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Before using the product, thank you for purchasing SV-iP5A CANopen option board.

SAFETY PRECAUTIONS

® Always follow safety instructions to prevent accidents and potential hazards from occurring.
® Safety precautions are classified into “WARNING” and “CAUTION” and their meanings are
as follows:

Improper operation may result in serious personal injury or

AWARN ING death.
Improper operation may result in slight to medium personal
/N\NCAUTION

injury or property damage.
® The indicated illustrations on the product and in the manual have the following meanings.
A Danger may be present. Read the message and follow the instructions carefully.

A Particular attention should be paid because danger of an electric shock may be pre-
sent.

® Keep operating instructions handy for quick reference.
® Read the operating instructions carefully to fully understand the functions of the SV-iP5A se-
ries and to use it properly.

/\ CAUTION

® Be cautious, when handling the CMOS components of the Option Board.
Static may lead to malfunctioning of the product.
® Turn off the inverter power, when changing the communication cable.
Otherwise, you may damage the board or a communication error may occur.
® Make sure to insert the Option Board connector to the inverter precisely.
Otherwise, you may damage the board or a communication error may occur.
® Check the parameter unit before setting up the parameter.
Otherwise, a communication error may occur.
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1. Introduction

1.1 Overview of 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 ma-
chine control, medical equipments, autos, and building automation.

1.2 Benefits

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 sys-
tems including PCs can be linked for plant automation.

2. Technical Data

Power supply of CAN-

open Supplied from inverter.

communication card

Network Topology Bus Topology

Baudrate 20kbps, 50kbps, 125kbps, 250kbps, 500kbps,

800Kkbps, 1Mbps

64 ea (Including Master)
Max. number of Node | With 1 Master connected to network, the maxi-
mum number of inverter nodes is 63 (64-1).

Device Type AC Drive

Process Data Object (PDO), Service Data Object
(SDO), Synchronization (Sync), Network Man-
agement (NMT)

Terminal Resistance 120 ohm 1/4W (Built-in)

Supported
Communication Type
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PDO1 (CiA 402 Drive and Motion Control device pro-
Available PDO file)
PDO3 (LS Profile)
Vender Name Oh7D (LS ELECTRIC)
PDO Mapping
Group Messaging Not available
LSS Supported

3. Components
-. CANopen communication card: lea
-. User Manual in English: 1 ea
-. Brass bar: 3 ea

4. External Appearance and Installation

4.1 External appearance of communication card

MODE ERR
BUS CPU

Inverter
Connector

Termination 5Pin Pluggable
Switch Connector

4 I Ls-'ELEC TRIC
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4.2 Installation
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5. Network Connection

5.1 Connection of connector for CANopen signal line

— ==
® [0
@ |70 -
® || 15
DQ 0
s
\: T |
No. Signal Description
1 GND CAN Ground
2 CAN_L CAN_L Bus Line (Dominant Low)
3 SLD CAN Shield
4 CAN_H CAN_H Bus Line (Dominant High)
5 - Reserved

% The PHOENIX STLZ950/5F-5.08-H-GREEN is recommended for the 5
pin connector.
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5.2 Hardware installation

Warning) Configure the communication network after turn off the power of in-
verter.

The inverter and option card will be damaged when the option card is re-
moved or mounted if the inverter is switched on.

Both the inverter and the option card will be damaged when the option card is
removed or installed while the inverter is switched on. Please remove or in-
stall the option card after the charged voltage of condenser is totally dis-
charged.

To reduce the noise, CANopen communication module at both ends of the
network has to be terminated. Turn on the setting switch of terminal resistor
on CANopen communication module. Terminal resistance 120 Q 1/4W is
connected between CAN_L and CAN_H after the terminal resistance is
switched on.

Terminal switch Off Terminal switch Off
Nodel | Node N -1
MASTER Node N
Terminal switch On Terminal switch On

120 Q 1/4W 120 Q 1/4W
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MODE ERR
BUS CPU

Inverter
Connector

Termination 5Pin Pluggable
Switch Connector

When the switch of terminal resistance is placed in lower side (Off)
— Terminal resistor is not available.

MODE ERR
BUS CPU

Inverter
Connector

Termination 5Pin Pluggable
Switch Connector

When the switch of terminal resistance is placed in upper side (Off)
— Terminal resistor is available.

8 I Ls_'ELEC TRIC
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5.3 Maximum communication range to Baudrate

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.

Baudrate Bus length
1M bps 25 m
800 kbps 50 m
500 kbps 100 m
250 kbps 250 m
125kbps 500 m
50 kbps 1,000 m
20 kbps 2,500 m

Note) iP5A CANopen communication card not supports 10 kbps.
6. Diagnosis of the Option State and LED Indication
6.1 LED Indication

The CANopen communication option has 4 LEDs.

LED Description

When the Option card is energized and the CPU is in normal
CPU | operation state, this LED is turned on and off at 1 second cy-
cle — on for 500 ms and off for 500 ms.

This LED turns on if the Option parameters have been set up
ERR |inappropriately, or the Internal CAN communication between
the inverter and the CANopen is lost.

This LED turns on according to the state of the current NMT

MODE
(Network Management).

This LED turns on or off according to the baud rate or profile

BUS L
set up, or communication state.
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6.2 Diagnosis of Option by LED Signal

LED .LED Option Possible Cause Action
Signal State
: : Check inverter power
Failure in power supply
Kept Off No Power supply (5V) to the Check power supply
CANopen commu-
o to the CANopen
CPU nication card .
communication card
Blink at 1
sec inter- | Power On | 5V power supplied | Normal state
vals
Kept Off No Error i\ilr(])grmal Option set- Normal state
Blinks . Turn the inverter
.| Data communica- .
synchro- |Communi- | : power off, reinstall
) tion between the in- :
nously cation .. | the Option card and
. verter and Option is
with the Error lost turn the power on
CPU LED ' again.
Blinks
asynchro- Lost PDO communica- Qheck that Network
nously o Line has been con-
. Command | tion is lost.
ERR with the nected.
CPU LED
Run COMM Update
(COM-67) to apply
Blinks at The parameters for |the CANopen pa-
an interval the CANopen en- rameter set up with
: Opt Pa- : :
twice as rameter tered using keypad | keyboard. To main-
long as Settin differ from those set |tain the CANopen
that of the J up in the CANopen | parameters, set up
CPU LED option card. with the previous
values, or turn off
and on the inverter
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LED .LED Option Possible Cause Action
Signal State
power supply.
Though the ERR
LED may blink, the
CANopen is driven
with the previous set
up values.
If the NODE LED
has not been turned
on yet after the
CANopen Option Wait until lit. If not,
Kept Off CANopgn has been energized, | set the COMM Up-
Not Initial | the CANopen has date of the COM-67
not been initialized |to Yes.
yet and is not ready
for CANopen com-
munication.
f the NODE LED
has been lit at least
CANopen | by once, the
MODE epne Stopped C),/ANopen Master Normal state
has issued a
Stopped command.
Blinks QANppen commu-
synchro- | CANopen nlpatlon available
with the Master, but
nously Pre- . . Normal state
] : the connection with
with the  Operational the Master has not
CPU LED
been made yet.
Master has been
connected and
Kept On CANopen communicating with Normal state
Operational

the CANopen nor-
mally.

11
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problem in the net-
work.

LED .LED Option Possible Cause Action
Signal State
CANopen
Network | No problem in the
AR Bus No CANopen Network. Normal state
Error
Sl CANopen The profile set up Check that the PDOs
synchro- ) on the CANopen :
Profile : set up in the Master
Tl setting er- Master differs from and Option are iden-
with the ror J that set up in the ical P
CPU LED Option. '
Check that the baud
CANopen'’s bau- rate of .the CANopen
- set up in the Master
drate is different. . :
Blinks at and that in the Option
BUS | an interval are identical.
twice as Not Con- Check that the Mas-
Master has not
long as nect ter has started com-
been connected for -
that of the communication vet munication.
CPU LED yet
Network line has not Qheck that Network
Line has been con-
been connected yet.
nected.
CANopen Option is Check the connec-
. tion with the Network
isolated from the Line. Check tightness
Keep On | Bus Off network due to ' 9

of bolts and nuts.
Turn the power on
and off.
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7. Related Parameter of CANopen Communication

Parameter

Initial

Code R
Name Value ange
Keypad
. Fx/Rx-1
DRV-03 Drive mode Fx/Rx-1 Fx/Rx-2
Int. 485
KeyPad-1
Keypad-2
V1
V1S
DRV-04 Freq mode Fx/Rx-1 ||
V1+
Pulse
Int. 485
Ext. PID
None
10-92 COM LostCmd | None |FreeRun
Stop
10-93 COM Time Out | 1.0 sec 0.1 ~120.0 sec
COM-01 Opt B/D - -
None
Command
COM-02 Opt mode None
Freq
Cmd+Freq
COM-03 Opt Version - -
COM-31 Output 1
~COM-38 - Output 8 - 0h0000 ~ OhFFFF
COM-41 Input 1
~COM-48 ~Input 8 - 0h0000 ~ OhFFFF
COM-61 Station ID 1~127
COM-62 Baudrate 0 (1 Mbps)

13
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Code Parameter Initial Range

Name Value

(800 kbps)

(500 kbps)

(250 kbps)

(125 kbps)
(Reserved)

(50 kbps)

(20 kbps)

(CiA 402 Profile)

0 (Frequency Converter
PDO1)

1 (LS Profile)
COM-64 LED State - 0000 ~ 1111 (Bit)
0 (Normal state)

~N o o~ WDN B

COM-63 Profile Sel 0

(Communication card is
damaged)

4~6 (Configuration error)

(State display at LS Profile
PDO communication)

(State display at SDO
communication)

1~2

COM-65 Opt State 0
12 ~ 16

(Communication command
loss)

(N/A of PDO communica-
tion)

COM-66 | RCV:ERR NUM - -

Comm No
COM-67 UpDate No Yes

17

18

14
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(1) Display the name of communication card mounted on the inverter -
OPT B/D (COM-01)
v' It displays the name of communication card mounted on the inverter.
v' If CANopen communication card is properly mounted on the inverter and
there is nothing wrong with CANopen communication card, it will be dis-
played as “CANopen”.

(2) Set operation command source of the inverter

DRV-03 Drive mode
COM-02 Opt mode

v It sets the operation command source of the inverter.
v To set the operation/stop command of the inverter using CANopen commu-
nication, it requires setting COM-02 Opt mode to “Command” or “Cmd+Freq”.

(38) Set frequency command source of the inverter

DRV-04 Freq mode
COM -02 Opt mode

v It sets the frequency command source of the inverter.
v To set the command frequency of the inverter using CANopen communica-
tion, it requires setting COM-02 Opt mode to “Freq” or “Cmd+Freq”.

(4) How to run at communication command loss — COM Lost Cmd (I/O-
92)

1/0-92 COM Lost Cmd
1/0-93 COM Time Out
COM -02 Opt mode

v ‘How to run at communication command loss’ sets how to operate when
it recognized communication command loss at the occurrence of PDO com-

munication loss during ‘communication command loss determination time’.
v

15
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v To use the communication command loss function, it requires setting COM-
02 Opt mode to “Cmd’, “Freq”, and “Cmd+Freq”.

v"When the operating method at the loss of communication command to
“None”, the current operation is continued even if the communication com-
mand is lost. But if set to “FreeRun’, it starts FreeRun operation, and if set to
“Stop”, it performs deceleration stop.

(5) Communication command loss determination time — COM Time Out

(1/0-93)
1/0-92 COM Lost Cmd
1/0-93 COM Time Out
COM -02 Opt mode

v'In the event of loss of PDO communication during ‘communication com-
mand loss determination time’ it is recognized as communication command

loss.

v To use the communication command loss function, it requires setting COM-
02 Opt mode to “Cmd’, “Freq”, and “Cmd+Freq”.

v In the event communication is resumed within ‘communication command
loss determination time’ being restored to normal state, it does not recognize

it as error.

Communication
line state

+ Command:
' loss |
1 1

Determination time of

i Command
'\ loss
—

Determination fime of

communication command loss communication corfpmand loss

Recognition of

command loss
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(6) Display the version of communication card mounted on the inverter -
Opt Version (COM-03)
v It displays the version of CANopen communication card mounted on the in-
verter.

(7) Set Station ID- Station ID (COM-61)

COM-61 Station ID
COM -67 Comm UpDate

v It is the parameter that sets the Station ID value of CANopen. Station Num-
ber can be set to 1 through127.

v/ Station ID may not be set in duplicate. Make sure the Station ID value is not
set using the other Station ID of the network.

v'"When Station ID is changed, ERR LED of CANopen communication card
will flicker in twice the interval of CPU LED. At this time, COM-65 Opt State
value is displayed in 4 (Station ID value is changed).

v'As CANopen-related parameter has been changed, perform Comm UpDate
and then apply Station ID to CANopen communication card.

v" Only when COM-67 Comm UpDate is set to Yes, it reflects the changed
Station ID in CANopen communication card.

(8) Set baudrate — Baudrate (COM-62)

COM-62 Baudrate
COM -67 Comm UpDate

v'It is the parameter that sets the baudrate of CANopen. Baudrate can be
set to 0(1Mbps) through 7(10kbps).

v'In the event of configuration of the network, baudrate of all the devices must
be set equally without fail.

17
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: 1 Mbps
: 800 kbps
: 500 kbps
: 250 kbps
: 125 kbps
: Reserved
: 50kbps
7 : 20kbps

v"When COM-62 Baudrate is changed, ERR LED of CANopen communication
card will flicker in twice the interval of CPU LED. At this time, COM-65 Opt
State value is displayed in 5 (baudrate value is changed).

v'As CANopen-related parameter has been changed, perform Comm UpDate
and then apply the baudrate to CANopen communication card without fail.

v' Only when COM-67 Comm UpDate is set to Yes, it reflects the changed
baudrate in CANopen communication card.

O ok~ WNPEFLO

(9) Set Profile — Profile Sel (COM-63)

COM-63 Profile Sel
COM -67 Comm UpDate

v It is the parameter that sets PDO communication Profile.

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

1 : LS Device Profile (PDO3)

v"When COM-63 Profile Sel is changed, ERR LED of CANopen communica-
tion card will flicker in twice the interval of CPU LED. At this time, COM-65
Opt State value is displayed in 6 (Profile value is changed).

v'As CANopen-related parameter has been changed, perform Comm UpDate
and then apply Profile to CANopen communication card without fail.

v Only when COM-67 Comm UpDate is set to Yes, it reflects the changed Pro-
file in CANopen communication card
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v'In the event COM-63 Profile Sel is set to 0 (CiA 402 Profile (PDO1)) DRV-01
Acc. Time and DRV-02 Dec. Time values may not be set on the Keypad. Ac-
celeration/Deceleration Time can be set with 0h6048(VI velocity accelera-
tion), and 0h6049(VI velocity deceleration) only.

v" In the event COM-63 Profile Sel is set to 1 (LS Device Profile (PDO3)), it
does not support 0h6040 ~ 0h6048.

(10) Set LS Profile Output Address - Output 1~4 (COM-31~34)

COM- Output 1~4
COM-63 Profile Sel

v Only when 1(LS Device Profile) is selected for COM-63 Profile Sel, COM-
31~COM-34 Output 1~4 is shown.

v It designates four addresses (Output 1~4) and then transmits the parameter
value to the master through TPDO3 (Transmit PDO).

Note) In the event O(CiA 402 Profile) is selected for COM-63 Profile Sel, COM-
31~COM-34 Output 1~4 is not shown.

(11) Set LS Profile Input Address — Input 1~4 (COM-41~44)

COM- Input 1~4
COM-63 Profile Sel

v Only when 1(LS Device Profile) is selected for COM-63 Profile Sel, COM-
41~COM-44 Input 1~4 is shown.

v' It designates four addresses (Input 1~4) and then uses the data value
transmitted from the master through RPDO3 (Receive PDO) for the inverter.

Note) In the event O(CiA 402 Profile) is selected for COM-63 Profile Sel, COM-
41~COM-44 Input 1~4 is not shown.

19
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(12) Display communication state LED state - LED State (COM-64)
v'It is the parameter that indicates the flickering state of four LEDs (BUS,
MODE, ERR, and CPU LED) mounted on the CANopen communication card.
v It displays LED state in the order of BUS, MODE, ERR, and CPU LED from
right to left on the Keypad.

COM-64 LED State E.g.) 1101

(13)

LED Tvpe BUS MODE ERR CPU
yP (Green) (Green) (Red) (Green)
Keypad value 1 1 0 1
Meaning ON ON OFF ON

Display communication card state — Opt State (COM-65)

v It is the parameter that displays the state of CANopen communication card.

v'In the event the following state occurs in duplicate in the communication
card, it displays the value of the state with priority at COM-65 Opt State.

Value Meaning Action
Normal state None
1 Termination of communication be- | Defect of CANopen communication
2 tween CANopen communication card; Replace CANopen communica-
3 card and the inverter tion card.
4 Change in Station ID(COM-61) .
: Set COM-67 Comm UpDate to Yes
5 S:ange in baudrate (COM-62) val-| 4 then reflect CANopen parameter
: in the communication card.
6 Change in Profile (COM-63) value.

20
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Value

Meaning

Action

During the use of LS Profile, the
address not existing in the inverter
among
COM-31 ~ 34 Output 1~4 is input

Input proper address in COM-31 ~ 34
Output 1~4.

During the use of LS Profile, the
address not existing in the inverter
among COM-41 ~ 44 Input 1~4 is
input.

Input proper address in COM-41 ~ 44
Input 1~4.

During the use of LS Profile,

It exceeds the normal range of da-
ta intended to be written by PLC
out of COM-41 ~ 44 Input 1~4

Set the data to be written by PLC to
the value within a normal range.

10

During the use of LS Profile,
Executes write operation in the pa-
rameters prohibited during the op-
eration of inverter

Write the value with the inverter
stopped.

11

During the use of LS Profile,
Inverter address value for reading
only is set in COM-41~44 Input
1~4

Input proper address in COM-31 ~ 34
Output 1~4.

12

Executes Read in the address that
does not exist in the inverter when
reading from SDO

Set proper SDO Read address.

13

During writing in SDO, executes
Write in the address that does not
exist in the inverter

Set proper SDO Write address.

14

During writing in SDO, writes the
data value that exceeds the nor-
mal range

Set proper SDO Write data value.

15

Reserved

21
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Value

Meaning

Action

During writing in SDO,
Writes in the parameter for read-
ing only

Set proper SDO Write address.

22

16
During writing in SDO, .
Writes in SDO in the state that the Stop the.lnverter and then exectite
) : . SDO Write.
current inverter is under operation
17 Occurrence of communication Make sure the communication cable is
command loss properly connected.
In the event Opt State shows 18 during
PDO communication make sure the
" _ communication cable is properly con-
18 Eal s to execute PDO communica- nected.
tion
During SDO communication, if Opt
State shows 18, it is the normal state.
(14) Display the Number of Received and Error Frames - RCV:ERR

Num(COM-66)
v'It displays the number of received communication frames and the error
frames.
v'In the event of Comm UpDate it becomes initialized.

(15)

Comm Update (COM-94)

COM- Station 1D
COM- Baudrate
COM- Profile Sel
COM- Comm UpDate

v’ The values of Station ID, baudrate and Profile must be modified and Comm

UpDate must be set to Yes without fail.

v Only when Comm UpDate is executed, the modified Station ID, baudrate,
and Profile are reflected in CANopen communication card.
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8. CANopen Communication

8.1 CAN-ID Frame

v IP5A CANopen supports CAN2.0A (Standard) only.
v’ As it is CAN2.0A, ID consists of 11Bit.
v Below is the configuration of ID.

10 9 8 7 6 5 4 3 2 1 0

Function code Node-ID
MSB LSB

v’ Below is Broadcast Function code.

COB Function code Resulting CAN-IDs
NMT 0000b 0 (0h00O)
SYNC 0001b 128 (0h080)
TIME 0010b 256 (0h100)

Note) As COB - Communication Object, it is an integral part of CAN Message
Frame showing the unit transmitted by CAN Network.
vBelow is the Function code for Peer to peer use

COB Function code Resulting CAN-IDs

EMCY 0001b 129(0h81) ~ 255(0hFF)
PDOL1 (tx) 0011b 385(0h181) ~ 511(0h1FF)
PDOL1 (rx) 0100b 513(0h201) ~ 639(0h27F)
PDO3 (tx) 0111b 897(0h381) ~ 1023(0h3FF)
PDO3 (tx) 1000b 1025(0h401) ~ 1151(0h47F)
SDO (tx) 1011b 1409(0h581) ~ 1535(0h5FF)
SDO (rx) 1100b 1537(0h601) ~ 1663(0h67F)

Node Guarding 1110b 1793(0h701) ~ 1919(0h77F)

23
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v'Data is transmitted through a variety of COBs (Communication Object) in
the CANopen data Frame.

v Process Data Object (PDO) is used to transmit the data requiring real time
transmission (Real time data), while Service Data Object (SDO) is used to
transmit the data not requiring real time transmission.

8.2 Network Configuration
8.2.1 Error Control Protocol

v Error Control Protocol is the Protocol that checks if the CANopen devices
connected with the Network are properly working.

v Error Control Protocol consists of two types; Node/Life Guarding Protocol
and Heartbeat Protocol.

» Node/Life Guarding
v"Node/Life Guarding is used to check if CANopen Device is properly working.
v'Master transmits RTR Frame to the NMT Slave in a routine manner (Preset
Node Guard Time). Upon receipt of RTR Frame, the Slave device responds
RTR Frame that it works properly together with its own NMT State.
v’ Below is NMT State Table.

NMT STATE Name
4 Prepared
5 Operational
127 Pre-operational

v'In the event it fails to transmit RTR Frame until the elapse of Master Node
Life Time or the Slave dose not receive any response on RTR Frame from
the Master until the elapse of Node Life Time, there occurs Guard Error. In
the case of iP5A CANopen communication card, CANopen NMT State be-
comes Pre-operational.

24
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» Heartbeat Protocol

v"When Error Control Protocol is set to Heartbeat, it sends its own MNT
State information at every time set in the Heartbeat Producer. In case of
Heartbeat Consumer, in the event Heartbeat Producer fails to send
Heartbeat during the time preset, Heartbeat Event takes place in the
Consumer.

v'iP5A CANopen informs the Consumers of the current NMT State at
every time set as the Producer.

8.2.2 CANopen EDS File

v'CANopen EDS File is a Test File used to control the parameters of SV-iP5A
inverter as the Master program of CANopen Manager, etc.
v'EDS file can be downloaded from our homepage (http://www.lselectric.co.kr).
v Below is the type of EDS FILE.
SV-IP5A xxxx_CANopen.eds (xxxx version information)
E.g.) SV-IP5A 0005 CANopen.eds (iP5A V0.5 EDS File)
v'SV-iP5A_ 0005 CANopen.eds is inserted in the folder for EDS FILE in the
Master Configuration program.

25
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8.3 NMT(Network Management) State Machine
v'It is the Command used for Master to control the state of Slave devices in
the Network.
v NMT Slave performs NMT Slave state machine.
v Only when it becomes Pre-operational state, Configuration of the devices is
enabled.
v Below are NMT State Diagram of CANopen devices.

Initalization
P ON
owe Initalizing ‘
%(15)
Reset
Application
(16)
Reset
Communication
- /
(2)
| (11)
(14) Pre-operational
(7)
(3) ()
(13) /L Stopped (10)
(4) (6)
(8)
&{ Operational ﬁ (9)
|
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NMT Statg Transformation Condition
Transformation
(1) When power is applied, the state automatically becomes
initialized.
2) When NMT state initialization is completed, it automatical-
ly becomes Pre-operational state.
(3) When Start Remote_Node Command is received from
NMT Master, it becomes Operational state.
4).(7) When Enter_Pre-operational_State Command is received
’ from NMT master, it becomes Pre-operational state.
(5).(8) When Stop_Remote_Node Command is received from

NMT Master, it becomes Stopped state

(9).(10),(11)

When Reset Node Command is received from NMT Mas-
ter, it becomes Reset Application state

(12),(13),(14)

When Reset Communication Command is received from
NMT Master, it becomes Reset Communication state.

(15)

When NMT Sub-state Initializing is completed, it automat-
ically becomes NMT Sub-state Reset Application state.

(16)

When NMT Sub-state Reset is completed, it automatically
becomes NMT Sub-state Reset Communication state.

Note)

NMT Command

Name

001 Start_ Remote_Node

002 Stop_Remote Node

128 Enter_Pre-operational State
129 Reset _Node

130 Reset_Communication

27
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» Initialization
v'Once power is applied to CANopen device or Reset is performed, it auto-
matically becomes Initialization state. When Initialization is completed, it be-
comes Pre-operational state.
v Initialization state is divided into 3 states as below.

Sub-State Description

Step that performs Initialization after Power-On or H/W

Initializin ) o
9 Reset as the first communication card state

Reset It falls under the case NMT requests Node Reset. At this
Application | time, it executes Initialization for the Profile.

It falls under the case NMT requests Reset of Commu-
Reset Commu- | nication. At this time, it informs the Master of Boot-Up

nication through NMT frame, and then automatically becomes
Pre-operational state.

> Pre-operational
v’ Prior to PDO communication, Master transmits the information on PDO to
the Slave through SDO or read through the necessary data. This is the step
of preparing PDO communication before starting PDO communication
through SDO.
v'In this state, when Start Remote_Node Command is received from NMT
Master, it becomes Operational state.

» Operational
v'Once it becomes Operational state, all the Communication Objects get Ac-
tive enabling SDO communication, Synchronization, Error Control, and Emcy
Message as well as PCO communication.
v'In this state when Stop_Remote_Node Command is received from NMT
Master, it becomes Stopped state.
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» Stopped
v When it becomes Stopped state, all the communications other than NMT
and Heart for Error Control are stopped.
v'"When Enter_Pre-operational_State Command is received from NMT Master
in this state, it becomes Pre-operational state..

Communication enabled frame by NMT States

Pre-operational Operational Stopped
PDO X O X
SDO O O X
SYNC @) @) X
TIME @) @) X
EMCY @) O X
e o 0 0
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8.4 Finite State Automation (FAS)
v'It is the state of communication card adopted when using CiA 402.

~

\V
Not ready to
Switch on

(9)

reaction
active

Quick stop
active

(11)

State Description

Not ready to Switch
on

State that initializes hardware of CANopen and Stack

State that the current Option state cannot Switch
On

Ready to switch on | State that Switch on is always enabled

State that Operation is always enabled
State that Run Command is always enabled

Operation enable | State that Motor is being driven

State that stops the motor or the state motor is
stopped

Switch on disable

Switched on

Quick stop active
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v'Following table illustrates the operation of the inverter following the
state transitions.

No Event Action

0 |Automatic transformation Self-test & Variable Initialization

1 |Automatic transformation CANopen communicable
Transformation into Operation

2 None
Mode

3 |Receive Switch on Command None

4 Receive Enable Operation Com- Motor Drive
mand

5 Receive Disable Operation Com- Maintain Current Inverter State
mand

6 |Receive Shut Down Command In.the state that the motor is being

driven, execute Free run stop

Receive Disable Voltage Com-

7 None
mand

8 |Shut Down Command Receive Execute Free run stop

9 Receive Disable Voltage Com- Execute Free run stop
mand
Receive Disable Voltage Com-

10 |mand Execute Free run stop
Receive Quick Stop Command

. . Reduce speed to Deceleration
11 |Receive Quick Stop Command : :
Q P Time setto Quick Stop

12 |Receive Disable voltage Command | Execute Free run stop

13 |Trip occurs in the inverter Execute Trip Sequence

14 |Automatic transformation Execute Trip Sequence
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No Event Action

15 Receive Reset Command, Release | Transform to Switch on disable
Trip state

16 rljlzcr:]?jlve Enable operation Com- Drive the motor again

8.5 Process Data Objects (PDO)

v'PDO communication is used to send and receive the data requiring real time
transmission (Real Time data). It is transmitted without overhead or confir-
mation of the Protocol (Index, Sub-index, Data), i.e. used for IO communica-
tion.

v'PDO is divided into two types depending on the transmission direction;
RPDO (Receive PDO) where data is transmitted from communication master,
and TPDO (Transmit PDO) where data is transmitted to communication Mas-
ter.

v" iP5A CANopen is embodied for PDO for Frequency converter use out of
CiA 402 Drive and Motion Control, which provides PDO1 and PDO3 only.

» PDO Transmission Mode
v To keep the communication device in Synchronous state, SYNC Master
transmits Synchronous Object.
v Below is the Synchronous and Asynchronous Transmission Mode.

Sync Sync Sync
Object Object Object
N >/
/)

ol

? =Synchronous T:Asynchronous

Time

PDOs PDOs

Synchronous and Asynchronous Transmission
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® Synchronous Transmission
Transmits PDO by SYNC frames. Interval between two SYNC Objects
becomes the interval of communication.

® Asynchronous (Event-driven) Transmission
Transmits PDO by specific Event.

» Triggering Modes
v’ Triggering Mode is the Event that determines when to send TPDO, which
consists of the following three types of Triggering Mode;

® Event- and timer-driven
Transmits TPDO frame at every time preset automatically.

® Remotely Transmission Request (RTR)
Transmits TPDO frame when receiving the RTR (Remote Transmission
Request) frame that requests PDO.

® Synchronously triggered
Transmits TPDO frame when receiving as many SYNC frames as set.

8.6 Service Data Object(SDO) communication

v'SDO communication is used for Peer to Peer communication of the data not
requiring real time transmission between two CANopen Devices (ex; setting
the parameter value.

v'It is possible to read/write all the Objects in the Object Directory using SDO
communication. It accesses the Object by the combination of Object Index
and Sub Index.
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9. CANopen Object Dictionary
9.1 Communication Profile Domain

» Device type (0h1000)
v'It is SDO showing the Device Type of communication card.

Index 0h1000
Sub-index 0]10]0
Data type UNSIGNED32

Access RO (Read only)

0h00010192

Consisting of two words; Upper words indicate
Frequency Converter(Oh01l) while Lower words
indicates Drive Profile DSP402(0h0192)

Data

» Error register (Oh1001)
v’ It is the information on the Error of communication card.

Index 0h1001
Sub-index 0h00
Data type UNSIGNEDS
Access RO (Read only)
Bit Information
0 | Generic trip(Generic error)
1 | Current-related trip(Current error)
2 | Voltage-related trip(Voltage error)
Data 3 Temperature-related trip(Temperature er-
ror)
4 | Reserved
5 |Reserved
6 | Reserved (always 0b)
7 | User-defined trip(Manufacturer-specific)
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Note) Below is the table on Inverter Trip that falls under Error Register Data.

Error Register Data

inverter Trip

Generic trip
(Generic error)

HW Diag
Fuse Open
External Trip
BX

Current-related trip
(Current error)

Inverter Overload Trip
Over Currentl
Ground Trip

Over Current2

Voltage-related trip

In Phase Open

Over Voltage
(Voltage error) Low Voltage
Temperature-related trip NTC Open
(Temperature error) Over Heat

User-defined trip
(Manufacturer-specific)

Ethermal Trip
Out Phase Open
Over Load
Under Load
Thermal Trip
Pre PID Fall
Lost Command
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» Pre-defined error field (0h1003)

v It is the information on the current Emergency.

Index 0h1003

Data type UNSIGNED32

Object code | Object code

Sub-index | 0h0O

Data type UNSIGNEDS8

Description | Number of Errors that occurred
Access RW (Read/Write)

Read | Number of Emergency Errors that currently exist
bata Write | When writing 0, all the Emergencies are Reset
Sub-index |0hO1
Data type UNSIGNED32
Description | Information of Emergency that occurred most recently
Access RO (Read only)

Value Description Value Description

0h0000 | None O0h7120 | No Motor Trip

O0h1000 | UNDEFINED 0h8401 | Speed Dev Trip

0h2220 | Inverter OLT 0h8402 | OverSpeed

0h2310 | OverCurrentl 0h9001 | External Trip
0h2330 | Ground Trip 0h9002 | BX

Data 0h2340 | OverCurrent2 OhFFOl1 | Ethermal
0h3130 | In Phase Open OhFF03 | Out Phase Open
0h3210 | Over Voltage OhFF04 | Over Load
0h3220 | Low Voltage OhFFO5 | Under Load
0h4000 | NTC Open OhFFO06 | Thermal Trip
0h4310 | Over Heat OhFFQO7 | Pre PID Fall
0h5000 | HWDiag OhFFOA | Lost Command
0h5450 | Fuse Open
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» COB-ID SYNC message (0h1005)
v'SDO that reads and writes the information on CAN ID of the Device (Master)
that sends SYNC Message.
v SYNC Message controls Action of PDO Transmission Type of which is Syn-
chronous.
v Bit type is as below.

31 30 28 28 1 10 0
0 0000, 11-bit CAN-ID
X |gen.|frame
29-bit CAN-ID
MSB LSB

v IP5A CANopen communication card only receives but does not generate
SYNC. In addition, it supports ID for Standard only. So the values of gen and
frame must be all O.

Index 0h1005

Data type UNSIGNED32

Sub-index 0h0O

Access RW (READ/WRITE)

Read | COB-ID of SYNC currently set
Write | Sets COB-ID of SYNC

Data

» Manufacturer device name
v’ Information on the name of CANopen communication card.

Index 0h1008

Sub-index 0h00

Data type VISIBLE_STRING (String)
Access RO

Data IP5A CANopen
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> Manufacturer hardware version
v"Version information on the hardware of communication card.

Index 0h1009

Sub-index 0h0O

Data type VISIBLE_STRING (String)

Access RO (Read only)

Data CANopen x.xx (E.g. : CANopen 1.00)

» Manufacturer software version (Oh100A)
v"Version information on the software of communication card.
Index Oh100A

Sub-index 0h00

Data type VISIBLE_STRING (String)

Access RO (Read only)

Data CANopen x.xx (E.g.: CANopen 1.00)

» Guard time (Oh100C)
v'It is SDO that sets Guard time when using Node/Life Guarding Protocol out
of Error Control Protocol.

Index 0Oh100C
Sub-index 0h0O
Data type UNSIGNED16

Access RW (READ/WRITE)
Data ‘Guard Time’ (Unit: msec)
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» Life time factor (Oh100D)
vSDO that sets the Life time factor when using Node/Life Guarding Protocol
out of Error Control Protocol

Index 0h100D
Sub-index 0h00
Data type UNSIGNEDS

Access RW (READ/WRITE)

Factor for calculating Node Life Time. The value when
not using Node/Life Guarding Protocol is O.

Data

» COB-ID EMCY (0h1014)
v SDO that sets CAN-ID of Emergency Frame. It is prohibited from setting in
IPSA CANopen but allowed for reading only.

Index 0h1014
Sub-index 0h00

Data type UNSIGNED32
Access RO (Read only)

$NODEID+0h80 ($Node ID is the Station ID set in the
current communication card)

Data

» Producer heartbeat time (Oh1017)
v'SDO that shows the Heartbeat transmitting time.

Index 0h1017

Sub-index 0h00

Data type UNSIGNED16

Access RW (READ / WRITE)

Data Sets the time in Smsec unit.
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» Receive PDO1 Parameter (0h1400)

Index |§32x Name Type | Property
0 |RPDO1 Parameter U8 RO
0h1400 1 COB ID U32 RW
2 Transmission Type U8 RwW

v COB-ID is the eigen CAN-ID value of PDO.
v Below are the values of Transmission Type.

Transmission

Meanin
Type Value 'ng

Transmits RPDO at the occurrence of SYNC, and

0 transmits RPDO only when there is change between
previous and current RPDO data. (COS : Change of
state)
Transmits TPDO when SYNC is received in such num-

1~ 240

ber as set.

252 ~ 253 Doesn’t support.

Transmits RPDO by Asynchronous (Event Trigger)
Transmission.

» Receive PDO3 Parameter (0h1402)

255

Index Iigzx Name Type | Property
0 RPDO1 Parameter U8 RO
0h1402 1 COB ID U32 RW
2 Transmission Type us RwW

v COB-ID is the eigen CAN-ID value of PDO.
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» Receive PDO1 Mapping (0h1600)

Sub-
Index index Name Type | Property
PDO Mapping Entryl
oh1600 1 |oh6040 Controlword usz | RO
5 PDO Mapping Entry2 U32 RO
0h6042 VI Target Velocity
» Receive PDO3 Mapping (0h1602)
Sub-
Index index Name Type | Property
1 Inputl Oh3010 U32 RW
O0h1602 2 Input2 0h3011 u32 RW
3 Input3 0h3012 U32 RwW
4 Input4 0h3013 u32 RW

v’ Input 1~4 write the value in the parameter of communication address set in
COM-31~34 Output 1~4.

» Transmit PDO1 Parameter (0h1800)

Index Iigzx Name Type | Property
0 |TPDO1 Parameter us RO
1 COB ID u32 RW
0h1800 2 | Transmission Type us RW
3 | Inhibit Time Ul6 RW
5 | Event Timer U16 RW

v COB-ID is the eigen CAN-ID value of PDO.
v'In case of iP5A CANopen communication card, Transmission Type fixed at
255(0hFF, Asynchronous). It transmits TPDO at every Event Time.
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» Transmit PDO3 Parameter (0h1802)

Index |§32x Name Type | Property
0 | TPDOS3 Parameter U8 RO
1 COB ID u32 RW
0h1802 2 | Transmission Type U8 RW
3 | Inhibit Time U16 RW
5 Event Timer Ul6 RW

v'COB-ID is the eigen CAN-ID value of PDO.

v'In case of iIP5A CANopen communication card, Transmission Type is fixed
at 255(0hFF, Asynchronous). It transmits TPDO by Event Trigger. If there is
no change in TPDO data until Event Time elapses, it transmits TPDO. If
there is any change in TPDO data before Event Time, it transmits TPDO af-
ter the elapse of Inhibit Time.

» Transmit PDO1 Mapping (Oh1A00)

Sub-
Index index Name Type | Property
PDO Mapping Entryl
1 0h6041 Statusword us2 RO
0n1A00 PDO Mapping Entry2
apping Entry
2 0h6044 VI Control Effort us2 RO
» Transmit PDO3 Mapping (Oh1A02)
Sub-
Index index Name Type | Property
1 Inputl Oh3010 U32 RW
Oh1AQ2 2 Input2 0h3011 U32 RW
3 | Input3 0h3012 U32 RW
4 | Input4 0h3013 U32 RW

v Output 1~4 reads the value from the parameter of communication address
set in COM-41~44 Input 1~4.
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9.2 Standardized Device Profile Area DSP 402

» Error code (Oh603F)

v’ It is the Object used to find the type of Trip when there is Trip in the in-

verter.

Sub-
Index index Name Type | Property
Oh603F - Error code Ul6 R

v Below is the table of Error code number responded when there is Trip in

the inverter.

Error Code Trip Error Code Trip
0h0000 None 0h7120 No Motor Trip
0h1000 Untitled 0h8401 Speed Dev Trip
0h2220 Inverter OLT 0h8402 OverSpeed
0h2310 OverCurrentl 0h9001 External Trip
0h2330 Ground Trip 0h9002 BX
0h2340 OverCurrent2 OhFFO1 Ethermal
0h3130 In Phase Open OhFF03 Out Phase Open
0h3210 Over Voltage OhFF04 Over Load
0h3220 Low Voltage OhFFO05 Under Load
0h4000 NTC Open OhFF06 Thermal Trip
0h4310 Over Heat OhFFO7 Pre PID Fail
0h5000 HWDiag OhFFOA Lost Command
0h5450 Fuse Open - -
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» Controlword (Object : 0h6040)
v’ It is the Object used to operate the inverter.

Sub-
Index index Name Type | Property

0h6040 - Controlword Uul6 RW

v In the event COM-63 Profile Sel is set to 1 (LS Device Profile (PDO3)), it
does not support this parameter.

v' The following Bit configuration shows the Command by specific bits of

Control Word.

Bit Description

Switch on

Enable voltage

Disable quick stop

Enable operation

Ramp function generator disable

Ramp function generator stop

Ramp function generator zero

Reset fault
Halt
Not available

O o IN/OOOl|M~|lW NP |O

[
o

Reserved
11~15 Not available

v The state of FSA (Finite State Automation) in the Chapter 8 (5) by changing
the value of Control word into Bit information related with Device operation
command using the values of Bits 0~3 and Bit 7.

v For example, Controlword must be OhxxxF(xxxx xxxx xxxx 1111 (b)) to be-
come “Operation Enable” FAS state in the Chapter 9.5 (in the case of No. 4
Transition).
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7 3 2 1 0 Refer to Chapter 8
: 4) FAS
Quick : )
Command| Fault | Enable oD Enable | Switch | Trans-
reset Operat|0n disable VOItage on formed State
value
Shutdown | 0 X 1 1 0 |268 | Readyto
switch on
Switch on 0 0 1 1 1 3 Swgc;}hed
Disable 7,9, Switch on
Voltage 0 X X 0 X 10,12 | disabled
Quick 7, 10, ]
Stop 0 X 0 1 X 1
Dlsablg o o 1 1 1 5 Switched
Operation on
Enable Operation
Operation (,)_ 1 1 ! ! 4,16 enabled
Fault Re- _f Switch on
set X X X X 15 disabled

4 X symbol means whether it is set to 0 or 1 it won't matter

v’ The values between 4bit and 7bit show the Command bits operating at the
Operation Mode.

Bit Value Description
0 Maintains the previous operating state
4 (Enable Ramp)
1 Operates the inverter by Command Bit
0 Output Frequency Hold
5 (Unlock Ramp) :
1 Drives up to the targeted frequency
5 (Ref R 0 Zero is input for the targeted frequency
(Reference Ramp) 1 Set value is input for the targeted fre-
8 (Halt) X Not used
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» Statusword (Object : 0h6041)
v’ It is the Object that indicates the current state of the current Device.

Index

Sub-

) Name
index

Type

Property

0h6041

- Statusword

Ul6

RO

v In the event COM-63 Profile Sel is set to 1 (LS Device Profile (PDO3)), it
does not support this parameter.

The following Bit configuration shows the Command by specific bits of Sta-

tusword.

Bit

Description

Ready to switch on

Switched on

Operation enabled

Fault (Trip)

Voltage enable

Quick stop

Switch on disable

Warning

Not available

Wi N OO W|DN|PFL,|O

Remote

Target reached

Internal limit active

Not available
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v’ Bit values such as Bits 0~3, Bit5, and Bit6 following the state of FAS show

the state value of Device.

Statusword PDS FSA state

XXXX XXXX XOxx 0000 | Not ready to switch on

XXXX XXXX X1xX 0000 | Switch on disable

XxxX xxxx X01x 0001 | Ready to switch on

XXXX XXXX X01x 0011 Switch on

xxxx xxxx X01x 0111 | Operation enabled

XXXX XXXX X00x 0111 | Quick stop active

XXXX XXXX XOxx 1111 Fault reaction active

XXXX XXXX XOxx 1000 Fault

> VI target velocity (0h6042)
v’ It is the Object that sets the speed of Target.

Sub- Prop- :
Index index Name Type i Unit Range
-30000
Oheoaz | o | VItarget U16 | RW | rpm ~ 30000
velocity (-) Reverse
(+) Forward

v In the event COM-63 Profile Sel is set to 1 (LS Device Profile (PDO3)), it

does not support this parameter.

> VI velocity demand (0h6043)

v’ It is the Object that shows the output speed of the current inverter.

Sub- Prop- :
Index index Name Type erty Unit Range
-30000
VI velocity ~ 30000
0h6043 0 demand Ul6 RO rpm () Reverse
(+) Forward

v In the event COM-63 Profile Sel is set to 1 (LS Device Profile (PDO3)) it
does not support this parameter.
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» VI control effort (0h6044)

v ltis the

Object that shows the operation speed of the current motor.

v' If the inverter is under V/F operation or Sensorless operation, it is equal to

the value of output speed of the inverter.
Sub- Prop- :
Index index Name Type erty Unit Range

-30000

0h6044 | 0 |Vlcontrol effort | U16 | RO | rpm ~ 30000
(-) Forward
(+) Reverse

v" In the event COM-63 Profile Sel is set to 1 (LS Device Profile (PDO3)) it

does not support this parameter.

> VI velocity acceleration (0h6048)

v  Itis the

Object that sets Acceleration Time.

v In the event COM-63 Profile Sel is set to 1 (LS Device Profile (PDO3)), it
does not support this parameter.
v" As shown in the picture below, it determines acceleration time through

Delta Speed and Delta Time.

v' In consi
Speed.

48

deration of the stability of our inverter, it fixes Delta Speed at Max

Delta Speed
Delta Time

VI Velocity Acceleration=

>

/

AHOOION

Delta
Speed

Delta Time

>
Time

Transfer characteristic of the velocity accleration
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Sub- Prop-
Index index Name Type erty

VI velocity acceleration - - - -

oheo4ag | o |Number of en-| o 1\ ; ;
tries

2 Delta Time Uul6 WO sec | 0.0 ~600.0

Unit Range

» VI velocity deceleration(0h6049)
v’ It is the Object that sets Deceleration Time.
v" As shown in the picture as below, it determines acceleration time through
Delta Speed and Delta Time.
v In consideration of the stability of our inverter, it fixes Delta Speed at Max
Speed.

VI velocity deceleration :Delta—SPeed
Delta Time
< A
@
)
0.
< Delta
Speed
Delta Time
Time

Transfer characteristic of the velocity deceleration

Sub- Prop- :
Index index Name Type erty Unit Range
VI velocity deceleration - - - -
Oheoag | o | Numberof us | wo | - i
entries
2 Delta Time Uuie | WO sec | 0.0~600.0
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» VI velocity quick stop (Oh604A)
v It is the object that sets Quick Stop time.
v" As shown in the picture as below, it determines Quick Stop Deceleration
Time through Delta Speed and Delta Time.
v In consideration of the stability of the inverter, it fixes Delta Speed at the

maximum speed,

A}100[9\

VI velocity quick stop :Delta—Speed
Delta Time
A
Delta
Speed
Delta Time
Time

Transfer characteristic of the quick stop

Sub- Prop :
Index index Name Type erty Unit | Range
VI velocity quick stop - - - -
Oh604A 0 Number of entries us RO - -
- 0.0 ~
2 Delta Time Ulé | RW | sec 600.0
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9.3 Manufacturer Specific Profile Object

» SDO address of Keypad parameter domain
v' Keypad parameter index values are determined by Group, and Sub-Index
Is the code number.
v The following table shows the index value in accordance with the Group.

Index Group Name
0h4010 DRV group
0h4011 FU1 group
0h4012 FU2 group
0h4013 I/O group
0h4015 COM group
0h4016 APP group

» Drive group (0h4010)

Index |§32x Name Type | Property
Code
0h4010 | Num | Keypad parameter name Ul6 | RO or RW
+1
X Drive group solely has such a value of Sub-index as Code Number

plus 1.

E.g.) To read the value of DRV-01 ACC. Time parameter, read the values
of Index 0h4010 and Sub-index 2 (Code Number + 1).

» FU1 group (0h4011)

Sub-

Index index Name Type | Property
Code

0h4011 NUM Keypad parameter Name Ul6 | RO or RW
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E.g.) To read the value of FU1-02 ACC. Pattern parameter, read the values
of Index 0h4011 and Sub-index 2 (Code Number).

» FU2 group (0h4012)

Sub-
Index index Name Type | Property
Code RO
0h4012 Keypad parameter Name Ul6 or
Num
RW
> 1/0O group (0h4013)
Index | SUP- Name Type | Propert
index yp perty
Code RO
0h4013 Keypad parameter Name Ul6 or
Num
RW
» COM group (0h4015)
Sub-
Index index Name Type | Property
Code
0h4015 NUMm Keypad parameter Name Ulé | RO or RW
» APP group (0h4016)
Sub-
Index index Name Type | Property
Code
0h4016 NUMm Keypad parameter Name Ul6 | RO or RW
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‘ Warranty ‘

Installation
Maker LS ELECTRIC Co., Ltd.
(Start-up) Date
) ) Warranty
Model No. SV-iP5A CANopen Option Card _
Period
I Name I
Customer
I _ Address I
Information
I Tel. I
) Name
Sales Office
o Address
(Distributor)
Tel.

This product has been manufactured through a strict quality management and inspection process by LS
Technical Team. The warranty period is 18 months from the date manufactured, provided that, the warranty
period is subject change depending on the terms and condition of the agreement under separate cover.

FOC Service

If there is any failure in the product during the afore-mentioned warranty period you can have it repaired
FOC by requesting our distributor or designated service center subject that you are found to have used it
under our recommended environment. For further details, please refer to out company's regulation.

Charged Service

m In the event of any of the following cases, the service will be charged.

- The failure occurred from the consumer's improper storage, handling, and careless handling
- The failure occurred from the consumer's error in the design of software or hardward

- The failure occurred from the error of power source and the defect of the connector

- The failure occurred from the force majeure (fire, flood, gas disaster, earthquake, etc.)

- The product was modified or repaired at the discretion of the consumer in the place other than our Dis-
tributor or the Service Center.

- The name plate provided by LS is not attached on the product
- The product was used in an improper way or beyond the operating range.

m Repair Warranty Period for the Discontinued Model

- For the product discontinued, the repair service will be provided with charge for five years from the date
discontinued.

m Waiver of the warranty for the mechanical loss, etc.

LS ELECTRIC Co., Ltd. doesn't bear any responsibility to indemnify indirect, special, incidental, or conse-
quential loss (including the indemnification of sales loss, loss profit, etc.
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JIAHNA, S&IID], AisK, d=Aktsst S01 UASLILCH

1.2 CANopen S&l II1E EEE AIEo6HH?
OIHES MO 2 Z2LIEHEO0| PLCY AIEA T2 L= 299
Master ModuleOl 2loll KO It Jtsoif & LICt.

otLIel S4Al Hdoe=z U2 QCIHEHIE &% S&otBz SAasS
otkl 2= ZEREO &X HE=2 =2 = USLICL &

IotE22 &Xl A2t E2E = UL | 201 #* YU
OIHEISl HOE <M PLCS 25 FHHEIXE y
PCs =23 AAEL HH &0 Jtsotd & Asst

2. SV-iP5A CANopen &¢! Technical Data

s& JtE 83 OIHEHUWAN = &3
Network Topology | Bus Topology
=a =C 20kbps, 50kbps, 125kbps, 250kbps, 500kbps,

800kbps, 1Mbps
641 (Master g}

Z/CH Node = Master 1JHJF NetworkOll &HZ ZU=2 &SR
OIHEH =i HZ& Node == 63 (64-1)J1 & LILCt.
Device Type AC Drive

Process Data Object (PDO), Service Data Object
A& S F | (SDO), Synchronization (Sync), Network

Management (NMT)
=Ch y&t 120 ohm 1/4W (LI &)
AMNE Jlset PDO1 (CiA 402 Drive and Motion Control device profile)
PDO PDO3 (LS Profile)

Vender Name 0x7D (LS ELECTRIC)

PDO Mapping K& ot gtL|Ch,
Group Messaging | A& ©+ & LIC},
LSS Supported A& ot gLl Ch
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3.M&8 42

CANopen =S¢ ItE 10, == 3% = MHwg€2 L8N
Q5L CY.

4. CANopen 22 % &Xl

41 S& JIE &

MODE ERR
BUS CPU
Inverter
Connector

5Pin Pluggable
Connector

Termination
Switch

LSTELEC TRIC I 3
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4.2 SIHEOl S& Jt= M
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5. Network &

[
A2
Jo
m
1o
J
rg
He
Y
x
<
13

5.1 CANopen dlSH A

(O]
@)
o[
@ |0 -
® Dg e
a0 O
s
\: T |
No. AMS &3
1 GND CAN Ground
2 CAN_L CAN_L Bus Line (Dominant Low)
3 SLD CAN Shield
4 CAN H CAN_H Bus Line (Dominant High)
5 - Reserved

% CANopenE4l IIS0AE PHOENIX STLZ950/5F-5.08-H-GREENS
AEEHLICEH (5PINH U E)



| iP5A CANopen Manual

5.2 Hardware &X| gt
Zd1) 2IHEHS ME 2 OFF & S4l HER3

A0 HX AEHH AN CANopen S4& IIEE EE =2 HAH otH
CANopen S4! JtE2 CIHEH 2M 250t ItEE = JUSLIC
&A= = CANopen S IIEE

CIHE S 2HE Al 80| 2Mo| &H

& =Z2 MA AL,

L O0IX2E =0|J] ®IoHM Network /=4 Al O 20 HAZE
CANopen S¢&! Jt&E= Y Xe2lE oH0F &LICH CANopen S4l
A ARIXIE ON ol SE XHelE off sLICH

=C I—I%P

O o

ol =C
—

IHEG U= S
S Neh APIXIE ON ot CAN_L b CAN_H AOI Ol

120 @ 1/4w 0| AZELILCH

ECt AP X OFF ECt AP X OFF
Node 1 | ... Node N —1
MASTER Node N
St A2IXION
120 Q 1/4W
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Termination
Switch

BUS

5Pin

Pluggable

Connector

Mgt A2[XIJF OteH = #IA

(=13
=2

MODE

BUS

ERR

32 -

CPU

ERR

Termination
Switch

5Pin Pluggable

Connector

S M AR/AXDE 2= AXE EF -

Inverter
Connector

00!
=
00
o
i

CPU

Inverter
Connector

LSELEC TRIC I

7
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530 & =0 Hel
Network & Al & &0 M2k Network 2 &2 = Bu
2ZI0|1JF CFSLUICH O] &= Hels "UAs &4

|.

o
=2 O M= OT

et 2&= &€ = SlsLILh
st S5 Bus 20|
1M bps 25m
800 kbps 50 m
500 kbps 100 m
250 kbps 250 m
125kbps 500 m
50 kbps 1,000 m
20 kbps 2,500 m

) iPSA CANopen S&l ItE= 10 kbps € XI& otAl L &SLICH
6. 54 Jt= oEH &E 2 LEDGI CHet &2

6.1 LEDO|l CHst &2
CANopen S4! ItIE= 412 LED & AT USLICH

LED &9

sS4 =0l 830l S0Es R0 CPUIJL 1L =
=J|IZ2 ON, OFF 3Z¢&LICt =,500ms s¢t HKX 1)
500ms =©¢+ JHE& LILH.

CPU

EAl T O] MX= XRS28H o]
erp | S8 oictoleH el 88 aMHLr Ol H E 2t

CANopen ALOI2] S410| &

S M NMT (Network Management)&HEHOll [TH2t =0

MODE | 5y = ;.
=C AH T2t AHF A MGt
BUS | & oL} =21} 0| Master 0l A

2 2% =01 HELICH
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6.2 LEDOl CHst AEIN & sS4l Jt= AR XE
sS4l JtE o =
LED | LED &'EH AFEH & 0ol =
OIHHE &R0
CIILE A} =K
StAl THA Sf\gafeglligim =Olote A2
ol o No Power | 5,5, o\ == CANopen Sl
e . IIE 0l 5V &R0l
CPU ot U S LICE 01 91g| o = X|
S0l &HLICH.
T FII=Z 5v 80| =& 50
= o On Power ol =LICH A& AEH 2LICH
= A sS4l It &30
S A NoEror | mAmO=Z H0l | HA AH YUCH
re AL LICH
CPU OIHE2 |CIHEA S& IIE |2IHEHE 112 S
ol = AtOl 2l Data JIIEE TAl &
LD sice |swo0l o e |atn mEs o)t
=01 32 1= Evor| 22 UL sHLICk,
CPU -
LED 9! Lost PDO =410 Sl 91|C_)|§OI btk
NS Command :x*Elojjomu o A=Kl 2ol
A T 2 [« . — . =
= o S ot Al 2.
ERR COM-67 2| Comm
UpDate £ ot A
CPU Keypad 2 &85t |Keypad & &&Et
LED 2 CANopen & CANopen Itct0lE
FSges Opt It ct0l B 2F a2 CANopen Sl
F=J|2Ct | Parameter|| CANopen Sl JtEo &8
28 =2 |Setting JtE0 2EE Al LICH.
=Syl A= ThetOlE Dt CANopen 2|
&g CHE B YLICH otetoly gt2
SAGtD AeH
Old gtez 832
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10

sS4l e
LED | LED &'EH AEH & 0ol =
ot HU 2IHE <
SRS 2Ot
& LICH
ERRLED Ot B¥g
ot AAHE
CANopen 2 0| &
HEE S
S Kl LICt.
CANopen S&!
IEE0 & &0
S LIA =
MODE LED Jt gjiairgajﬁ“
Stal AN |CANopen |SHHE AXIX &2 | T T 7 77
NS Not Initial | 2 <, CANopen lCJ::))IgAatz 7§'| YCe::mEm
sS4 30t P
CANopen S4IS < =0
S = gle
AFEH I LICH.
MODE LED Jt
stei0letE 20|
MODE | &4 JHH | CANopen S0RAS A=
ol Stopped CANopen A& AEH 2LIC
Master 0| A
Stopped X & 0|
UHAE AEHLICE
Master 2t
CANopen S¢S
CPU CANopen | & == U&=
LED 2t  Pre- AFEHOILE OF & A& AEH LICH
20l 82 Operational| Master 2t
Connection 2 9 X
22 AEHLICH
etaf AN |CANopen |Master 2t A AR ©1LICH
A= Operational Connection £ %1 | << <7 %
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S4l Jte
LED | LED &} | =, 0 |l ==
Master 2t
CANopen S 40|
HaAXMOZ 0|0
XD Ues
AFER I LI CH.
CANopen
= CANopen
Stat THKR
S AN Network | \otwork Ol 2RIDF | B AR 2LICH
A[S Bus No N
=1
Error
CANopen Master 0| A R
& =
CPU CANopen | €= €l Profile It '\Pﬂggeém;f, Sy
LED 2t Profile SX =0 24X Profile Oﬁgo,a;l
20l 32 | &3 2F |Profile 0| T2 Solatal Ao
Master 0ff &&=
CANopen S&I=55E2t
==
CANopen & | e S
£ O &B=R
oILICH DN U= Sl
fggo| = £CIF SUBK
BUS | .o X AeLICh.
o=
Ot &
oy nor o (Meser N L | Master o as
281 =2 Sm= 0 7T AEGIEX MAs
=92 Connection Ol SHLICH
oy OI20 XX
2 ASLICE
Network & 0 Network & HZ0|
HAZ LK LUAS HUE A=K
2L ALIC 201 &HLICH.
CANopen S &l Network & ™HZ 0|
Fli=): HUE A=K
sta AN BUS Off Network Ml 2 &0l LG S0l,
AS 1S = IIETI=p]] Sl SR

Network Ol Al =2l
Tl A SLIC

LEARDE & 20 M
U= Al =olgiL .

11
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7. CANopen 2& Keypad I2t0OIE

Code |ILict0IH OIS | =JI&t Range
Keypad
. FX/Rx- Fx/Rx-1
DRV-03 Drive mode 1 Ex/Rx-2
Int. 485
KeyPad-1
Keypad-2
V1
V1S
DRV-04 | Freq mode FX/1R X I
V1+
Pulse
Int. 485
Ext. PID
None
10-92 COCMmEOSt None FreeRun
Stop
10-93 COM Time 1.0sec 0.1~120.0sec
COM-01 Opt B/D - -
None
Command
COM-02 Opt mode None
Freq
Cmd+Freq
COM-03 | Opt Version - -
COM-31 Output 1 0x0000
~COM-38| ~ Output 8 ) ~0xFFFF
COM-41 Input 1 0x0000
~COM-48| ~Input8 ) ~0XFFFF
COM-61 Station ID 1 1~127
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Code |I2i0IH OIS | =JI8t Range
0 (1Mbps)
1 (800kbps)
2 (500kbps)
3 (250kbps)
COM-62 Baudrate 0 4 (125kbps)
5 (Reserved)
6 (50kbps)
7 (20kbps)
0 (CiA 402 Profile)
COM-63 Profile Sel 0 (Frequency Converter PDO1)
1 (LS Profile)
COM-64 LED State - 0000~1111 (Bit)
0 (Batetel)
1~2 (S4l It IHE)
4~6  (Configuration 0fl&4)
i =
COM-65 | Opt State 0o | 7~11 S\Lf’EH PrrLOAf'l')e PDO A= Al
12~16 (SDO =4I Al &EH HAl)
17  (S4 Xg &4 2
18 (PDO =& 2+ 8h
RCV:ERR
COM-66 NUM - -
Comm No
COM-67 UpDate No Yes

1) COIHE{0 &&= E4l IIE 0|2 T Al - OPT B/D (COM-01)
v OB E&E S4 ItE 0l
v. CANopen =4I JtEJF CIHHEO NOHE &0l Tl CANopen

sS4 Jt=0 = H ot

8199_:' (11

S HAl LICL

CANopen” 2t HEA|l &LICH

13




14
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2 C9HH 28 Xd 44 &3
DRV-03 Drive mode
COM-02 Opt mode

vVOoIHIHS 28 X8 AAE &5 aLIU

v CANopen S¢I2LZ QCIHHE =2&/EX XdES otk & 3%
COM-02 Opt modeE “Command” &2 “Cmd+Freq”
= LICt.

HU
1%
0x
no
[@]]
S

@) oIHH =0+ XdE LA 4F
DRV-04 Freq mode
COM -02 Opt mode

VOHES =IO N8 A2AE &8 ELIEP
v CANopen Sdl2z Q2HHS XdE FLt+E &Fotd o2 &
COM-02 Opt modeE “Freq” &2 “Cmd+Freq’z &&= oOF &LILCH

@ S¢ Xgd a4 Al 28 28 - COM Lost Cmd (1/0-92)
1/0-92 COM Lost Cmd
1/0-93 COM Time Out
COM -02 Opt mode

VEA Y A Al B B2 'S4 X A BE A S
POD SAI0| AAI0l ZMGHA Sl X AMR A HE [ 2

de= 2dgL

vVEA XE M4 JlssS AIEZdlelH COM-02 Opt modelt “Cmd,
“Freq”, “Cmd+Freq’2 & &0l /0t & LICH

vELN XE Ada Al 2H LEE “None’22 &F0otH S& XZF
a0 Eaoll = 6UKH 2H =otAH & 12, “FreeRun’S & &otH
FreeRun2& =& “Stop’=S ofH &= HXIE otAH =& LICH

FIO
.
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) S& XE A4 THE Al2t = COM Time Out (1/0-93)

1/0-92 COM Lost Cmd
1/0-93 COM Time Out
COM -02 Opt mode

vistl Ng &4 BE AZPe EFE A2 S PDO S¢I &4 0|
= st

‘ja”&; ofH S4&l Xg Az oAs gL

vVELN X8 M JIs2 AMEdIHH COM-02 Opt modeldt “Cmd’,
“Freq”, “Cmd+Freq’=2 & &0l T/ O{OF &LICH

VSA Xg Aa TE AIZY OILHOI S&101 CtAl THIHOF S 34
AEE SEFIF DH oz oA 2 oKl E&SLILH

nio

Sol erel Are X e
1 1
1 1
oata a4l
[} [} 1
| | |
—P) —>
|
Sl g A Sl g aa
THE Al THE Al

X2 AFAl OIAl

al Q14
6) CIHEON =& S& 3IE B& HAl - Opt Version (COM-03)
VOIHE Ol & CANopen S¢l JtEQ HHAES HAIELICH

(7) Station ID #&- Station ID (COM-61)

COM-61 Station ID
COM -67 Comm UpDate

v'CANopen?| Station IDgt= &&ot= Ui2t0le & LICH Station
Number= 1~1270tX && Jis & LICH

v'Station IDe= =5 &3&3 & = Sl&LIC. &&c6t= Station IDZLO]
HERKAS CIE Station ID2 A& SO UK L2KX SQIGHA

T AL,
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16

v Station IDE P&ZotH CANopen &¢I JIE°S] ERR LEDJt CPU
LEDS| 28 FJ|12 &HEELICH. Ol COM-65 Opt State 80| 4
(Station ID gt H&E)2 = HAIELILCHL

v CANopen 2t&  I2t0IHIE HE0l E/JLB=Z BFEAl Comm
UpDateE ol Al CANopen S&l J1E 0l Station IDE EEZ06HA Al L.

v. COM-67 Comm UpDateE Yesz &&oliOF HHZE Station IDE
CANopen S4! Jt=0 BrEarLICH.

@) S& & &% - Baudrate (COM-62)

COM-62 Baudrate
COM -67 Comm UpDate

v'CANopen2| sS4l &8 d&Eot= Wetily gLt S&l s&E=
0(1Mbps) ~ 7(10kbps) Xl & JbSBHLICH,

VHESRID 4 Al BIEAl 2E CHI0IAS S&l &= S2o6HA
& oHOF & LICH

0 :1 Mbps
: 800 kbps
: 500 kbps
: 250 kbps
: 125 kbps
: Reserved
: 50kbps
7 : 20kbps

v'COM-62 BaudrateE S &6t CANopen 4! II=°] ERR LEDJt
CPU LEDS| 28f =J|2 &#ZgLICH Oli COM-65 Opt State 2¢(0| 5
(S =& gt HE) ez HAIELUICH

v CANopen 2&d Iii0IEHIE #HEOl HA22
UpDateE ol Al CANopen S&l JtE0 S4&l &
v. COM-67 Comm UpDateES YesZE &&OOF HIE S& HEE
CANopen =4l =0 gtFerLICh.

O 01Tk WNPF

ol
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@) Profile &% - Profile Sel (COM-63)

COM-63 Profile Sel
COM -67 Comm UpDate

vPDO 4! Profles £&0ot= LtctOlE & LICH

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

1 : LS Device Profile (PDO3)

v'COM-63 Profile Sel2 HZaI™ CANopen S¢&! IIE=2 ERR LEDJt
CPU LEDS| 28 =J|2 &#ZgLICt Ol COM-65 Opt State gt0| 6
(Profile g8t H&)2Z EAIELILCH

v CANopen 2t&d  I2t0IHIt HE0l EH/JULE=Z BFEAl Comm
UpDateE o M CANopen sS4l JtE0 Profile & &

v COM-67 Comm UpDateE Yesz= &&oiOF ™
CANopen S4&! Jt=0f e+H&rLIC.

v'COM-63 Profile Sel 2 0 (CiA 402 Profile (PDO1))2 2 HAAMS M=
DRV-01 Acc. Time, DRV-02 Dec. Time g2 KeypadZ && & =
SASLICH Jt&= Al2tE2 0x6048(VI velocity acceleration), 0x6049(VI
velocity deceleration)2 208t & A&0| Jts&LIC

v’ COM-63 Profile Sel 2 1 (LS Device Profile (PDO3)) £ &#&MS
(i = 0x6040~0x6048 & X|&otAl &Z=LUICH

ol

(10) LS Profile 8 =& &3 - Outputl~4 (COM-31~34)

COM- Outputl~4
COM-63 Profile Sel

v'COM-63 Profile SelO| 1(LS Device Profile)0| Hd&i& Z <202t COM-
31~COM-34 Outputl~4Jt £ L|Ct.
v Outputl~4 442 =4AE X&SIH TPDO3 (Transmit PDO)= Sof




Sol Al ELICH

=0

| iPSA CANopen Manual
OFAEO I2t0le 2 &

rr

Hetgl 0

&11) COM-63 Profile SelOl O(CIA 402 Profile)Ol
COM-31~COM-34 Outputl~4Jt 2 0|Xl & =LICH
&3 - Inputl~4 (COM-41~44)

(11) LS Profile & F=A
COM- Inputl~4
COM-63 Profile Sel
HEH=E BL08 COM-

v'COM-63 Profile SelO| 1(LS Device Profile)0l|
41~COM-44 Inputl~4Jt S LILCH
X835t RPDO3 (Receive PDO)ES &0

vinputl~4 442 FAE
OIAHZRH MESE OO0IH gt AHEON SLUICH.

1

HdetEl A0

& 1)) COM-63 Profile SelOl O(CiA 402 Profile)O|
COM-41~COM-44 Inputl~4Jt 20| X & =LICH.

&Eil LED &Ei HEAl — LED State (COM-64)
BUS, MODE, ERR,

Sl
v'CANopen =4I JtE0N =& 442 LED?!
= Ietole LICH

(12)
CPULED2 BEZ &EHE HAlol
VIIHE &0lA QESUHAN 21E£2= BUS, MODE, ERR, CPU LEDZ

=92 LED 2lefE HAl &LICH

18

COM-64 LED State AHEH 0fl) 1101
5B = BUS MODE ERR CPU
= (GREEN) | (GREEN) | (RED) | (GREEN)
3 E 1 1 0 1
o[ Q| ON ON OFF ON
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(13)

Vsl
S M &2/}

T T

=04 Otel e

=2 AFEH9

I - O

sS4l JIE 2 HEAl — Opt State (COM-65)
v'CANopenl| S4l JIE2] MEHE HAlot=
O LEEFL

=
HA =

uret0le LI

HEDE S=2=2 gds

COM-65 Opt State0ll H Al LICEH

%:)I

at ol 0] E=s

0 |E4 &t =)

; CANopen ¢! 2tE2} ZAETSDSHE%M o= = Al

3 JIEE WA ot AIL.

4 |Station ID(COM-61)at H& COM-67 Comm UpDateE
Yes2 & &AM CANopen

St =& -62)gt HE _
> | S¢ ==(COM62) ToIOIEE S4 IS0 By
6 | Profile (COM-63)gt H& ot Al 2.

LS Profile AIZ Al,

COM-31 ~ 34 Output1~40|

M
= o

7 | COM-31 ~ 34 Qutputl~4 = _
o1 B E1 0f éxwﬂp&*: sz | FAE BHEN YHFHYAL
1 =
LS Profile ArS Al, COM-41 ~ 44 Input1~40f
8 |COM-41 ~ 44 Inputl~4 = Az S22 QBEIAAD
OIHE O =Mootk £= F=AE = =7 B
i =
LS Profile At& Al, PLCOIAl MJ] & CIOIE=
9 COM-41~44_Inputl~4 = A Ho| gtoz
PLCIF MJ| &t DataZl HREIAAQ
XA o2 X} == OrE A
LS Profile AIZ Al,
10 Sl CIHEDI &8 = & M | 2HEE AXIAIZI AEfO A
OIHH && = MI| =X ¢ AsS MAANL.
Uetole o XD s&= =8,
LS Profile AIZ Al,
11 | COM-41~44 Input1~4 0f COM-31 ~ 34 Outputl~40il
9D Mz OIHH F=4A gt = F=AE SHIEH Lo AL

19
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T o0] 3
SDOZ 9= M, OIHIEIl =X |SDO 27| =AZ =427
12150 o= =a0 o)) 2 SEEAAIQ
SDOZ £ M. OIHEIN =W | SDO MJ| =AZ 2427
Blsin o =a0 2o 2 SEEAAIQ
L4 | SDOZ & [, & #i=18 X34 |SDO #0| HIOIE %S BHI2
ol= Data gts MJ| & HHSIMAL
15 | Reserved -
spoz £ m. SDO MJ| =AZ =2
o] M2 MIFDIEI0 MI| B | HESAAQ
16
SDoZ 2 f, _ _
= A3 BIAAIQ
SEIOIA SDO O] B =
7 | = m A wa sS4 H0IZ0l & & YT
510151 AI Al D.
PDO &4 S0 Opt State g{0|
180|121 =4l 3 0|=0)
1A= B0l FIAAIL.

18 | PDO

O
P
2
0

SDO =4l =2 [ Opt StateJt
18 oI B Hah A LICH.

14) =4 ol T 4 EAl — RCV:ERR Num(COM-66)
VaAE S8 DY 2t ol T S HEAl &L
v'Comm UpDate Al =J|3t &LICH
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(15) Comm Update (COM-94)

COM- Station ID
COM- Baudrate
COM- Profile Sel
CQM- Comm UpDate

v'Station ID2} S4&I =E 2 Profilel gt BHoD

UpDateE YesZ & & o{0F & LICH

v Comm UpDateE oliOF H&ZE Station ID2t S4& =%, ProfileO|
CANopen S4&! Jt=0 2+=0| &LICH
8. CANopen Sl
8.1 CAN-ID Frame
v IP5A CANopenOil M= CAN2.0A(Standard)@t X &= &LICH.
v CAN2.0AO|2 2 ID= 11BitZ2 OI2HMH USLICH
v Ot 82 IDe 4= LIt AL C.
10 9 8 7 6 5 4 3 2 1 0
CAN-ID
Function code Node-ID
MSB LSB
v Otel E = Broadcast Function code & L|C}.
COB Function | posulting CAN-IDs
code
NMT 0000b 0 (0x000)
SYNC 0001b 128 (0x080)
TIME 0010b 256 (0x100)
st

Object2 CAN Message Framel| &

COB - Communication
st &2 LIEFEHLICY.

)
0|4, CAN Network2 &=

&
==
T O
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v Ot H = Peerto peer & Function code 2!L|LCt.

COB Function code Resulting CAN-IDs

EMCY 0001b 129(0x81)~255(0xFF)
PDOL1 (tx) 0011b 385(0x181)~511(0x1FF)
PDOL1 (rx) 0100b 513(0x201)~639(0x27F)
PDO3 (tx) 0111b 897(0x381)~1023(0x3FF)
PDO3 (tx) 1000b 1025(0x401)~1151(0x47F)
SDO (tx) 1011b 1409(0x581)~1535(0x5FF)
SDO (rx) 1100b 1537(0x601)~1663(0x67F)

Node Guarding 1110b 1793(0x701)~1919(0x77F)

v'CANopen OIOI& FrameliOl (G 372 COB (Communication
Object)E Sol GI0IEHII &&0 &LICH

v'Process Data Object (PDO)= & AlZt dE0| ER8F (Real time data)
HOIEHE &&dt=0 AFS0l &1, Service Data Object (SDO)=
AAIZE S0l 2R ot 2= OI0IHE d&ot=0 AF=Z0l & LICH

8.2 Network Configuration

8.2.1Error Control Protocol
v Error Control Protocol2 Network0ll HZ= CANopenl)|J|=0| &
S&6tD UA=KX L0tE2= Protocol= 2| 0] & LILCH.
v Error Control ProtocolOil 2JtXl ZAI0] QJ=LICEH oflt= Nodellife
Guarding ProtocolO| 12, Ct& otLt= Heartbeat Protocol & L|Ct.

» Node/Life Guarding

v'Node/Life Guarding® CANopen Device)l & S&otd QU
ot=0l AtE&LILCH.

v Master= FJ|& (EA&E Node Guard Time)OtCH NMT Slave Ol Al
RTR Frame= &&&LICE. RTR Frame= &2 Slavelldle &
S&otY] UCHD RTR FrameOl Xta&l2l NMT State &'EHE L& 0N
S e &HLICh.

FOI

—

N

rr
Jon
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v Otel EJI NMT State AEf E!L|C}.

NMT &FEl o] &
4 Prepared
5 Operational
127 Pre-operational

v 0t2l Master Node Life TimeO| XlILI&= RTR FramesS & S0HA
2 HL+ Salve)t Node Life TimeOl XILIZ=S MasterOlHl RTR
Frame=2 S22 24X =6tH Guard ErrorJt &M StH & LICH iP5A
CANopen =S4l JtE2] HAZL0l= CANopen NMT StateJt Pre-
operational2 £ & LILCt.

» Heartbeat Protocol

v'Error Control Protocol& Heartbeat2 &% odI¥2 HS Heartbeat
Producerfff &2A&T Ues AI2H0ICH XHAISl MNT State EE2E
BYLICt. Heartbeat Consumer= &3 S Us A2t of
Heartbeat Producer J} HeartbeatE ELWHAI LUS
Consumer0ll M= Heartbeat EventJt 2245t LICF.

viiIP5A CANopen2 Producer2 &2&L0 U= AlZH OCH & NMT
StateE ConsumersO| Hl 2 &SLICH

_

oY OH

()
L

8.2.2 CANopen EDS File
v'CANopen EDS File2 CANopen Manager s2| Master T2 ]2 2
SV-iP5A CIHES I2tOIEE MOotlA & [ AtEodl=  Test
File LI Ct.
v EDS file2 LS ELECTRIC SHIOIXl (http://www.lselectric.co.kr)S
SoiA 22 22 = AUSLICH
vEDSIIY A2 Oteiet &2&LICH
SV-iP5A xxxx_CANopen.eds (xxxx H& & &)
0ll) SV-iP5A 0005 CANopen.eds (iP5A V0.5 EDS 1It+2)
v'SV-iP5A 0005 CANopen.eds = Master Configuration = Z 124 0| Al

EDSIIZ =S E0l5= S0H0U &Lt

23
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8.3 NMT(Network Management) State Machine

v'MasterJt NetworklLHOl Q= Slavel|J|=2 AEHE
AEote Ed L L
v'NMT Slave= NMT Slave state machinesS ==& &L|C}

v'Pre-operational AFER Ot Tl HOF JIJIE2 ConfigurationO|

Jtsoil & LIL

vOteHel Z18= CANopenJ|J|2] NMT State Diagram= LEtH

A LIC.
Initalization
P ON
e Initalizing }
%7(15)
Reset
Application
(16)
Reset
Communication
(2)
| (11)
ﬂ{ Pre-operational
(7)
(3) (5)
(13) j Stopped (10)
(4) (6)
8
(12) ‘ (8)

(9)

‘ Operational




iP5A CANopen Manual

NMT State

e HS S 25
1 M0l QI EH s 2
(1) Initialization& EH D & LICH.
@) NMT A El Initialization(Z=2|3H 0| LIH & ™
S22 Pre-operational &HEHDJF & LICEH
(3) NMT Master£ £ Start Remote_Node

Command =4&! Al Operational &EiJt & LILCt.

(4).(7)

NMT MasterZ2 £ E Enter_Pre-operational_State
Command ==&l Al Pre-operational 4&EHDt
= LICH

(5).(8)

NMT Master2 £ E Stop Remote Node

=

CommandE =& Al Stopped & E{Ot & LICH.

(9),(10),(11)

NMT Master2 £ E{ Reset_ Node Command&
=41 Al Reset Application&t EH DO & LICH,

(12),(13),(14)

NMT Master2 £ E{ Reset_Communication
CommandE £4&! Al Reset Communication

S ERDE S LILH

NMT Sub-state Initializing0| 2UH s =

(15) NMT Sub-state Reset Application &HEHJF & LI CH.
(16) NMT Sub-state ResetO| ELFE As22Z NMT
Sub-state Reset Communication &HEHJF & LICH,
& 1)
NMT Command o &
001 Start Remote_Node
002 Stop_Remote Node
128 Enter_Pre-operational State
129 Reset_Node
130 Reset_Communication

25
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> Initialization

v'CANopen J|J|0fl &0l SHItHLI Reset =30 & = Us22
Initialization AEHJF & LICH Initialization0] Z2UH ZIH  Pre-
operational &MEHJt & LICH

v Initialization &Ei= MS 3JtA &EHE USsO & LICH

Sub-State = H

=9 =S4 IIE AEiEZ Power-On=2 H/W

ntalizing | pesetol 22l = ZJIBE ste SHALT
Reset NMTOHA Node Resets QR otle ZH=20
Application of&aottd, O O Profiledll CoHA =Dt
PP SHLICH,

NMTOIAl CommunicationS Reset2 R ol=
Reset 20 oHEotd, O [ NMT IZEYYUS &5

Communication | Boot-Up ETIRACt) Masterltil Zd=+d A=sS2=2
Pre-operational & E{ Jt = LICt.

» Pre-operational

vPDO S4l= otJl & PDOOI Oiet E2E SDOZE Sof MasterJt
Slave0il MYotHLI 228t DataE 210 2LICH. PDOSA&IZ dltJ|
M0l SDOE Soi PDOS¢l= =Hlot= SHAHLICH

v Ol &EH0IAl NMT Master22H Start Remote_Node Command&
2= AIGHA &/ ™ Operational &EfDJF & LICH

» Operational

v'Operational &EiJt TH 2= Communication ObjectJt Activelt
SIS PCOS¢l =Bt OtLliet SDOS4!, Synchronization, Error
Control, Emcy MessageJt Jtsoll & LICH

v Ol &EH0IA NMT Master25E Stop_Remote Node CommandZ
+=AIGHA ©H Stopped AEHDF E LICH..
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» Stopped

v Stopped& EJt E/H Error Control2 ®I8 NMT2H HeartE K 2l st
2= 40| sH0| &L

v Ol  HEHOIM NMT Master2% &  Enter Pre-operational State
CommandE =4&IGtH &™ Pre-operational &EHJF & LICE..

NMT &EH0 e Sl Jis =g/

opeIrDa:tE;;)nal Operational Stopped

PDO X @) X
SDO @) @) X
SYNC O @) X
TIME O @) X
EMCY O @) X
Node
oo R R
Control

27
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8.4 Finite State Automation (FAS)

v 0| State= CiIA402Z A8 [ AtEot= S

—

Jt=2l e g LICH

.~ Start |
;O
‘ Not ready to ‘
Switch on
@)
(15)
Switch on ﬁ Fault
disable <F——
%7(2)
(7)
Ready to
(10) Switch on (14)
(12) ©) 8) ©)
(6) (13)| Fault
reaction
4{ Switched on active
(4)
(16) ‘ ()
Quick stopm Operation
active enable
(11)
&HEH = A
Not ready to Switch | CANopen 2| o= & Stack 2 XI5t dt= AH
= ion & ' = & & 8le
Switch on disable ;é: Option AHEHDJE Switch On
Ready to switch on | A KlctS& Switchon £ & % U= AEN
. ANl 2t& Operation enable 2 & %= U= AN
Switched on OIFZIE B KPS Y > A= AE
Operation enable | 2EJ} 2S5t U= AHEK
Quick stop active |Z2HE X AlJle &E =2 X AH
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ik Event Action
0 (A= gt Ao &t 8 B X038
1 |At=s B& CANopen S Jts
2 |Operation Mode £ H&t 8=
3 |[Switchon @& =4I =
4 |Enable Operation 23 =4 | EHAS
i i 04 &4
5 |Disable Operation =5 STH OIHE AEH S
T
EHI s ¢
6 |ShutDown ¥ & =4l AFEHOI S
Freerunstop = &
7 |Disable Voltage Z& =& | 8IS
Shut Down E& =4l Freerunstop 2 &
9 |Disable Voltage E& =&l | Freerunstop = &
Disable Voltage 2 & =4l o =t
10 Quick Stop &2 24l Free run stop = &
Quick Stop 0 €& &0
11 |Quick Stop HEZ =l U=
a5 A2 4S5
12 |Disable voltage & =& Free run stop 2 &
13 [CIBHE Ol Trip O] 24 Trip A& A Sl
14 | Aisez HEt Trip AI2 A S
: i At
15 |Reset ¥& =4, Trip off Xl ng(;h on disable SEI=
i od 2
16 Iinflble operation E og W 2=
T

29
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8.5 Process Data Objects (PDO)
vPDO =Sd¢l2 AAlt 8500 ZERset UO0Ie(Real Time GOIOIH)E
=1 2=0 AFE0l &1 Z2& 22| Overheadlt Confirmation 810|
(Index, Sub-index, Data) 8&&ELICEH =,10 S4A22 AZ0| &LUICH
vPDO= &5 2ol WetAd 29K &FIb U=d Sl
Master2 26 O0IEJt &&&= RPDO (Receive PDO)%t Sal
Master0fl OIOIE{E & &0k= TPDO (Transmit PDO)2 LEF O & LI Ch.
v" iP5A CANopen2 CiA 402 Drive and Motion Control= Frequency

converter PDOO OHolMd 2&&E0H UL PDO1I PDOICH
Ml =&l C.

» PDO Transmission Mode
v S4&1J1J12 Synchronous o7 2ol Al SYNC MasterJt
Synchronous ObjectE & & & LICH
v Otel 182 Synchronous?t Asynchronous &% ModeE
LtEFELICH.

Sync Sync Sync
Object Object Object

) )

iRk

% =Synchronous T:Asynchronous

Time

PDOs PDOs
Synchronous and Asynchronous Transmission

® Synchronous Transmission
SYNC =30l M2t PDO € &EELICH 2 12l SYNC Object 2
2H201 S& =0t ELICL

® Asynchronous (Event-driven) Transmission
H® Event 0l 2/of PDO £ M E&HLICH.
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» Triggering Modes
v Triggering Mode= TPDOE OlINl dSEX ZEol= Event2
OteHel 3JtAl Triggering ModeJt & H & LICt.

® Event- and timer-driven
HoH&l Event AIZ2M0ICH AI=s2 2 TPDO Y E & SehL L.

® Remotely Transmission Request (RTR)
PDO € 23&06t= RTR (Remote Transmission Request) X2l &
=41 Al TPDO B[S M=ELICH

® Synchronously triggered
HAEEH Uz SYNC Zd 2 If==Bt=2 SYNC
TPDO &= ML

Ik
=
0°
4>
[z
=

8.6 Service Data Object(SDO) Sal
vSDO S&I2 S JH2 CANopen Device AIOIOIM & AIZE &SO0|
Lot 22 OlolE (0l ety 8t &&)E Peer to Peer S4
ot=0l At=E0| ELICH
vSDO S&122 Object Directorylff U= 2= ObjectE 21 IJ|/M D]
ol= 210l JISott, Objectel Index2t Sub Index2l Z£EES
ObjectE Accesse LIL}.

Ol

1
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9. CANopen Object Dictionary

9.1 &4 Profile ¥<
» Device type (0x1000)
va4& =9 Device Type= LIEILH= SDOYLILCE.
Index 0x1000
Sub-index | 0x00
Data type UNSIGNED32

Access RO (Read only)

0x00010192

2 JH2l WORD & F40 &0
Aq=0 &% WORD = Frequency
Converter(0x01)= &  LIEtW L,
ot¥l WORD &= Drive Profile
DSP402(0x0192)E LIEELICE

Data

» Error register (0x1001)
vael ItEQ Error0fl Ciet B2 2LILCL

Index 0x1001
Sub-index | 0x00
Data type UNSIGNEDS
Access RO (Read only)
Bit S
0 |8 EE (Generic error)
1 |[8d5% 23 EE (Current error)
2 | & 23 EE (Voltage error)
Data 3 |=2% &3 EE (Temperature error)
4 | Reserved
5 |Reserved
6 | Reserved (always 0Ob)
7 MNEZX 32O EE (Manufacturer-
specific)
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1) Otel E= Error Register Data0fl

delet FLICH

Error Register Data OIHE Trip
HW Diag

oot EE Fuse Open

(Generic error) External Trip
BX

HE oY Eg

(Current error)

Inverter Overload Trip
Over Currentl
Ground Trip

Over Current2

o+ e = el

(S — | — - — g

(Voltage error)

In Phase Open
Over Voltage

Low Voltage
=2t 243 EE NTC Open
(Temperature error) |Over Heat

AMER HO EE
(Manufacturer-
specific)

Ethermal Trip
Out Phase Open
Over Load
Under Load
Thermal Trip
Pre PID Fail
Lost Command

HEot= OIHE TripS

33
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» Pre-defined error field (0x1003)
v &Il Emergency0ll CHet 852 & L|ILC}

Index 0x1003

Data type UNSIGNED32

SIoJEE Object code

code

Sub-index | 0x00

Data type | UNSIGNEDS

Description | 2448t Error2 =

Access RW (Read/Write)

Data 201 | & A4St Emergency Error2| Jf ==
MIl|0=S MEH Emergency)t 25 Reset

Sub-index |0x01

Data type |UNSIGNED32

Description | JI& =20l E2485t Emergency 82

Access RO (Read only)

Bk 93 e 9%
0x0000 |None 0x7120 | No Motor Trip
0x1000 |UNDEFINED | 0x8401 ?ﬁged Dev
0x2220 | Inverter OLT 0x8402 | OverSpeed
0x2310 | OverCurrentl 0x9001 | External Trip
0x2330 | Ground Trip 0x9002 |BX
0x2340 | OverCurrent2 OxFFO1 |Ethermal

bata 0x3130 | In Phase Open | OxFFo3 |OutPhase

Open
0x3210 |Over Voltage OxFF04 | Over Load
0x3220 |Low Voltage OxFFO5 | Under Load
0x4000 |NTC Open OxFFO6 | Thermal Trip
0x4310 |Over Heat OxFFO7 | Pre PID Fall
0X5000 | HWDiag OxFFOA | oSt

Command
0x5450 | Fuse Open
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» COB-ID SYNC message (0x1005)

vSYNC MessageE === Device (Master)2 CAN IDO| CHgt
AE2E 211 M= SDOYLILCT

v'SYNC Message= Transmission TypeO|l Synchronous?! PDOZ
ActionS Ml & LILCt

vBit 42 s &=L

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

viiP5A CANopen &4l &= SYNCE 20t S0/0]2 & & M4
ot &2&LICH &8t IDE Standard2t X2 Z2 otH D UsU
14 B2 gendt framel| gt= 25 0 O|HOF & LICH
Index 0x1005

Data type UNSIGNED32

Sub-index |0x00

iy

Access RW (READ/WRITE)
Dat I | 2850 A= SYNC 2 COB-ID
ata
MI|l |SYNC 2] COB-ID € &%

» Manufacturer device name

v CANopen E4&l IIE9 0|EEE & LICH.
Index 0x1008
Sub-index |0x00
Datatype |VISIBLE _STRING (& A €)
Access RO
Data IP5A CANopen
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» Manufacturer hardware version
vad JtES StEAIHS BN HEYLICL
Index 0x1009
Sub-index |0x00
Data type |VISIBLE _STRING (& A €)
Access RO (Read only)
Data CANopen x.xx (Ul : CANopen 1.00)

» Manufacturer software version (0Ox100A)

vad JIES ATERINS HAE HEALIC
Index 0x100A
Sub-index |0x00
Data type |VISIBLE _STRING (2 At &)
Access RO (Read only)
Data CANopen x.xx (0l: CANopen 1.00)

» Guard time (0x100C)
v'Error Control Protocol= Node/Life Guarding Protocol2 AtEE [H 2l
Guard time= & &ol= SDOY L|LCI.

Index 0x100C

Sub-index |0x00

Data type UNSIGNED16

Access RW (READ/WRITE)

Data ‘Guard Time’ AI2t0|H © 2= msec &LILC.
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> Life time factor (0x100D)
v Error Control Protocol= Node/Life Guarding ProtocolE AtEE [ 2
Life time factor & &ol= SDOZLILCI

Index 0x100D

Sub-index | 0x00

Data type UNSIGNEDS

Access RW (READ/WRITE)
Node Life Time = AHl&tolJl ?gt factor 2.

Data Node/Life Guarding Protocol = AtE0IA| %=
el gfe 0 2LILCH.

» COB-ID EMCY (0x1014)

v Emergency Frame2| CAN-IDE £&£&ot= SDOYLICE [IP5A
CANopenliA= &&HO0l A= Ud I dELZ0F L0
U S LICH.

Index 0x1014

Sub-index |0x00

Data type UNSIGNED32

Access RO (Read only)

Data $NODEID+0x80 ($Node ID = & S4 =0
HHE O Uz Station ID L LICEH)

» Producer heartbeat time (0x1017)
v'HeartbeatE & &0 == Al2tE UEHLH= SDOYLILCE.

Index 0x1017

Sub-index |0x00

Data type UNSIGNED16

Access RW (READ / WRITE)

Data msec &2 Al2tE && & LICHL
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» Receive PDO1 Parameter (0x1400)

Sub- = A2M | O} tHe
Index i dex 018 Type | 5o | &< H 2

0 RPDO1 Parameter | U8 | RO - -

0x1401 1 |coB D Us2 | RW | - ;

2 | Transmission Type U8 | RW - -

v'COB-ID= PDOS| 11% CAN-IDgt & LILC}.
v Otel == Transmission Typell gt= HEAlIst A LICH

Transmission

o
Type &t = 0l
SYNCIt &M = [ RPDOE & &ot) 0|&2
0 RPDO GIOIEH2 &2l RPDO GIOIEH 2l H3tlt
e L0 RPDOE M&&LICH (COS:
Change of state)
1-240 SYNCII €8& =23 =410] &/H TPDOE

&Sl

252~253 A& otAl HsLICH

Asynchronous(Event Trigger) Transmission0fl 2| st

255 RPDOZ &zt C).

» Receive PDO3 Parameter (0x1402)

Sub- = A2M | O} Ho
Index i dex 018 Type | &4 | &< H

0 RPDO1 Parameter U8 RO - -

0x1401 1 |coBID uz2 | RW | - ]

2 | Transmission Type U8 | RW - -

v'COB-ID= PDOZ%| 1% CAN-IDgt &L|LCH.
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» Receive PDO1 Mapping (0x1600)

Sub- =
Index index 015 Type

B
0x
o
40
0%
40

PDO Mapping Entryl
1 |0x6040 U32 | RO - -
Controlword

0x1600 _
PDO Mapping Entry2

2 | 0x6042 U32 | RO - -
VI Target Velocity

» Receive PDO3 Mapping (0x1602)

Index |§32x kS Type | =4 | &9 | g9
1 |Inputl 0x3010 U32 |RW - -
OX1602 2 | Input2 0x3011 U32 |RW - -
3 | Input3 0x3012 us2 |[RW | . i
4 | Input4 0x3013 U32 |RW - -
vinputl~4= COM-31~34 Outputl~4JtXl &&H&E S& FAQ
OtetOIE ol 8t &LICt

» Transmit PDO1 Parameter (0x1800)

Index | = OIS Type | 5d | &9 | "
0 |TPDO1 Parameter | U8 | RO - -
1 COB ID U32 | RW - -
0x1800 | 2 |Transmission Type us | RW | - -
3 Inhibit Time uie | RW , }
5 | Event Timer Ui | RW | - -

v'COB-ID= PDOS| 11% CAN-IDgt & LILC}.
viiP5A  CANopen &4&! Jt&&= Transmission TypeO|l 255(0xFF,
Asynchronous)Jt & I LICt Event Time 0tCH TPDOE & &S&LICH
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» Transmit PDO3 Parameter (0x1802)

Sub- = A4 | Cl o
Index index IE= Type | 54 | &< & 2
0 |TPDO3 Parameter | U8 | RO - -
1 COB ID Uu32 | RW - -
0x1802 | 2 | Transmission Type ug | RW | . -
3 | Inhibit Time uie | RW | . -
5 | Event Timer uile | RW | . -
v COB-ID= PDO2 11 CAN-IDgt & LILCH.
viiP5A  CANopen &4 Jt&&= Transmission TypeO|l 255(0xFF,
Asynchronous)Jt D& LICH. Event TriggerOl 2|dH TPDO%
M BHLICH TPDO GIOIE{ S 310t Event TimeOl XILIE= ©15}0}
o™ TPDOE & &6tL], Event Time &0 TPDO GOl EH O| saf=lls
U™ |nhibit TimeO|l XILILD) LA TPDOE & & &EHLICH
» Transmit PDO1 Mapping (0x1A00)
Sub-
=} =4 | &2 2
Index index 0] Type A 2| 2
PDO Mapping Entryl
1 0x6041 U32 | RO - -
Statusword
0x1A00 |
PDO Mapping Entry2
2 0x6044 U32 | RO - -
VI Control Effort
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» Transmit PDO3 Mapping (0Ox1A02)

Index |§32x OIS Type | 4 | &< H
1 Inputl 0x3010 Uu32 | RW - -
OX1AO2 2 Input2 0x3011 U32 | RW - -
3 |Input3 0x3012 U32 | RW | - _
4 Input4 0x3013 U32 | RW - -
v Outputl~4= COM-41~44 Inputl~4tX| &EEHEH S& F=42

Wetole ol gt= A sLlbh.
9.2 Standardized Device Profile Area DSP 402
» Error code (Ox603F)
v OIHHEO Trip O 2MoIU=S JR
AtE3dt= Object & LILCL.

Index iﬁgg;( B Type | &4 | &9l | @9
0x603F - Error code Ul | R - -
v Otel H= CIHHEO0I Trip Ol EMM=S [ SEol= Error code
1S 2LILC
Error Code Trip Error Code Trip
0x0000 None 0x7120 No Motor Trip
0x1000 Untitled 0x8401 Speed Dev Trip
0x2220 Inverter OLT 0x8402 OverSpeed
0x2310 OverCurrentl 0x9001 External Trip
0x2330 Ground Trip 0x9002 BX
0x2340 OverCurrent2 OxFFO1 Ethermal
0x3130 In Phase Open OxFF03 Out Phase Open
0x3210 Over Voltage OxFF04 Over Load
0x3220 Low Voltage OxFFO05 Under Load
0x4000 NTC Open OxFF06 Thermal Trip
0x4310 Over Heat OxFFO7 Pre PID Fall
0x5000 HWDiag OxFFOA Lost Command
0x5450 Fuse Open - -
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» Controlword (Object : 0x6040)
v OIHHEHE 28 AI9IJA & [ AF=Eol= Object 2LILCI.

=ub- CREC AR

J

index

Index | . 018 Type
0x6040 - Controlword Uule | RW - -

v COM-63 Profile Sel 2 1 (LS Device Profile (PDO3))2 & &otH
KI&otA ZsL L
v Otell Bit # &2 Control Word2| BitE &2 L|CH.

Bit &g 3
0 Switch on
1 Enable voltage
2 Disable quick stop
3 Enable operation
4 Ramp function generator disable
5 Ramp function generator stop
6 Ramp function generator zero
7 Reset fault
8 Halt
9 AME o &
10 Reserved
11~15 |[AtE ot &

vBit 0~3, Bit 7 2| 22Z Device 2& X 30 2&dE Bit 322
Controlwordgi= B ZoA 85&2 FSA(Finite State Automation)<)
AEHE B3t AIZ = JUSLICH

vVOHIE =0 9.5&82 “Operation Enable” FAS AENDF TIJ| <IoHAl(4EH

Transition2| &%) ControlwordJt OXXxxF(xxxx xxxx xxxx 1111 (b))Jt
CIO{0F &Lt
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7 3 2 1 0
. -FE
Command| Fault | Enable 2?(')? Enable | Switch T
reset | operation disable voltage| on T Al
Shutdown | 0 X 1 1 0 | 268 REIWO
switch on
Switch on 0 0 1 1 1 3 Swt;hed
Disable 7,9, Switch on
Voltage 0 X X 0 X 10, 12 | disabled
Quick 7, 10, ]
Stop 0 X 0 1 X 1
D|sable_ o o 1 1 1 5 Switched
Operation on
Enable Operation
Operation j‘ 1 1 1 1 4,16 enabled
Fault Switch on
Reset X X X X 15 disabled
® X HAl= 0 0l 1 0l & H&=2 0IXA 2= U= s

oj0lgfLith.

v 4bitOll Al 7bitAtOl= Operation ModeOllAl S&6t= 2 HIEQLICH
Bit Value &3
0 Ol 2& MHE FAX
4 (Enable Ramp) ™0 Torzs ol olof oty =&
5 (Unlock Ramp) 0 %aﬁ $l_”¢ Hold
1 | =E FLt=0K 2=
6 (Reference 0 SHFU=IE Zero I B
Ramp) 1 | SHEFLO=)F 836 g2 844
8 (Halt) X |AE o &
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» Statusword (Object : 0x6041)

v &1 Device 2| & H4EIE HAlol == Object 2 LILC},

Sub- = A2 | O} Ho
Index index IE= Type | 54 | &< & 2
OX?M - Statusword Ulé | RO - -

v’ COM-63 Profile Sel 2 1 (LS Device Profile (PDO3))2 & &otH
KI& oAl 22sLICh

OteH Bit A& E& Statusword 2| Bit & =l L|C}.
Bit &8 9

Ready to switch on

Switched on

Operation enabled
Fault (Trip)
Voltage enable

Quick stop

Switch on disable

Warning

AHE QF &

o

Ol N/O|O |~ W|N|IFL|O

Remote

10 Target reached

11 Internal limit active
12~15 | AlE OF &
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v FAS 2| &MEH0l & HIE gt Bit 0~3, Bit5, Bit6 0| Device 2|
SEigtS LIEHESLICH

Statusword PDS FSA state
XXXX XXXX XOxx 0000 | Not ready to switch on
XXXX XXxX X1xx 0000 | Switch on disable
XXXX XXXX X01x 0001 | Ready to switch on
XXXX XxxXX X01x 0011 | Switch on
XXXX XXXX X01x 0111 | Operation enabled
XXXX Xxxx X00x 0111 | Quick stop active
XXXX XXXX XOxx 1111 | Fault reaction active

XXXX XXXX XOxx 1000 | Fault

» VI target velocity (0x6042)

v Target & E & & St= Object &LILC.
Sub-
=2 ey cCte go
Index i dex 0l 8 Type | 4 | &< <
-30000
VI target ~ 30000
0x6042 0 velocity Ul | RW | rpm () Hors
(+) B&et

v’ COM-63 Profile Sel 2 1 (LS Device Profile (PDO3))2 & A 3dtH
KI& oKl 2L

> VIl velocity demand (0x6043)

VBT OIHEIS =3 =T = LEIES Object 2 LICH

Sub-
2 A2M | Ct2 Ho
Index i dex 018 Type | &4 | &<
-30000
VI velocity ~ 30000
0x6043| O demand Ul6 | RO | rpm () = ors
(+) 2gst
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v/ COM-63 Profile Sel 2 1 (LS Device Profile (PDO3))2 & &otH
KI&otA HsL L

» VI control effort (0x6044)

v 8 2HS 2& 5T E UEHHE= Object & LILCH
v OIHE I VIF &0l HLE Sensorless &2 22 CIHES =&
=59 gt &L
Index |§32x 018 Type | &4 | &9 H <
-30000
~ 30000

0x6044 0 | Vlcontrol effort | U16 | RO | rpm

() S

(+) Zgst

v/ COM-63 Profile Sel 2 1 (LS Device Profile (PDO3))2 & &otH™
KI&otAl ZsLIC.

> VI velocity acceleration (0x6048)

v 5 AlZ2tES & 806t= Object & LILH.

v' COM-63 Profile Sel = 1 (LS Device Profile (PDO3))2 & & o™
KI& oKl 2sLICh

v Otel 8 WM 2X0l| Delta Speed 2t Delta Time 2 Sl
JtEAIRVS &L

v OIHES otE A= 4ol M Delta Speed E Max Speed 2
JEELIC.

VI Velocity Acceleration= Delta Sgeed
Delta Time
§ A
o) /
0,
<
Delta
Speed
Delta Time
>
Time

Transfer-characteristic-of-the-velocity-accleration
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Sub- =2 A2M | O} EH O
Index i dex 018 Type | &4 | & H
VI velocity acceleration - - - -
0x6048 0 Number of entries | U8 | WO - -

2 Delta Time Uule | WO | sec | 0.0~600.0

» VI velocity deceleration(0x6049)

v 245 A4S 230l EXME LI

v Ot D8 WA 20| Delta Speed 2t Delta Time & S ol
JtSAIZES EELICh

v 22l 2IHEHES o8 A= 102HoH A Delta Speed € Max Speed =
DEELIC

VI velocity deceleration :Delta—Sp-eed
Delta Time
< A
@
(@)
0.
=< Delta
Speed
Delta Time
>
Time

Transfer characteristic of the velocity deceleration

Sub-

=2 M| e B
Index i dex 018 Type | 54 | & 2

VI velocity deceleration - - - -

0x6049 0 Number of entries | U8 WO - -
2 Delta Time Uleé | WO | sec | 0.0~600.0

B

47



| iP5A CANopen Manual

» VIl velocity quick stop (0x604A)

v Quick Stop AlZ2tES &&ole LEMEQLILL

v Otell UM 25%0| Delta Speed 2t Delta Time Al2t2 Sl
Quick Stop 2= Al2t2 A ELICH

v 22| oIHHS otEEE 1AM Delta Speed € Max Speed 2
N EHLICY.

VI velocity quick stop :Delta—Speed
Delta Time
< A
@
&)
0.
< Delta
Speed
Delta Time
Time

Transfer characteristic of the quick stop

Sub-

=2 M |cte o
Index i dex 018 Type 8 H H 2

VI velocity quick stop - - - -
0x604A 0 Number of entries us RO - -
2 Delta Time Ul |RW | sec |0.0~600.0

Jp
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9.3 Manufacturer Specific Profile Object

> Keypad II2IDIE{¥ 9l SDO F4A

v  Keypad LictOIEI=2 Group 0l 2loH Index gt0l ol AIH Sub-
Index = D& HSLICH

v Otell H= Group 0l (2 Index at= LIEHH 232 LICH.

Index Group 9
0x4010 DRV group
0x4011 FU1 group
0x4012 FU2 group
0x4013 I/O group
0x4015 COM group
0x4016 APP group
> Drive group (0x4010)
Sub- — = A cIe tHo
Index i dex 018 Type =4 e | €
Code . RO
0x4010 | Num :”§H Ietle | 1 | =2 | L]
+1 - RW
X Drive group 2 S 38tH Sub-index g8t0| Code Number 0l 1 &

Gigt gt= JtELICH

0l) DRV-01 ACC. Time II2t0IEH 2l gt=2 24| ol A= Index
0x4010, Sub-index 2 (Code Number + 1) 2| gt=2 42H & LICHL

» FU1 group (0x4011)
Sub- = A2 ciol | e
Index i dex 018 Type =4 ctel | gey
_ _ RO
3 —
ox4011 | 0% g:”gH— el e | =22 | - | -
= RW

49



50

| iP5A CANopen Manual

0l) FU1-02 ACC. Pattern Lt2t0IE 2l gt=2 21J1 ®IHA = Index
0x4011, Sub-index 2 (Code Number)2| gt=2 12 ™

==
=

LICt.

» FU2 group (0x4012)
Sub- = A A clol | we
Index i dex 018 Type | =54 | ¢ | 2
_ _ RO
= -
oxaonz | Q08 |2 8= HEOIE e | 52 | L
- RW
> 1/0O group (0x4013)
Sub- = A ] cte HHo
Index i dex 018 Type | 54 | ¢ | H¥
_ _ RO
3 —
oxaona | {008 |2 8= HAOIE e | 2 | L
- RW
» COM group (0x4015)
Sub- = 24 | Cl9 | Bio
Index i dex 018 Type | =54 | ¢ | ¥
_ _ RO
3 -
oxaons | S00¢ |2 0= HEOE e | 52 | o)
- RW
> APP group (0x4016)
Sub- i
S = ce | He
Index i dex 0l Type o < A
_ _ RO
3 —
oxaoze | 006 | 7 A= HADE e | 52 | ]
- RW
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