 UNDEFINED
0x2220 Inverter OLT
0x2310 OverCurrent1
0x2330 Ground Trip
0x2340 OverCurrent?2
0x3130 In Phase Open
0x3210 Over Voltage
0x3220 Low Voltage
0x4000 NTC Open
0x4310 Over Heat
0x5000 HWDiag
0x5450 Fuse Open
0x6300 Para Write Trip
0x7001 Fan Trip
0x7011 OptionTrip1
0x7012 OptionTrip2

22
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Fault Code Number Description
0x7013 OptionTrip3
0x7021 |O Board Trip
0x7022 X1O Trip
0x7120 No Motor Trip
0x7310 EncorderTrip
0x8401 Speed Dev Trip
0x8402 OverSpeed
0x9001 External Trip
0x9002 BX
OxFFO1 Ethermal
OxFFO03 Out Phase Open
OxFF04 Over Load
OxFFO05 Under Load
OxFF06 Thermal Trip
OxFFO7 Pre PID Fail
OxFFOA Lost Command
OxFFOB Lost Keypad
6.1.2.2 Control word (Object : 0x6040)
Index : 0x6040
Otell Bit 42 Control Word 2 Bit € FE & LICH
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
nu nu nu nu nu r nu fr rr ur er eo gs ev S0

B so: Switch on

B ev: Enable Voltage

B gs: Quick stop

B eo: Enable operation

B er: Enable ramp

B ur: Unlock ramp

B r1: Reference ramp

m  fr: Fault reset

B h: halt

B 1 reserved

B nu: Not used

4bit Ol A 7bit AtOli= Operation Mode IA S& 6= S HIEQLICH

23
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Otel E= 5110l Li2E= FSA 2l AEHOIAS HE Y- LICH
Bits of the controlword
Command Transitions
Bit7 |Bit3 |Bit2| Bit1 | Bit0

Shutdown 0 X 1 1 0 2.6.8

Switch on 0 0 1 1 1 3

Switch on + enable 3+ 4

operation 0 | 1 1 1 )
(NOTE)

Disable voltage 0 X X 0 7.910.12

Quick stop 0 X 0 1 7.10,11

Disable operation 0 0 1 1 1 5

Enable operation 0 | 1 1 1 416

Fault reset ; X X X X 15

NOTE Automatic transition to Enable operation state after executing
SWITCHED ON state functionality.

Transitions 0l LI2= =Xe 5110 ULs 9HE S& Zo HaALICH
Enable Operation M AtEdt= Y8 HE &HO0IC.
Bit Value &9
0 0|18 & AMEE KX
4 (Enable Ramp)
1 HH HIEON 2ol UHE &
0 £ =1} Hold
5 (Unlock Ramp)
1 SHE FLNA S
0 SHFD =0l Zero &
6 (Reference Ramp)
1 SEFM4L 453 oz g
8 (Halt) X AZ ot &

24
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Run ramp
function
generator

1 l
Lock 0

Bit5

Bit 6

Limit function output

Bit 4
'Il Ramp input value Ramp

. Ramp output value
— function
|

0 0
generator

Special |0

function —r

generator

Velocity demand -

6.1.2.3 Statusword(Object : 0x6041)
Index : 0x6041
OteH Bit &2 Control Word 2| Bit & & LICH

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

nu nu Nu ila tr rm nu w sod | Qs ve f oe o) rtso

=]
c

rtso : ready to switch on
so : switched on

oe : operation enabled
f: fault(Trip)

ve: voltage enabled

gs: quick stop

sod: switch on disabled
w: warning

rm: remote

tr: target reached

ila: internal limit active
B nu: not used
FAS 2| AEHOl & BIE &8t
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Statusword

PDS FSA state

000 Xxxx x0xx 0000,

Not ready to switch on

0000 XxxXx X 1xx 0000,

Switch on disabled

X0 XX x01x 0001,

Ready to switch on

X Xxxx x01x 0011,

Switched on

OO0 KX x01x 0111,

Operation enabled

W00 X x00x 0111,

Quick stop active

0000 0000 X 1111,

Fault reaction active

30000 Xxxx X0xx 1000,

Fault

H, CIHHE Sl metolel £€Fol et 80t Eetd)

6.1.2.4 vl target velocity(Object : 0x6042)
Index: 0x6042
Jls: Target &
el rpm
2 =80
&3 el -30000 ~ 30000
(-2 IYE 2H, +242 FLE 2
Object description
Attribute Value
Index 6042,
Name vl target velocity
Object Code Wariable
Data Type Integer16
Category Conditional: mandatory if v/ is supported
Entry description
Attribute Value
Sub-Index 00,
Access rw
PDO Mapping See (CiA402-3/
Value Range Integer16
Default Value 0000,
6.1.2.5 vl velocity demand (Object : 0x6043)

Index: 0x6042

Js: 8 =282 5

91 rpm

26
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(-2 AW 2, +AS Y

&, QIHEQ Tiet0IH &0l el g0t getd)
Object description

oo
o

Attribute Value
Index 6043,
Name vl velocity demand
Object Code Variable
Data Type Integer16
Category Conditional: mandatory if v/ is supported

Entry description

Attribute Value
Sub-Index 00,
Access ro

PDO Mapping See /CiA402-3/

Value Range Integer16

Default Value No

6.1.2.6 vl velocity actual value (Object : 0x6044)
Index: 0x6044
Js: 8 28 &5
=2l rpm
Jl= HB:0
&3 #9: -30000 ~ 30000

(-3t2 JYE 20, +22 FLE 2, QIHES IietolH SF0 et ot getd)

W

LS'ELECTRIC ‘ 27
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6.1.2.7

6.1.2.8

28

Object description

Attribute Value
Index 6044,
Name vl velocity actual value
Object Code Variable
Data Type Integer16
Category Conditional: mandatory, if vl is supported
Entry description
Attribute Value
Sub-Index 00,
Access ro
PDO Mapping See /CiA402-3/
Value Range Integer16
Default Value No

vl velocity min max amount(Object :0x6046)
CiA402 Profile Ol XI&&te

otAl EUSLICH S JIs2 Parameter & ADV 24, ADV 25, ADV26 Ol

= ez 2

o
o

QEXMEQIXE IS72 Jisd Y B2 FHUHN ==

USLICH

vl velocity Acceleration(Object :0x6048)
Index: 0x6050

Jls: It Al2tg H38ote QENE
=49 sec
Jle IBH:0.0
&% H?:0.0~600.0 (Q/HE2 metOle &0 Tet B E2td)
delta speed
vi velocity acceleration = ———
delta time
=
3
g 3
a
E
T
delta_time °
time
Transfer characteristic of the velocity acceleration
O8N 50| Delta ALIE2 Delta Al2t2 Soll JtSAI2HE F&LICH
22l 2IHES oHEAHS DH6HA delta_speed & Max Speed 2 1NAGID EFol= W20IEE

Hl2lotASLICH
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6.1.2.9

Object description

Attribute Value

Index 6048,

Name vl velocity acceleration

Object Code Record

Data Type vl velocity acceleration decelaration

Category Conditional: Mandatory of vl is supported
Entry description

Sub-Index 02,

Description Delta time

Entry Categary Mandatory

Access rw

PDO Mapping See /CiA402-3/

Value Range Unsigned16

Default Value Manufacturer-specific

vl velocity deceleration(Object :0x6049)
Index: 0x6049

| ANZtS &

=

1

- oF
o

t

rr

QumE

J
or
I
1o
ol

X
S

. sec

o
40

S
r

0

ILCH:
= 0~ 600.0 (OIHE Sl Hmetole 23X et "ot getd)

0.
0.

?
T -

nx
0

. . delra speed
vi velocity deceleration =

delta time

velocity

delta_time

.

—
time

Transfer characteristic of the velocity deceleration

A£AIZIE FEt

(-

-

o

JE0M 2X0| Delta ATIE2 Delta Al2t2 Sdl ICt..
<fcl 2HE 2

Hl2lotASLICH

OHHHE NHMHAM delta_speed & Max Speed 2 D& DL

£dol=

metole &

LS'ELECTJ?IC ‘ 29
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Object description

Attribute Value
Index 6049,
Name vl velocity deceleration

Object Code

Record

Data Type vl velocity acceleration decelaration

Category Conditional: Mandatory of v/ is supported
Entry description

Sub-Index 02,

Description Delta time

Entry Category Mandatory

Access w

PDO Mapping See /CiA402-3/

Value Range Unsigned16

Default Value

Manufacturer-specific

6.1.2.10 vl velocity Quick Stop (Object :0x604A)

Index: 0x604A

J|Is: Quick Stop A2t &
el sec

JlE IBH: 0.0

&4F ¥

velocity quick stop =

3ot LERNE

f1: 0.0 ~600.0 (Q/HEA 2 metolel £€Foil et

delta speed
delta time

&

velocity

deltta_speed

_c,>_|j} = I)

Y

time

Transfer characteristic of the auick ston deceleration

JE0IM 2X0I Delta ALI=2 Delta AlIS Soll ZSAIZ4E EEULHL.
ALAE BB el tEd S DAl Al delta_speed £ Max Speed & 11&E6t) £&ot= WetOIHE
NielotAsLICH
30 I LS‘ELECTRHC
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Object description

Attribute

Value

Index

G04A,

Name

vl velocity quick stop

Object Code

Record

Data Type vl velocity acceleration decelaration

Category Conditional: Mandatory of v/ is supported
Entry description

Sub-Index 02,

Description Delta time

Entry Category Mandatory

Access rw

PDO Mapping See /CiA402-3/

Value Range Unsigned16

Default Value

Manufacturer-specific

6.1.3 IS7& SDO
6.1.3.1 38YY SDO =4
-. 2IHH 2LIHE 9
S4IF=2A 0h300 ~ 0h37F AFOIS] 81D M8 =2SEX ItetlIHESS LU
CANopen HlM & Index € 0x4000 0112 Sub Index & S&F=A0A 0h300 2 1 LIGIXl 2t 1 2 Gst gtLICH
o) S& =24 0n031001 A= a2 A A2™ Index : 0x4000, Sub Index : 0x11 2 Data & LICt.
-. eIHH Mol 2
S&IF2 0h380 ~ Oh3DF AFOI2] M &2 SS9 Lct0IHES L LICH
CANopen HlAME= Index € 0x4001 0112 Sub Index = SAF=A0A S0 S X2l =0 12 Gst 2LIC
Ol) S& =4 0n0389 0l A= a2 A0 A2H Index : 0x4001, Sub Index : 0x0A 2| Data & LICt.
—-. 2IHH 22 XM g
S4&IFA 0h3E0Q ~ Oh3FF AOIS TI22l MO 2SEY Met0le S8 LELIC
CANopen HlM & Index € 0x4002 0112 Sub Index &= S&F=A0A Oh3E0 2 ®H LIHXI &0l 1 2 Hst gt LICH
0l) S41 =4 0n03E1 0l A= 22 A0 ASH Index : 0x4002, Sub Index : 0x02 2| Data & LICH
=9) H=Zeal Mo 29 22 8Fot)| Mol EFE0 UL g0l 0AXIS &0l S0k SHCt Ol& gt0l 001 Ot
dR0l= UM 022 H4Fot0 LAl Jol= 22 SFGH00RE met0le 2 J1s0l S&GHA &0 01d 2ol
00l Otk B0 £ CtAI 00l Ot gt Z&5tH HMetlieH= Jls =832 otAl LSLIC
LS'ELECT!?JC ‘ 31
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6.1.3.2

= 1Yes2 £3& ol &

0ll) OhO3EOD (Index:0x4002 Sublndex 0x01) I2tOIE MEOA OI& 20l 1:Yes @ AR B X 0:No 2
HAFE OIHH Wet0IeH=0l MESIH & LICH

Keypad I2t0IEHE S SDO =4

Keypad LtctOIEISE Group 0l 2/all Index gt0l EoHXIM Subindex = ZE&E HSLICH
Ofell == Group Ol 2 Index gt= LIEFH 21 LICH

Index g4
0x4010 DRV Group
0x4011 BAS Group
0x4012 ADV Group
0x4013 CON Group
0x4014 IN Group
0x4015 OUT Group
0x4016 COM Group
0x4017 APP Group
0x4018 APO Group
0x4019 PRT Group
0x401A M2 Group

6.2 PDO

6.2.1 RPDO

32

CiA 402 Drive and Motion Control & Frequency converter  PDO Ol CHoH A & T 0 ASLICH
CiA 402 Profile 2 RPDO = Ct&ut 2 &5LICH
RPDO H1S | XI& | &Y
1 Z'== | Controls PDS FSA and Target velocity(vl)
2 & &4 | Controls PDS FSA and Target velocity(vl), and target torque(tq)
3 SE | HMZ AL Specification

IS7 CANopen Ol A= RPDO1 Bt RPDO3 2t= XA ELICH

RPDO S92 41 ol et £FLICH

RPDO1 2 sS4l
RPDO3 o sS4l

Itet0l B Object 2| Index & 0x1400 I LICH
Itet0l B Object 2| Index & 0x1402 I LICH

Object t2] Sub Index Iel0IEHHER2 =Y &LIC

Gl) In Group 2 Code 20 ¥ Tt2t0IE 11 Monitor[mA]2l gt2 &I 2ol = Index 0x4014 112l Sublndex

0x14 2 gt 4% FLICH

Sub Index

=3
=

0x

ux
02

0x01

Jl

or

COB-ID (PDO o D% CAN ID &t)
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Access RW
=J|gt 0x0200 + Node ID (RPDO1), 0x0400 + Node ID (RPDO3)
s Transmission Type
0x02 Access RW
ZJ|8t 255

Transmission Type st0ll }& Trans Mode
0: SYNC It &M i OtAEOA RPDO
Data 2 B3It
1~240: SYNC It &
252: X&AGHX &£&

ot S

&2
K

RPDO £ & &EHLICH
253: X&olX &£&
254: Manufacturer defined (0OFAE 2
255: Event Trigger Ol 2|8t RPDO E

Of
Ju
=2

et CHELICH)
HEELICEH

i

6.2.2 RPDO MAPPING
IS7 CANopen Map 2 &L 0l ASLICH JHE2Z 1201 Map = OISUH=Z2

6.2.2.1 RPDO1 Mapping
CiA 402 Profile Ol &% U= RPDO L LICH.
Index: 0x1600

Otei = RPDO1 Map & LILCH.

Sub index £3 g Itet0IE Index | ItetOIE Sub Index | ItctOIE &
0x01 0x60400010 0x6040 - Control word
0x02 0x60420010 0x6042 - vl target velocity
6.2.2.2 RPDO3 Mapping
LS Drive Profile 0l 28 & U= PDO Y LILC
Index: 0x1602
Ot2 H= RPDO3 Map LICH
Sub index 23 & Itet0le Index | IetOIE Sub Index | ItetOIE S
0x01 0x30100010 0x3010 - Para Control — 1 Data Value
0x02 0x30110010 0x3011 - Para Control — 2 Data Value
0x03 0x30120010 0x3012 - Para Control — 3 Data Value
0x04 0x30130010 0x3013 - Para Control — 4 Data Value

Para Control —x Data Value = COM-51~54 K| & U=s SAF=A9)

6.2.3 TPDO

CiA 402 Profile & TPDO = Cts1 & &LICH

sk 2JFO
= BAg

ThetOlE O Write LICF
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I/O POINT MAP

RPDO B1S | X2 | &Y

1 &2 | Controls PDS FSA and Target velocity(vl)
2 &4 | Controls PDS FSA and Target velocity(vl), and target torque(tq)
3 o MZAE A E

IS7 CANopen Ol A
TPDO €9 =4I 2
TPDO1 2 Sl
TPDO3 2 Sl

TPDO1 1t TPDO3 2t
Ol CHet &Z A LIC.

IH2t0lE Object 2 Index =
Itet0lE Object 2| Index =

K& eLICh.

0x1400 2 ULICH.
0x1402 Y LICH.

Object 2t2] Sub Index Ii2I0IEH=ESE2 =< & LICH
Sub Index | 4 =29
s COB-ID (PDO 2 12 CANID &)
0x01 Access RW
=8t 0x0180 + Node ID (TPDO1), 0x0380 + Node ID (TPDO3)
s Transmission Type
0x02 Access RW
EPIEN 255
s Inhibit Time
0x03 Access RW
|t 0
s Event Timer
0x05 Access RW
=8t 0
Transmission Type (0l [I& Trans Mode

0: SYNC It &HotA=S [ CANopen SE0UIA TPDO £ MdotMH O0IM Data 2t B3Il 818 B2 Ois
SotAl 21 Data 2l B3t AS B TPDO € M SELICH

1~240: SYNC ot & &

252: SYNC Jt

ot gt

&

=

I OtCt

4013 S0/

Data =

HdEEUS B TPDO E ASELILCH

253: OtAEIDE TPODO E

255: Event Trigger 0l 2|8t TPDO E M & ELICH Data 2 B30t Event Time 0] XNILIE S

TPDO £ &5t Event Time &0l B180F /JS MOl= Inhibit Time 0 XILID

o=

Remote Frame 0| S 2™ Data € Update
254: Manufacturer defined (IS7 CANopen 0l Al = Event Time OFCt TPDO &

Inhibit Time 0l XILtJ| M0l= TPDO € ®&ESHK ZSLUICH

6.2.4 TPDO MAPPING

IS7 CANopen 2

34

Map 2

DEEHN AsLICH

Jdez

gt RPDO E NS ELICH
PDO 0l Update 2t 0 OFAEOIA TPDO & &6t= Remote Frame Ol

02M40] Map & 0t&8

S EELICEH

N

LtAlE TPDO E & SELICH
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6.24.1

6.2.4.2

7.1

TPDO1 Mapping
CiA 402 Profile 0l &% &l Of

ol
PN

Index: 0x1A00
Oteh == PDO1 Map LICEH.

= PDO

LICt.

Sub index a3 gt Itet0lE Index Itet0lE Sub Index oretolyd ¢
0x01 0x60410010 0x6041 - Statusword
0x02 0x60440010 0x6044 - vl velocity actual value

TPDO3 Mapping

LS Drive Profile 0ff &8 U= PDO LICH

Index: Ox1A02
Otel E= PDO3 Map 2 LIC}.
Sub index 23 3 Ttet0lE Index tet0lEe Sub Index | HietOIH &
0x01 0x30000010 0x3000 - Para Status - 1 Data Value
0x02 0x30010010 0x3001 - Para Status — 2 Data Value
0x03 0x30020010 0x3002 - Para Status — 3 Data Value
0x04 0x30030010 0x3003 - Para Status — 4 Data Value
Para Status —x Data Value & COM-31~34 tAl €& U=s S&IF=2A2 MH0IEE Read & SRILICH

/. 2IHH IietolEl

2d Ielole elAE
_ Keypad . Factory .
Description Displa Setting Range Default Type/Units

CNF-30 | 2IHEO &E&HE SEEE EF | Option—-1 Type = “CANopen”

SHCZ2H 2MXES U2 - = 3 =
DRV-06 2FH A Cmd Source FieldBus FX/RX-1

X| /é!?(‘l

SHCZRH FhXFE 22 ” « 3
DRV-07 SH2E=TH = Freq Source FieldBus Keypad—1

x| /élxﬁ

sSHeZ2 = B P ” . .
DRV-08 SEEEE =5l Trg Source FieldBus Keypad—1

A &3
COM-06 S& 2 Version FBus S/W Ver = = X. XX
COM-07 =94 &3 FBus ID 1~127 1 X
COM-09 CANopen2 LEDAMEH FBus LED = = =
COM-10 CANopen £& Opt Parameter1 0~7 0 X
COM-11 CANopen Profile& &4 Opt Parameter2 0-1 0 X

LS;ELECTPPC
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I/O POINT MAP

_ Keypad . Factory .
Description Displa Setting Range Default Type/Units
CANopenOtAEOIA S1012
COM-31 Para Status — 1 0x0000—-0xFFFF 0x000A OxXXXX Hex
TPDO Data®2| Keypad Addr
CANopenOtAEHOIA A2
COM-32 Para Status — 2 | 0x0000-0xFFFF 0x000D OxXXXX Hex
TPDO Data®2| Keypad Addr
CANopenOFAEHOM A A2
COM-33 Para Status — 3 | 0x0000-0xFFFF 0x000F OxXXXX Hex
TPDO Data®2| Keypad Addr
CANopenOtAEHOIA 4012
COM-34 Para Status — 4 [ 0x0000—-0xFFFF 0x0000 OXXXXX Hex
TPDO Datall Keypad Addr
CANopenOtAEHOIA MO &
COM-51 Para Control =1 | 0x0000-0xFFFF 0x0005 OXXXXX Hex
RPDO Data®l Keypad Addr
CANopenOFAEOIA MO &
COM-52 Para Control =2 | 0x0000-O0xFFFF 0x0006 OXXXXX Hex
RPDO Data®| Keypad Addr
CANopenOFAEOIA MO &
COM-53 Para Control =3 | 0x0000-0xFFFF 0x0000 OXXXXX Hex
RPDO Data®| Keypad Addr
CANopenOtAE OIAl IO &
COM-54 Para Control =4 | 0x0000-O0xFFFF 0x0000 OXXXXX Hex
RPDO Data®| Keypad Addr
“No”
COM-94 | =4&0 etoly et Comm Update “No” =
“Yes”
\INoneII
"Free—Run"
Lost Commandl} 225t S "Dec" "None"
PRT-12 Lost Cmd Mode =
d2 oHH S& 43 "Hold Input"
"Hold Output"
"Lost Preset"
PRT-13 | Lost Command Z& Al2t && [ Lost Cmd Time 0.1~120.0 1.0 0.0 sec
PRT-14 | Lost Presetl £&& &3 Lost Preset F 0.00 0 Hz/Rpm

7.2 J|& Field Bus Parameter &%

7.2.1 COMO07 FBus ID

CIHEOIAM 280ts Efl= 0~127 A £F0| Jisotlt 0 2 CANopen OlA AFESHX
HZEotAES 2 CANopen SEOIAM ERR LED Ot 22014 &LICH (3.2 &

7.2.2 COMO09 FBus LED
CANopen EE0 U= LED E HEote=

0Bit : CPU LED

36
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1Bit : ERR LED
28it : NODE LED
3Bit : BUS LED

COM-09 LED &HEf ofl)

BUS LED(Green) NODE LED(Green) ERR LED(Red) CPU LED(Green)
OFF ON ON ON

7.2.3 COM 94 Comm Update
Keypad 2 &&E 0 U= gt==2 CANopen s8N BHHBHI| 2ol YesE =2 F=0{0F &LIC

7.3 Opt Parameter &Y

7.3.1 COM 10 Opt Parameterl
CANopen S4&I55E &dFot= Itet0lH LLUICH
23 g9l 0~7
0 : 1Mbps
1 : 800Kbps
2 . 500Kbps
3 : 250Kbps
4 : 125Kbps
5 :100Kbps
6 : 50Kbps
7 : 20Kbps
Default = 0: 1Mbps & LIC}H.

7.3.2 COM 11 Opt Parameter2
Profile «l&dt= Tet0lE LICEH

Y2 0~1

0 : CiA 402 Drive and Motion Control Velocity Mode (Frequency Converter PDO1)
1 : LS Device Profile(PDO3)
Default = 0: CiA 402 Profile & LICt.
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I/O POINT MAP

7.4
7.4.1

71.4.2

7.5

7.5.1

7.5.2

)| SKlg metold €3

COM 31~34 Para Status
COM 11 OllAl LS Device Profile 0| &8RS LU HFHO0| JItsELICH
4009 metole F=AE2 XAGHH TPDO3 E ol OFAEO metole 2t2 8SokH LG

CiA 402 Velocity Mode Jt JEIEIE FR0= =2 HMelJt & €30l SXELICL

O

COM 51~54 Para Control
COM 11 Ol A LS Device Profile 0l dE&EUS B0 &0l JtsELICH
4008 mtetole =48 XN&EGHH RPODO3 E Soll DtAHOM MEE Hmetold gt A ELICH
CiA 402 Velocity Mode Jt dEHEIQE BR0= =2 XMt D 84301 2XELICH

Lost Command It2t0IH &3
IS7 CANopen 2| Lost Command 2 &&t =212 CANopen 2| NMT &HEHJF Operation & [ Master 2t Slave Jt
AT ULt EHHGIH Lost Command & ZMAISIX ZSLICH = NMT State It Operation 01212 AFEH Dt
PRT-13 0 €2 &N A= A0l XILLH Inverter = Lost Command &EHJt ELICH & =0 X&E, 828 X &

= OftLt 0l&0] Fieldbus & A&EEH AN OF Lost Command It M SFLICY.

PRT-12 Lost Cmd Mode
None: Inverter Jt Lost Command &EHJt EIH S OtRd =XIE otAl ZSLILCH
Free—Run: Lost Command &EiDI &/H 2HE= Free Run XIS GtAH T2 Lost Command Trip O A8 &fLICY.
Dec: Lost Command &EiJF &8 2B = Trip 2= EXE oA &1 Lost Command Trip 01 2448 LICH
Hold Input: DA%z SHE2 £EXNE22 2HE= HE 2&6HHM Lost Command Warning 0 224 &HLICY.

Hold Qutput: &M 28 £&& Z2HE HEZ 2&GHHAM Lost Command Warning 0| 2 &L Ct.

0z
il
c
o

Lost Preset: PRT-14 0l &3 & 2&d 52 2He HE S&6IH A Lost Command Warning 0 &

PRT-13 Lost Cmd Time
CANopen 0] E4I2 otHA MNT State JF Operation 01212 AEHJF PRT-13 0l E€HI O Us A2t 0l4e=2

SXIb EH Inverter = Lost Command &tEHDF E LICEH.

7.5.3 PRT-14 Lost Preset F

38

PRT-12 2| Lost Cmd Mode Ol Lost Preset 22 HAECAS A Inverter It Lost command A EfIF &I H
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Headquarter
| | q M Overseas Branches

LS-ro 127(Hogye-dong) Dongan-gu, Anyang-si, Gyeonggi-Do, 14119, Korea « LS ELECTRIC Tokyo Office (Japan)

M Seoul Office

Tel: 81-3-6268-8241 E-Mail: jschuna@Iselectric.biz

LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386, Korea

LS ELECTRIC Beijing Office (China)

Tel: 82-2-2034-4033, 4888, 4703  Fax: 82-2-2034-4588

Tel: 86-10-5095-1631 E-Mail: khpaek@Iselectric.com.cn

E-mail: automation@Iselectric.co.kr

LS ELECTRIC Shanghai Office (China)

Tel: 86-21-5237-9977 E-Mail: tsjun@lselectric.com.cn

B Overseas Subsidiaries

LS ELECTRIC Guangzhou Office (China)

LS ELECTRIC Japan Co., Ltd. (Tokyo, Japan)

Tel: 86-20-3818-2883 E-Mail: chenxs@Iselectric.com.cn

Tel: 81-3-6268-8241 E-Mail: jschuna@Iselectric.biz

LS ELECTRIC Chengdu Office (China)

LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China)

Tel: 86-28-8670-3201 E-Mail: yangcf@lselectric.com.cn

Tel: 86-411-8730-6495 E-Mail: jiheo@Iselectric.com.cn

LS ELECTRIC Qingdao Office (China)

LS ELECTRIC (Wuxi) Co., Ltd. (Wuxi, China)

Tel: 86-532-8501-2065 E-Mail: wangzy@Iselectric.com.cn

Tel: 86-510-6851-6666 E-Mail: sblee@lselectric.co.kr

LS ELECTRIC Nanjing Office (China)

LS ELECTRIC Vietnam Co., Ltd.

Tel: 86-25-8467-0005 E-Mail: ylong@lselectric.com.cn

Tel: 84-93-631-4099 E-Mail: jhchoi4@Iselectric.biz (Hanoi)

LS ELECTRIC Bangkok Office (Thailand)

Tel: 84-28-3823-7890 E-Mail: sjbaik@lselectric.biz (Hochiminh)

Tel: 66-90-950-9683 E-Mail: sjleet@Iselectric.biz

LS ELECTRIC Middle East FZE (Dubai, U.A.E.)

LS ELECTRIC Jakarta Office (Indonesia)

Tel: 971-4-886-5360 E-Mail: salesme@lIselectric.biz

Tel: 62-21-2933-7614 E-Mail: dioh@lselectric.biz

LS ELECTRIC Europe B.V. (Hoofddorf, Netherlands)

LS ELECTRIC Moscow Office (Russia)

Tel: 31-20-654-1424 E-Mail: europartner@lIselectric.biz

Tel: 7-499-682-6130 E-Mail: jdpark1@Iselectric.biz

LS ELECTRIC America Inc. (Chicago, USA)

LS ELECTRIC America Western Office (Irvine, USA)

Tel: 1-800-891-2941 E-Mail: sales.us@Iselectricamerica.com

Tel: 1-949-333-3140 E-Mail: ywyun@lselectricamerica.com

www.lselectric.co.kr
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