Before using the product
First of all, thank you for using our Profibus communication board.



SAFETY PRECAUTIONS

SAFETY PRECAUTIONS

+ Always follow safety instructions to prevent accidents and potentially hazardous

situations.

Safety precautions are classified into “WARNING” and “CAUTION,” and their
meanings are as follows:

I\ Warning

Indicates a potentially hazardous situation which, if not avoided, may cause death or
serious injury.

@ Caution

Indicates a potentially hazardous situation, which, if not avoided, may cause minor
injury or damage to the product.

Symbols used in this document and on the product indicate the following:

/N Read and follow the instructions carefully to avoid dangerous situations.

& Presence of dangerous voltage inside the product that may cause harm or electric shock.

Keep the operating instructions handy for quick reference.

Read the user manual carefully to fully and safely use the functions of the Profibus
communication board.

@ Caution

Be careful not to damage the CMOS elements on the communication board.
Static charge may cause malfunctioning of the product.

Turn off the inverter before connecting communication cables.
Otherwise, the module may be damaged or a communication error may result.

Correctly align the communication board to the installation connector for
installation and make sure that it is firmly connected to the inverter.
Otherwise, the module may be damaged or a communication error may result.

Check the parameter units when configuring the parameter values.
Otherwise, a communication error may result.
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Overview
! I
1 Overview

1.1 Introduction

You can use the Profibus option to connect the SV-iS7 inverter to the Profibus
network.

Using the Profibus communication board, the sequence program on the PLC or any
Master Module can control and monitor the inverter.

Because multiple inverters can be operated with one communication cable, this
reduces the total installation cost. In addition, installation time is reduced and easy
maintenance is made available because installation and routing of cables has become
simpler.

1.2 Package Content

Profibus option, 9-pin connector 1 ea., securing screw (M3), and manual



Product Specification

2 Product Specification

2.1 Basic Communication Specifications for the
Profibus Option

+ Device Type: Profibus DP Slave

+ DP Version: DPV1

+ Auto Baud Rate Detect: Supported

* Sync Mode: Supported

*  Freeze Mode: Supported

+ Max Input Length: 16 words

+ Max Output Length: 16 words

+ Max Data Length: 32 words

+ Baud Rate Support: 9.6K, 19.2K, 45.45K, 93.75K, 187.5K, 500K, 1.5M, 3M, 6M, 12M
+ Modular Station: Supported

+ Max Module: 2

+ Connectable Device:Up to 32 stations per segment

DP version DPVO(Legacy) DPV1
Cyclical Data Exchange Cyclical Data Exchange
Global Control Service Global Control Service
) Read Configuration Data| Read Configuration Data
Cyclic data MSO - - - -
. Read Diagnostic Data Read Diagnostic Data
function
Send Parameter Data Send Parameter Data
Configuration Data Configuration Data
Acyclic data MS1 X Read, Write, Alarm
Acyclic data MS2 X Read, Write
. /O Profile I/O Profile(LS .Deflne Proflle),
Profile (LS Define Profile) PROFIdrive profile,
LS Drive Profile
Telegram X ST1, PPO Type
918 - PROFIBUS address
PNU Parameter X -
922 - Telegram selection

2 | LS; =LECTRIC



Product Specification

ltems Description

944 - Error message counter

947 - Error number
963 - PROFIBUS baud rate

964 - Device identification

965 - PROFIdrive profile
number

972 - Drive unit reset
GSD_Revision =5,
1&MO

Support Model Criteria Ver. 2.01 or below ver 3.00

Integration GSD_Revision =1

Existing legacy versions of ver. 2.01 and earlier support DPVO mode only. The mode
only supports simple Input/Output communication and does not support additional
protocol services, except for services for basic connection setup.

Starting with the newly supported version 3.00, DPV0/DPV1 mode is supported, and
Telegram, PNU parameters, and profiles for drive control are added.

See the LS ELECTRIC homepage below for more information on Ver 2.01.

www.Is-electric.com -> Download Center -> iS7 Profibus Option Manual

The DP versions supported by LS Profibus-DP Master module are as follows:

ltems | Description Remark
XGL-PMEA Profibus-DP Master s s DP-V0
upports DP-
XGKIXGI/XGR XGL-PMEC Profibus-DP Master PP
Common
XGL-PMEB Profibus-DP Master | Supports DP-V0 and DP-V1

LSeLecrmc | 3



Appearance and Part Name

3 Appearance and Part Name

N
\
(\ .‘\ A

‘\’. — 'x(z':".’\
\N ) .\L\fs\\is\x;\ AN

Display LED
No. Name Usage
D DATA_EX LED Always on when Profibus is online.
@ ERROR LED llluminates when an option or body malfunctions.
llluminates when power is supplied to the inverter after
©) CPU LED . . o )
installing the communication board to the inverter.
Communication . . o .
@ ) . Terminal for the Profibus communication connection.
connection terminal
Inverter connection . . .
® The connection terminal to the inverter body.
connector
. Terminal for ground wire connection in case of
(6) | Ground Terminal I .
communication error due to noise.

X See '7. Abnormal Operation and Countermeasures' for detailed operation.

4 L—s ELECTRIC



Appearance and Part Name

Communication network terminals
PROFIBUS

Connector Pin Signal Description
1 None None
2 M24 24 'V Output GND
3 RxD/TxD-P Received/Transmitted Data Plus
4 CTRL-P Control signal for a repeater
5 DGND Signal GND
6 VP 5 V for termination resistance
7 P24 24V Output - Positive
8 RxD/TxD-N Received/Transmitted Data - Negative
9 CTRL-N Control signal for a repeater

Note) The product only supports signal pins 3, 5, 6, and 8.

LSEccrmc | 5




How to fit option

4 How to fit option

4.1 Mounting option to the inverter body

1  Turn off the power.
2 Remove the front cover of the iS7 and connect the connector as shown below.
3 Secure it to the main body using the included screw.
4  Power on the inverter and verify that Profibus is recognized in "CNF 31: Option-1 Type".
» Control wi
- (Profibus

= line entran.

® Caution

+ Besureto disconnect the inverter power when installing and removing
communication board.
It can cause electric shock and failure.

Note

1 The iS7 has three optional connectors located on the upper front, lower front, and left.
Each is separated by an option @ @ © as shown in the figure above.
For Profibus option, connect to the option @ connector for use.

Insert the Profibus signal line into the control wiring hole first and then wire the connection
connector.

6 | LSEecrmc




How to fit option

4.2 Structure of Profibus signal line connector and
connector connection method

Incoming line: Connect the green line to A1 and red to B1.
Outgoing line: Connect the green line to A2 and red to B2.
Connect the shield to the clamp on the connector.

A W N P

When installing the connector on the end, install the cables on Al and B1.

<Connector structure> <Cable structure>

Green [iNe s—

Red ling ssssssssssss

Shielded line

Sheath =—

Switch

<Connector wiring method>

Cable
connection part
(Terminal block)

mnrn

Shielded cable
connection part
(Clamp)

7.

Incoming line [‘W/Y/////j Outgoing line

L5:r;:_d::1'.:~'r | 7



How to fit option

4.3 Grounding option

When using a ground on a communication cable (shielded cable), connect as follows.
The ground cable is not included in the product package.

@

000 OfF—— ' O @0 oOfF—~—
= k)\ ——— @_&‘

[—n]

Remove the communication option cover.
Connect the ground wire using the *screw to the left of the communication option.

Remove the communication option cover if it is difficult to handle the lines on the ground
wire.

4  Close and engage the communication Option cover.

) 8 l LS :E'J_En:'rmr:



How to fit option

Connect the ground of the communication option separately from the ground (CM) of

the inverter

* See Ground part.
Recommended Screw torque

wiring thickness [kgf.cm]

Screw size Lug type
[mm2](AWG)

? Complies with lug 53

M3x6 Circular or Y-type specification

L =
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Profibus parameters

5 Profibus parameters

5.1 Setting station address

Minimum Maximum
value value
Field Bus ID 1 125 07 in COM Group

Location on KeyPad

X The station address is a unique value that distinguishes each node in the Profibus network.

Therefore, other devices cannot share the same value. You can change the station address
by manipulating the keypad. The factory default is 1.

5.2 Setting the number of status data

Determines the number of output data (variables in the inverter to monitor)

Location on KeyPad

Minimum Maximum

value value
Para Status Num 0 16 30 in COM Group

5.3 Setting the number of the control data

Determines the number of input data (variables in the inverter to be commanded
externally).

Location on KeyPad

Minimum Maximum

value value
Para Ctrl Num 0 16 50 in COM Group

10 | LSE ccrmc




Profibus parameters

5.4 Setting address for the output data
Sets the address as many times as the number of data to output.

Maximum
value

Para Status 1~16 0h0000 OhFFFF 31-46 in COM Group

Minimum value

Location on KeyPad

5.5 Setting address for the input data

Sets the address as many times as the number of data to input.

Minimum value ME R Location on KeyPad
value
Para Ctrl 1~16 0h0000 OhFFFF 51-66 in COM Group

5.6 Transmitting and receiving I/O data

The status data set on the keypad of the inverter is passed to the Profibus Master
Module (PLC or PC control program) via the Profibus option Module. On the contrary,
control data is passed from the Profibus Master Module (PLC or PC control program)
to the Profibus option Module and from the Profibus option Module to the inverter.

LSE ccrme |11




Profibus parameters

5.7 Setting Profibus Bit Swap

You can set whether the LSB and MSB bits in the data transmitted during network
communication will be swapped.

(This setting is required if the upper-level controller has an interface that reads the
LSB and MSB data from the PROFIBUS communication module in a reverse order.)

Setting Keypad Parameter Number
0:No COM-68
FBus S Sel .
us Swep e 1:Yes (Parameter 68 in COM Group)

5.8 Profibus DP Telegram Type

Displays the Telegram type set in the communication module. These parameters cannot be
changed on the keypad and can only be changed on the master. Indicates the 1/O
configuration of the cyclic message to and from the master, and the meaning of each value is

as follows:
D\iélpdzy Value meaning
1 Standard Telegram 1
100 *Vender Specific Telegram
101 PPO Type 1 (PKW 4/4 + PZD 2/2)
102 PPO Type 2 (PKW 4/4 + PZD 6/6)
COM-10
103 PPO Type 3 (PZD 2/2)
104 PPO Type 4 (PZD 6/6)
105 PPO Type 5 (PKW 4/4 + PZD 10/10)
106 PPO Type 6 (PZD 10/10)

* The I/0O Word data size set in the Vendor Specific Telegram follows the Para Status Num
and Para Control Num settings.

The values of Para Status Num (COM-30) and Para Control Num (COM-50) may be
automatically changed according to the corresponding values determined by the
Master.

12 _ L—s;:.'_l?l'_ TIRIE



Profibus parameters

5.9 Profibus DP Profile

Displays the control operation mode for inverter operation. These parameters cannot
be changed on the keypad and can only be changed on the master. The control
operation mode shows the operation mode status set by the master, and the meaning
of each value is as follows:

=Gl Value meaning Remark
value
0 /O Profile Telegram Type: Autpmatlcally specified when
using 100.
COM-11 1 PROFIdrive Profile Telegram Type: Automatlcally specified when
using 1.
2 LS Drive Profile | Telegram Type: Available when using 101-106.

5.10 Profibus DP Baudrate

Displays the Baudrate of the Profibus DP currently set by the Master. These
parameters cannot be changed on the keypad and can only be changed on the
master. Indicates the value specified when the Profibus DP is running on the Master,
and the meaning of each value is as follows:

D\i/ZIIOlﬁy Value Meaning
0 9.6 kbit/s
1 19.2 kbit/s
2 93.75 kbit/s
3 187.5 kbit/s
4 500 kbit/s
COM-12 6 1.5 Mbit/s
7 3 Mbit/s
8 6 Mbit/s
9 12 Mbit/s
11 45.45 kbit/s
255 Invalid baud rate

LSELecrme |13




Profibus parameters

5.11 Profibus DP Module Reset

Parameter for initializing the PROFIdrive parameter value of the communication
option to zero. As soon as the corresponding value is set to 1, the values of p944,
p947, and p953 to be initialized are initialized to 0.

COM-13

As soon as the corresponding value is set to 1, the
values of p944, p947, and p953 to be initialized are
initialized to 0.

5.12 Profibus DP PROFIdrive Value

Parameter used when the value applied in the COM-11 Profibus DP Profile is set to
PROFIdrive Profile (1). After changing to the keypad, the COM-94 Com update is
required to apply the corresponding values. This parameter represents the definition
of the value used in the Setpoint value, Actual speed value area.

Set

Value

. Remark
value meaning
Indicates NSOLL_A, NIST_A (16 bits), and the
reference point for that value is DRV-20 Max Freq.
The range is 0xC000 (-100%) to 0x4000 (100%).
0 PROFIdrive Ex) DRV-20(60.00hz)* 0x4000(100%) =
COM-14 (default) Standard Forward Target Frequency Value(60.00hz)
DRV-20(60.00hz)* 0xF000(-25%) =
Reverse Target Frequency Value(15.00hz)
1 Ve.n.dor. Indicates the RPM (decimal) value itself.
Specification
14 _ Ls;:.'_l?l'_ TIHC



Basic operation

6 Basic operation
When the inverter power is on or resets:

+ The CPU LED blinks when power is turned on normally.
+ The ERR LED turns on if there is something wrong.
+ The configuration is performed through the keypad.

+ The DATA_EX LED indicating the Profibus communication status turns on when
communication with the Master station is started as set.

LSe corrmic 15

1]

=
|



Abnormal operation and countermeasures

7 Abnormal operation and
countermeasures

Three LEDs (DATA_EX, ERR, CPU) located at the bottom of the product display the
status of the device and network. The display status of each LED shows the current

status.

7.1 DATA_EX LED operation and countermeasures
in case of malfunction

LED Status Cause Measures
If the Master does
not start Let the Master start communication.
communication
Connection Check the pin number of the connector for the correct
abnormality on orientation of the cable connection and check the
connector termination resistor configuration.
No master in A master device has not been assigned, or the master
current network.  |device’s station ID has been set incorrectly.
Using the configuration tool, verify that the station ID
Off- . . i
Off Line assigned to the option module for Profibus of the LS
Station ID error ELECTRIC inverter is the same as the station ID
specified in the keypad and is the only one in the
network.
Check if the network cable length of the segment
L exceeds the maximum allowed length.
Problem exists in . . . .
Check if the segment has over 32 stations (including a
network
configuration repeater).
g Check if the network has over 126 stations (including
a repeater).
Network,
Station ID,
On- o
On Line parameterization,
and configuration
Status g
are all normal.
16 | Ls;" ECTRE



Abnormal operation and countermeasures

7.2 CPU LED operation and countermeasures in case
of malfunction

LED Status ‘ Cause Measures
Poor power Check the power supply to the
Power supply f:onnection to inverter. _ _

Off failure inverter/poor Check if the inverter has tripped.
contact between Check the connection of the
inverter and option | connector to the inverter.

Flashes with .
Normal Normal operation.

1-sec interval.

7.3 Error LED operation and countermeasures in
case of malfunction

LED Status ‘ Cause Measures
Off Normal Normal operation
Communicati N icat Check the connection between the
Flashes with on error 0 Comm””'Fa 1on option and the inverter for
: between between the inverter o
1-sec interval. inverter nd th tion abnormalities.
inverte a € opfion. X It blinks the same as the CPU LED.
options
When the Master Check the configuration information
i and Profibus option | of the inverter and within the inverter
Flashes at Setting error setting configurations that is set on the Master.
about 1-sec CONFIG . . ' . i
i are different when X Configuration Data: The number of
interval. ERROR :
you are online on the status data and control data.
Master X It flashes opposite to the CPU LED.
Failed to read
Single Flash EEPROM data
0.2s ON/0.8s EEPROM inside option Contact our company's A/S.
error . )
OFF immediately after
power is applied
Double Flash \é\cl)lrt:ntwgicljozttet the
0.2s ON /0.2s LOST communicatio,n See help of "DATA_EX LED Off"
OFF /0.2s ON | COMMAND ) X status
connection with the
/0.4s OFF :
master failed
ON Fault F ault occurred from Check inverter fault History
occurred inverter

LSELecrme |17




System configuration and transmission specification

8 System configuration and transmission
specification

8.1 Methods and specifications for installing
terminating resistance

Cannect
saqmeants
/ n | |\ Remote
Repeater
\Lmk Segment

¢ | (Segment without
q-l stations)
- \

Interface for
fiber aptic

Branch segments

Max, Mumber Repeater Cascading 9 : ] i h
o Termination “on
+Ee. T TTTTTTETEETT TS Ij w00
&-Ling431.
[:] 2000
B-Lina{3].
GHDHS), B $3 000 0 0m e m e e e e <304

18 |_ L—s;‘_;.'_El'_ TIRIE



System configuration and transmission specification

8.2 Maximum transmission distance specification

Communication

Max. Segment Length Max. Extension Length

speed (Kbps)

9.60 1000 m / 3278 feet 10000 m / 32786 feet
19.20 1000 m / 3278 feet 10000 m / 32786 feet
45.45 1000 m / 3278 feet 10000 m / 32786 feet
93.75 1000 m / 3278 feet 10000 m / 32786 feet
187.50 1000 m / 3278 feet 10000 m / 32786 feet
500.00 400 m/ 1311 feet 4000 m / 13114 feet
1500.00 200 m / 655 feet 2000 m / 6557 feet
3000.00 100 m / 327 feet 1000 m / 3278 feet
6000.00 100 m / 327 feet 1000 m / 3278 feet
12000.00 100 m/ 327 feet 1000 m / 3278 feet

* Special requirements for using transmission rate greater than 1.5 Mbps

« A special connector with a built-in inductor is required to use a transmission rate of
1.5 Mbps or higher.

+ Spurline is not allowed when using a transmission rate greater than 1.5 Mbps.

+  The maximum segment length is 100 m.

+ The minimum cable length between each node must be greater than 1 m.

LSELecrme |19




Preferences and Other Features

9 Preferences and Other Features

9.1 GSD files (Electronic Data Sheets)

A file containing information about the Profibus option Module of the inverter. Profibus
The configuration software requires this file. Be sure to use the GSD file for the iS7.
The file can be downloaded from the LS ELECTRIC homepage (http://www.ls-electric.com).

* Apply the GSD that matches the software version of the option module.

9.2 User Parameter Setting

You can set up a Profibus-only user parameter on the Profibus Master, including
Sycon.

1). Data Word Format

The data of the inverter is Word, and when transmitting, the data is separated into
bytes and transmitted.

At this point, whether to send to MSB-LSB or LSB-MSB is selected.

The initial value is MSB-LSB.

2). Config Data Update

In the Master, it is determined whether to force the number of input/output data of the
inverter or to cause a configuration error. You can choose between Disable and
Enable. When Enabled is selected, the Master's settings are forced on the inverter.
The initial value is Disable. If the input/output data set in the inverter and the
input/output data set in the master do not match, a configuration error will occur. It is a
useful function to test communication with inverter by enabling communication test.

20



Preferences and Other Features

9.3 Extended Diagnostic

It is a safety-related function that generates diagnostic in the Master when an inverter
trip or an optional trip occurs. There are currently five extended diagnostics defined:

1 Cannot Connect between the Main and the Option: Poor communication connection
between inverter and option.

Inverter H/W Diag. Trip: Occurs when a hardware diagnostic trip occurs in the inverter.
Inverter Latch Type Trip: Occurs when a trip of the latch type occurs.

Inverter Level Type Trip: Occurs when a Level Type Trip occurs.

a b~ W DN

Inverter Warning: Occurs when warning occurs.

21



Communication Parameters

10 Communication Parameters

10.1 Map Structure of the iS7 Inverter full
communication parameters

Area

iS7 Series compatible
Common Areas

Address

0h0000~0hOOFF

Parameter type

Parameter
registration type area

0h0100~0h01FF

Parameters registered with COM Grp

0h0200~0n023F

Parameters registered with Usr Grp

0h0240~0h027F

Parameters registered with Macro Grp

0h0280~0n02FF

Reserved

iS7 Common Area

0h0300~0n037F

Inverter Status (Read Only) parameter

0h0380~0n03FF

Inverter Control (Read/Write)

Parameter

0h0400~0hOFFF Reserved

0h1000 MAK Grp

0h1100 DRV Grp

0h1200 BAS Grp

0h1300 ADV Grp

0h1400 CON Grp

0h1500 IN Grp

Keypad Parameter 0h1600 OUT Grp

Area

0h1700 COM Grp

0h1800 APP Grp

0h1900 AUT Grp

0h1A00 APO Grp

0h1B00O PRT Grp

0h1CO00 M2 Grp

22 | Ls;=' ECTRIC



Communication Parameters

10.2 Parameter Groups for Periodic Data
Transmission

Communication can be performed using the address registered in the communication
function group (COM).

0h0100 to OhO10F: Inverter status parameter registered in status para # in the keypad

parameter COM group

0h0110 to OhO11F: Inverter control parameter registered in control para # in the
keypad parameter COM group.

Address Parameter ‘ R/W Content assigned by Bit
0h0100 Status Paramter #1 R Parameter values registered in COM-31
0h0101 Status Paramter #2 R Parameter values registered in COM-32
0h0102 Status Paramter #3 R Parameter values registered in COM-33
0h0103 Status Paramter #4 R Parameter values registered in COM-34
0h0104 Status Paramter #5 R Parameter values registered in COM-35
0h0105 Status Paramter #6 R Parameter values registered in COM-36
0h0106 Status Paramter #7 R Parameter values registered in COM-37
0h0107 Status Paramter #8 R Parameter values registered in COM-38
0h0108 Status Paramter #9 R Parameter values registered in COM-39
0h0109 Status Paramter #10 R Parameter values registered in COM-40
Oh010A Status Paramter #11 R Parameter values registered in COM-41
0h010B Status Paramter #12 R Parameter values registered in COM-42
0h010C Status Paramter #13 R Parameter values registered in COM-43
0h010D Status Paramter #14 R Parameter values registered in COM-44
0hO10E Status Paramter #15 R Parameter values registered in COM-45
0hO10F Status Paramter #16 R Parameter values registered in COM-46
0h0110 Control Paramter #1 | R/W | Parameter values registered in COM-51
0h0111 Control Paramter #2 | R/W | Parameter values registered in COM-52
0h0112 Control Paramter #3 | R/W | Parameter values registered in COM-53
0h0113 Control Paramter #4 | R/W | Parameter values registered in COM-54
0h0114 Control Paramter #5 | R/W | Parameter values registered in COM-55
0h0115 Control Paramter #6 | R/W | Parameter values registered in COM-56
0h0116 Control Paramter #7 | R/W | Parameter values registered in COM-57

LE' LECTTNC 23



Communication Parameters

Address Parameter ‘ R/W Content assigned by Bit
0h0117 Control Paramter #8 | R/W | Parameter values registered in COM-58
0h0118 Control Paramter #9 R/W | Parameter values registered in COM-59
0h0119 Control Paramter #10 | R/W | Parameter values registered in COM-60
OhO011A Control Paramter #11 | R/W | Parameter values registered in COM-61
0h011B Control Paramter #12 | R/W | Parameter values registered in COM-62
oho11C Control Paramter #13 | R/W | Parameter values registered in COM-63
0h011D Control Paramter #14 | R/W | Parameter values registered in COM-64
OhO11E Control Paramter #15 | R/W | Parameter values registered in COM-65
OhO11F Control Paramter #16 | R/W | Parameter values registered in COM-66

10.3 Parameter Groups for User and Macro Grp
Transport

0h200 to 0h23F: User Grp parameter currently registered

Address Parameter ‘ Content assigned by Bit

0h0200 User Grp. Code 1 Parameter value registered in U&M>USR->1
0h0201 User Grp. Code 2 Parameter value registered in U&M>USR->2
0h0202 User Grp. Code 3 Parameter value registered in U&M>USR->3
0h0203 User Grp. Code 4 Parameter value registered in U&M>USR->4
0h023C User Grp. Code 61 Parameter value registered in U&M>USR->61
0h023D User Grp. Code 62 Parameter value registered in U&M>USR->62
0h023E User Grp. Code 63 Parameter value registered in U&M>USR->63
0h023F User Grp. Code 64 Parameter value registered in U&M>USR->64

* |f you access a code that is not registered in the User Grp, it will return the illegal data
address error code 02.
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10.4 0h200 to Oh23F: User Grp parameter currently

registered
Address Parameter ‘ Content assigned by Bit
0h0240 Macro Grp. Code 1 Parameter value registered in U&M>MC->1
0h0241 Macro Grp. Code 2 Parameter value registered in U&M>MC->2
0h0242 Macro Grp. Code 3 Parameter value registered in U&M>MC->3
0h0243 Macro Grp. Code 4 Parameter value registered in U&M>MC->4

0h024C Macro Grp. Code 61 Parameter value registered in U&M>MC->61
0h024D Macro Grp. Code 62 Parameter value registered in U&M>MC->62
0h024E Macro Grp. Code 63 Parameter value registered in U&M>MC->63
0h024F Macro Grp. Code 64 Parameter value registered in U&M>MC->64

* |f you access a code larger than the current macro size, it will return the lllegal data address
error code 02.

Note

1) See iS7 Body Manual Chapter 11, Communication Functions, for detailed inverter
communication addresses and functions.
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! I
12 Communication Profile

The communication profile represents the procedure for control commands (i.e.,
control word, status word, references, and actual values, etc.) between the Master
and the Slave (inverter). Data transmission between the PROFIBUS DP Master and
the Slave is performed through the IN/OUT data field. The Master controls the data by
recording it in the OUT data of the Slave (inverter), the Slave (inverter) responds by
delivering the contents of the IN data to the Master.

This communication module supports I/O profile, PROFIdrive profile and LS Drive
profile, and the meaning of input/output data varies depending on each profile.

Profibus DP Master Process data Drive
1/O Profile
PZD16 Control-16
o PZD16 Status-16
()]
=
0
5 . .
5 PROFIdrive Profile /
© LS Drive Profile
©
(a] Control Word
2 ouT
=S REF
e H
Status Word
IN
ACT
PZD3 | status-1
o H H
c
L]
L <
‘_S'_,:U_.\ Parameter data
o'w
< 2 [« { 3 1
qu_ | PROFIdrive Parameter | > | Parameter
< i Drive Parameter i > Group

Figure 4. Data Transfer between PROFIBUS DP Master and Drive
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The Profibus DP communication module can be used in combination of process data
and parameter data, depending on the use of the profile and Telegram.

Process data

+ Process data OUT : For controlling drive

+ Process data IN : Is used for fast monitoring of the drive

Parameter data

+ Used for Write/Read parameters and variables.
+ Available only when the device is configured to use PPO1, PPO2, or PPOS5.

« Also can be used with DP-V1 Function

Process data is divided into 1/O profile, PROFI drive profile, and LS Drive profile
depending on the profile usage. PROFIdrive profile and LS Drive profile are control
profiles for the standardized speed control mode, and I/O profile is a method of
accessing and controlling its parameters without the standardized control mode.

Parameter data is a service that periodically requests/responds to specific parameters.
This service provides access to PROFIdrive parameters and the product's own drive
parameters. Parameter access methods for parameter data are divided into cyclic
parameter data transfer and acyclic parameter data transfer methods.

12.1 PROFIdrive Profile

According to the PROFIdrive Profile, the control word (PROFIdrive parameter 967) is
used by the control system, and the status word (PROFIdrive parameter 968)
indicates the status changed by the control word, etc. When using this PROFIdrive
profile, it is not recommended to access control parameters, such as the operation of
the inverter and the target frequency (0h0005, OhO00A, 0x0381, and 0x0015). For
information on the status machine, see Figure 5.
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: ]
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I »]
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Figure 5. PROFIdrive State machine

The details of the control word and status word used in the status machine above are

as follows:
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12.1.1 Control word(STW1)

Bit Name Value ‘ Description
ON 1 Ready to operate
0 (Operational status by PLC)
OFF1 0 NOT ready to operate
(Inoperable condition by PLC)
No OFF2 1 Maintains the current operating condition.
. OFF2 0 Coast Stop: Stops the motor by Free Run Sto
(Free Run Stop) p->top y b
No OFF3 1 Maintains the current operating condition.
2 OFF3 0 Stops driving the motor using the method set in
Quick stop among the parameters of the inverter.
. Drives the motor using "Setpoint value" received
Enabl ration 1 . - L
3 able Operatio from the PLC via Profibus DP communication.
Disable 0 Stops driving the motor in the manner set in ADV-
Operation 8 Stop Mode among the parameters of the inverter.
Refer to Acc Time and Dec Time of Drive Group
->
Enable Ramp .(PAR DRV) among the parameters o.f the
1 inverter, accelerate/decelerate a certain amount of
Generator . " .
4 time to reach the motor command value ("Setpoint
value").
Force the motor command value to 0 (the
Reset Ramp
0 frequency decelerates to 0 Hz as set by Dec
Generator .
Time).
Without fixing the ramp generator operation, refer
to acc time and dec time of drive group (PAR ->
Unfreeze Ramp .
1 DRV) among the parameters of the inverter,
Generator . )
accelerate/decelerate a certain amount of time to
5 reach the motor command value ("Setpoint value").
Through the Profibus DP, ignore the motor
Freeze Ramp 0 commands from the PLC entered, fix the ramp
Generator generator movement and operate the motor at the
rotational frequency of the current motor.
. Operates the motor according to the motor
Enable Setpoint 1
6 pol command value of the PLC.
Disable Setpoint 0 Forces the motor command value to zero.
- Fault ©->1) When changing from 0 to 1, turn off the fault of the
Acknowledge inverter.
8 Jogl ON/OFF - Not supported
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Bit INETlE Value ‘ Description
9 Jog2 ON/OFF - Not supported

Controls the inverter using control word (STW1)
Control By PLC 1 received from the PLC via Profibus DP

10 communication.
No Control By 0 Ignores the control word (STW1) received from the
PLC PLC via Profibus DP communication.
11~15 - - Reserved
12.1.2 Status word(ZSW1)
Bit ‘ Name ‘ Value Description
1 Ready To Switch ON
(Operational status)
0 RDY_ON .
- 0 Not Ready To Switch OFF
(Inoperable status)
1 RDY_OPERATIO 1 Indicates the bit 0 value of the currently entered
N 0 control word (STW1).
1 Indicates the bit 3 value of the currently entered
2 PERATION
© © 0 control word (STW1).
3 Fault Present 1 Indicates that a Fault exists in the inverter.
No Fault 0 Indicates that no fault exists in the inverter.
4 No OFF2 1 |Indicates the bit 1 value of the currently entered
OFF2 0 control word (STW1).
5 No OFF3 1  |Indicates the bit 2 value of the currently entered
OFF3 0 control word (STW1).
1 Switching On inhibited
(Out of control)
6 SWC_ON_INHIB . —
- - 0 Switching On Not inhibited
(Controllable status)
Warning Present 1 Indicates that warning exists in the inverter.
7 No Warning 0 Indicates that warning does not exist in the
Present inverter.
Indicates that the actual rotational frequency of the
Speed Error
8 L 1 motor has been reached at the command
within tolerance R : B
frequency ("Setpoint value").
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Name ‘ Value Description
Speed Error out Indicates that the actual rotational frequency of the
0 motor has not been reached at the command
of tolerance N . R
frequency ("Setpoint value").
Control 1
9 Requested Indicates the bit 10 value of the currently entered
No Control 0 control word (STW1).
Requested
10 ABOVE_LIMIT - Not Supported
11to 15 - - Reserved

12.1.3 Setpoint value

Defined by the value set in 5.12 Profibus DP PROFIdrive value. This is essentially the
area for determining the speed of the operation command.

If COM-14 is set to PROFIdrive Standard (0), within OxC000 (-100%) to 0x4000
(100%), the target is set as a percentage of the target frequency relative to the
reference point. The corresponding reference point is the DR-20 Max Frequency
value.

If COM-14 is set to vendor specification (1), the unit is RPM and scale is 1. This
applies the decimal value and if the value is negative, it means a reverse command.

Ex) If COM-14 is set to PROFIdrive Standard (0) and the DR-20 max frequency is set
to 60 Hz, the inverter outputs 60 Hz when the setpoint value is 0xC00O0.

If COM-14 is set to PROFIdrive Standard (0) and the DR-20 max frequency is set to
400 Hz, the inverter outputs 400 Hz when the setpoint value is 0xC00O0.

When COM-14 is set to vendor specification (1), and the setpoint value is 0x04B0, the
inverter outputs 1,200 RPM.
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12.1.4 Actual speed value

Defined by the value set in 5.12 Profibus DP PROFIdrive value. This is essentially the
area for determining the actual output rate.

This applies when COM-14 is set to PROFIdrive Standard (0), and outputs it as a
percentage of the actual frequency relative to the reference point within 0xC000 (-
100%) to 0x4000 (100%). The corresponding reference point is the DR-20 max
frequency value.

If COM-14 is set to vendor specification (1), the unit is RPM and scale is 1. This
applies the decimal value and if the value is negative, it means a reverse operation.

12.2 1/0O Profile

Proceeds with the data exchange without applying a separate profile. PZD1-16 is set
according to the parameter address value specified only in para control-1-16 and para
status-1-16, and the number of words to and from the master during 1/0O configuration
shall match the 5.2 Para Status Num and 5.3 Para Ctrl Num settings. Applies only
when using the vendor-specific telegram (100). * See Figure 4 1/O profile.

12.3 LS Drive Profile

Standardization profile as defined by LS ELECTRIC. This is the profile used in the
drive speed control mode, and the control/status can be checked by the control word
and the status word. When using this LS drive profile, it is not recommended to
access control parameters (0h0005, OhO00A), such as the operation of the inverter
and the target frequency. . See Figure 6 for state machine.
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Figure 6. LS Drive Profile state machine

12.3.1 Control word

Bit Name ‘ Value ‘ Description
0 No control commands

0 Stop
1 Stop command
0 No control commands

1 Move forward
1 Move forward command
0 No control commands

2 Reverse command -
1 Reverse operation command
0 No control commands

3 Defect released —
1 Initialize fault status
0 No control commands

4 Emergency stop
1 Forced Emergency Stop (Coast Stop)

5~12 - - -
13 Operation 0 Cancel remote operation command authority
command authority 1 Grant remote operation command authority
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Bit INETlE Value Description
0 Cancel remote RAMP source command
14 RAMP source authority
command authority 1 Grant remote RAMP source command
authority
15 - - -
12.3.2 Status word
Bit Name Value Description
0 Not stopped
0 Stop PP
1 Stopped by the stop mode
) 0 Not moving forward
1 Moving forward -
1 Moving forward
o 0 Not moving in reverse
2 Moving in reverse —
1 Moving in reverse
0 No defects
3 Defect occurred
1 Defect occurred
_ 0 Not accelerating
4 Accelerating - -
1 Accelerating according to target command
) 0 Not decelerating
5 Decelerating - -
1 Decelerating according to target command
0 Target speed not reached
6 Speed reached
1 Target speed reached
) 0 No DC braking
7 DC braking -
1 DC braking
_ 0 Not stop mode
8 Stopping
1 Enter stop mode
0 Jog mode OFF
9 Jog mode
1 Jog mode ON
] 0 No open signal
10 Brake open signal -
1 Open signal occurred
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Bit | Name | Value Description
1 Move forward 0 No control commands
command 1 Received move forward command
12 Move in reverse 0 No control commands
command 1 Received move reverse command
) ] 0 Remote driving command authority
13 Preparing operation canceled
command - .
1 Remote driving command authority granted
0 Remote RAMP source command authority
14 Preparing RAMP canceled
source command 1 Remote RAMP source command authority
granted
15 Keypad control 0 Controlling remotely
status 1 Controlling Keypad Local

12.3.3 Setpoint value

Indicates the operating command frequency. The unit is Hz and the scale is 0.01.

12.3.4 Actual speed value

Indicates the actual operating frequency of the inverter. The decimal value is Hz and
the scale is 0.01.
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13 Communication Protocol

13.1 Cyclical message types

For the Profibus DP communication module and master to proceed with data
exchange, set how many words of data you want to send and receive. Telegram
settings are basically set by the Master during 1/0O configuration and cannot be set by
the communication module itself.

13.1.1 PPO Type

This is a telegram type that simultaneously supports reading and writing of the
parameter data. Each type number specifies a telegram in a uniguely specified word
unit (2 Bytes). The area for PZD1 and PZD2 cannot be used arbitrarily because the
PROFIdrive profile is used when using the PPO-type Telegram. Process data can be
arbitrarily set from PZD2 to PZD10.

REO Parameter data area Process data
Type
PKW PZD1 PZD2 PZD3 PZD4 PZD5 PZD6 PZD7 PZD8 PZD9 PZD10
out STW1 REF Para Para Para Para Para Para Para Para
area (fixed) (fixed) Control-1 | Contral-2 | Contral-3 | Control-4 | Control-5 | Control-6 | Control-7 | Control-8
Identifier Index Value
IN area Zswi ACT Para Para Para Para Para Para Para Para
(fixed) (fixed) Stauts-1 Stauts-2 Stauts-3 Stauts-4 Stauts-5 Stauts-6 Stauts-7 Stauts-8
Byte
[HI| Lo] 0 1 2 3 4 5 6 7 8 9 10 11
PPO1
PPO2

PPO3

PPO4

PPOS

PPOG&

Figure 7. Structure Comparison of PPO Types
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OUT area: Data (control data) sent from the Master to Slave.

IN area: Data sent from Slave to Master (actual data).

Parameter data area
ID : Parameter identification(type and number)

IND : sublndex of parameter
Value : Request/Response Parameter value

PKW : Parameter ID/value

Process data
STW1 : Control word

ZSW1 : Status word
REF : Reference Value
ACT : Actual Value

PZD : User-specific area Process data

13.1.2 Standard Telegram1

The Standard Telegram 1 consists of control word, which are two words sent to the
Drive, setpoint value, status word, which are two words returned to the PLC, and
active speed.

Byte 0-1 Byte 2-3

(PzZD1) (PZD2)
PLC to Drive Control word(STW1) Setpoint value (REF)
Drive to PLC Status word(ZSW1) Actual speed value(ACT)
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13.1.3 Vender Specific Telegram

Instead of using a separate standardized telegram, depending on the Para Control
Num and the Para Status Num, the number of words to use is determined. PZD 1-16
is set according to the parameter address value specified in Para Control-1-16, Para
Status-1-16.

Byte 0-1 Byte 2-3 Byte 4-5 Byte 6-7 Byte 8-9 Bytel0-11
(PzD1) (PzZD2) | (PzZD3) (PzD4) (PzZD5) (PZD6)

Bytel2-13
(PZD7)

Bytel4-15
(PZD8)

PLC to Para Para Para Para Para Para Para Para
. Control- | Control- | Control- | Control- | Control-
Drive Control-6 | Control-7 | Control-8
1 2 3 4 5
Drive Para Para Para Para Para Para Para Para
to PLC| Status-1 | Status-2 | Status-3 | Status-4 | Status-5 | Status-6 Status-7 Status-8

Byte Byte = Byte " Byte 30-31

16-17 18-19 20-21

(PzZD9) (PzZD10)| (PzZD11) (PZD16)

Para Para Para Para Para Para
PLC to Para Para
Drive Control- | Control- | Control- | Control- | Control- | Control- Control-15 | Control-16
9 10 11 12 13 14
Drive Para Para Para Para Para Para Para Para
Status- | Status- | Status- | Status- | Status- | Status-
to PLC 9 10 11 12 13 14 Status-15 | Status-16

13.2 Parameter Access

13.2.1 Cyclic Parameter data transfer (DP-V0)

The parameter access of the method is used only when using PPO type 1, 2, and 5
telegrams. The parameter data area (PKW) portion defines a separate header for
parameter access. The PKW telegram section can be used to monitor or change the
parameters of the inverter. Inside the PKW, it is divided into PKE, IND, and PWE, and
the structure is 8 bytes as shown below.

LS-EL.EETI:'JL' ! 39




Communication Protocol

Identifier Index Value REF
Fa| ACT

| B3 Byted | Bytes Bywé | Bye?

Byred | Byted Byte2

bit1s | bitt4 | bit13 | oz

Reguest label
Response label

The request label is used by the Master when sending data to the Slave, and the
response label is used when the Slave checks for positive or negative responses. See
the table below for details.

Response label
(Acknowledgement from
slave to master

Request labels (from master to slave)

Request ) Response identifier
, e Function — :
identifier Positive Negative
0 No task 0 -
1 Request parameter value 1,2 7
2 Change parameter value (word) 1 7,8
3 Change parameter value (double) 5 78
*not supported ’
4 Request description element 3 7
*not supported
Change description element
5 *not supported 3 /.8
6 Request parameter value (array) 4, 7,8
7 Change parameter value (array word) 4 7,8
8 Change parameter value (array double word) 5 78
*not supported '
9 Request number of array elements 6 7
*not supported

Response label (Acknowledgement from slave to master)

Response

identifier Function
0 No response
1 Transfer parameter value (word)
2 Transfer parameter value (double word)
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Response label (Acknowledgement from slave to master)

*not supported

Transfer description element

*not supported

4 Transfer parameter value (array word)

Transfer parameter value (array double word)

*not supported

Transfer number of array elements

*not supported

Task cannot be executed, followed by error number

No parameter change rights for PKW interface
Parameter data signal (word)

*not supported

Parameter data signal (double word)

*not supported

10

This means that the command cannot be executed if the response identifier value is 7
and returns an error code to the value (parameter value) of the response packet. The
details are as follows:

Error code meaning

h0O lllegal parameter number

hOo1 Parameter value cannot be modified
h02 Low or high limit exceeded

h03 Invalid subindex

ho4 No array

h05 Incorrect data type

h06 Setting not permitted (can only be reset)
ho7 Description element cannot be changed
h09 No description data available

hoB No operation priority

hOF No text array available

h11 Request cannot be executed because of operating mode
h14 Value impermissible

h15 Response too long

h16 Parameter address impermissible
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h17

lllegal format

Error code meaning

h18

Number of values inconsistent

Here is how to assign the PROFIdrive and Drive parameters to the parameter
identification part within the PPO type:

|rchen

Valoe

5
5w

Byte? Byte3 Byted | Bytes | Bytes ByteT

I A AT ]bi;ﬂl

titt5 | bitta | bitn3 | ka2 | binn1 [ wivio | big | bitd

Mot
used
(=0}

Paramater mumber
(Group)

Subindex

+ The group column corresponds to the parameter number (PNU) of the identifier.
+ The subindex column corresponds to the IND portion of the parameter index.

PROFIdrive Parameters

Parameter number(decimal) Group Subindex
918 0 0h396 0h0Oo
922 0 0h39A 0h0oOo

964[0] 0 0h0oOo
0h3C4
964[1] 1 0ho1

See Chapter 7. PROFIdrive Parameters for a full list of PROFIdrive parameters.

Drive Parameters

Parameter number(heximal) Group Subindex
OhO0OA 0h000 O0hOA
0h000B 0h000 0hOB
0h0316 0h003 0h16
0h1101 0h011 0h01

For a full list of drive parameters, see Parameter sessions in the Drive User Manual.
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The parameter value can be set according to the read/write properties of each
specified parameter, and the value of the requested parameter number can be read or

changed. Only Byte 6 and 7 data are valid because they do not support 32-bit data,
just 16-bit data.

Parameter data area Process data
Identifier Index Value SWT1 REF
Z5W1 ACT

ByteD | Bytel | Byte2 | Byte3 |Bywed | ByteS | Bytes | Byte7

- ~

b [ bit14 [ bivts | bivi2 [ bint1 [ bivto [ bio [ s [bir [ois [bis [biea [bis [ b2 [bint | o

Requested Parameter value
Responded Parameter value

Note: To prevent continuous writing of parameters, the requested parameter value will be
applied only once when the request value changes.
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13.2.2 Acyclic Parameter data transfer (DP-V1)

It is a method of periodically requesting/responding parameters by accessing from
Master class 2 without being dependent on a separate telegram type. The method to
use the write/read service for the drive parameters is as follows:

DP-V1 DP-V1 Slave
PROFIdrive Write function Request Parameter request
> >
Parameter N w

request !
Write function Response J
1 -7
without data
Read function Request
~ P
without data N
]
P Read function Response (-) 7
—— % -
without data
Read function Request
= IR
without data 5
|
. i
PROFIdrive Read function Response (+) (/ J

e |
Parameter
response

A

with data

|
Parameter response

Figure 8. PROFIdrive Acyclic Parameter Access Mechanism

If the write request is a valid request, the communication module will accept it. The
Master can then send a read request. If the communication module is still performing
an internal parameter request, it returns a response with the error code "0xB5" (state

conflict).

44



Communication Protocol

PROFIBUS DP-V1 frames are mapped inside standard PROFIBUS frames as follows:

PROFIBUS frame

PROFIBUS
header

DU(Data Unit)

PROFIBUS
Trailer

(SD SSAP)

DP-V1
header

Parameter

read request)

Request header | Parameter | Parameter
(write request or| address value

(FCS, ED)

Parameter
Response
header

Parameter value

DP-V1 header

DP-V1 header consists of 4 Bytes, and each 1 Byte content is as follows:

DU Byte Field(s)

Description

Allowed values

0h48 = Idle requests, response
. . 0h57 = Initiate requests, response
0 Funcgon CP:E(%FSIBUS DP Function 0h58 = Abort requests
Number Oh5E = read requests, response
0h5F = write requests, response
Slot |PROFIBUS DP Device _
N 1 Number | Slot Number 0h01 = parameter access
PROFIBUS DP index for . _
header| 2 Index spegific properties 47(decimal) = Parameter Access
Number of data bytes in
the parameter request
3 Data |frame. (It depends on the type of message
Length | This number’s unit is Byte, |the Master requests.)
excluding the DP-V1
header.
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Error responses of DP-V1 function

DU Byte Field Description Allowed values
OhDE = slave response error in read
0 Function | PROFIBUS DP request.
Number | Function Codes OhDF = slave response error in write
request.
Displays the
1 Error |information values for 128
Decode |the error-decoding
DP-V1 method.
header The top 4 bits
Error represent the error
2 Code 1 class, and the bottom |See the Error code 1 table below
00€ L 14 bits represent the
error code.
Error L i
Application-specific 0
3 Code 2 PP P
Errror code 1:
Error class ‘ Meaning Error code
0...9 (Reserved)

0 = Read error

1 = Write error

2 = Module failure

10 (OhOA) Application 3...7 = Reserved

8 = Version conflict

9 = Feature not supported
10...15 = User-specific

0 = Invalid index

1 = Write length error
2 = Invalid slot

3 = Type conflict

4 = Invalid area

11 (OhOB) Access 5 = State conflict

6 = Access denied

7 = Invalid range

8 = Invalid parameter
9 = Invalid type
10...15 = User-specific

0 = Read constraint conflict

12 (0hOC) Resource 1 = Write constraint conflict
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Error class ‘ Meaning Error code
2 = Resource busy
3 = Resource unavailable
4...7 = Reserved
8...15 = User-specific
13...15 User-specific -

Parameter Requests
Each parameter request via PROFIBUS DP-V1 consists of three elements:

Request header

Parameter address

Parameter value
(only in Change requests)

Byte

Field(s)

Parameter Request
Description

‘ Allowed values

Request Unique identification ID entered by
0 g the master. Request by changing |1-255
Reference |. .
it according to each new request.
Request Parameter
Request 1 Request ID | Request type of issued block (0ho1)
hei der g d P ' Change Parameter
(0h02)
Drive
2 Object ID Always 0x01 0-1
3 No. of  |Number of parameters n to 1.8
Parameters |request
. Val ies f
4+n-1 | Attribute alue properties for parameters to Value (0h10)
be accessed.
Length of array element parameter
No. of  |or string to be accessed. Set to
5+n-1 . . 0-8
Parameter Elements |zero if you are using a non-array
address 1) parameters.
+n-
6+n-1,) Parameter Parameter address to access. -
7+n-1 Index
+ - -
8+n-1, Subindex Sub-address of parameter )
9+n-1 address
Parameter 10 Format |Data type Unsigned16(0h06)
value 2) 11 | Number of |Number of arrays to be changed in|0-8
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Parameter Request

Values |the parameter with Change
Parameter (Oh02). Only array type
parameters are applied.

12,13| Values |Requested Value -

1)

If you request multiple request IDs 01h (parameter request), it is repeated with n.

2) The format, number of values, and values fields are repeated for other parameters only if
the request ID is 02h (parameter change).

Parameter Responses
Each parameter response to PROFIBUS DP-V1 consists of two elements:

Response header

Parameter value
(only in requests parameter)

Parameter Response

Byte Field(s) Description Allowed values
Response Returns requested unique
0 Reference |. e 1-255
. identification 1D
(mirrored)
Type of Response
returned by the Slave. If |Request Param OK(0hO01)
Response 1 Response thg requested service Request Param NAK(0h81)
header ID fails, a "Not Apprpved" Change Param OK(0h02)
(NAK) response is Change Param NAK(0Oh82)
displayed.
2 Drlve”(j) bject Always 0x01 0-1
3 No. of Number of requested 18
Parameters |response parameters n
4+n-1 Format |Data type Unsigned16(0h06)
Number of arra .
Parameter | 54n-1 Number of requested respgnse Depending on requested
Values Parameter numbers
value 3) values per parameter
6+n-1, Values Response value of the i
7+n-1 requested address

3) The format, number of values, and values fields are repeated for other parameters only if the
response ID is 01h (request parameter OK). Receives the requested amount n.
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14 PROFIdrive Parameters

14.1 Supported Parameters

Parameters

PNU | R/W | Data Type |Description

Displays the selected node address in the FBus ID
(COM-07).

Displays the selected cyclic telegram in the master's 1/O
configuration.

1: Standard Telegram 1

100 : Vender Specific Telegram

101 : PPO Type 1 (PKW 4/4 + PZD 2/2)

102 : PPO Type 2 (PKW 4/4 + PZD 6/6)

922 R Unsigned16 |103: PPO Type 3 (PZD 2/2)

104 : PPO Type 4 (PZD 6/6)

105 : PPO Type 5 (PKW 4/4 + PZD 10/10)

106 : PPO Type 6 (PZD 10/10)

* Vendor Specific Telegram means using the set process
data according to the Para Status Num (COM-30) and Para
Ctrl Num (COM-50) of the inverter.

Indicates the communication profile currently in use.

1 : PROFIdrive Profile

0x8000 : I/O Profile

930 R Unsigned16 |0x8002 : LS Drive Profile

* When using vendor-specific Telegram, 0x8000 is applied.
Therefore, control word (STW1) and status word (ZSW1)
cannot be used/verified.

The fault message counter value, which increases by one
each time a fault occurs. Depending on whether this

944 R Unsigned16 |parameter value is increases, the Profibus DP controller,
such as PLC, can determine whether a new Fault has
occurred in the inverter.

Fault number

* See description of PNU[944] Fault Message Counter and
PNU[947] Fault Number.

Warning word

953 R Unsigned16 |* Displays the value of the "Warning Information" parameter
at the inverter communication address 0h0334.

Detected baud rate:

0 = 9.6 kbit/s

918 R Unsigned16

Array[8][8]

947 R Unsigned16

963 R Unsigned16
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Parameters

1 =19.2 kbit/s

2 = 93.75 kbit/s

3 =187.5 kbhit/s

4 =500 kbit/s

6 = 1.5 Mbit/s

7 = 3 Mbit/s

8 = 6 Mbit/s

9 = 12 Mbit/s

11 = 45.45 kbit/s

255 = Invalid baud rate

964

Array[7]
Unsigned16

A value for a five-word (16-bit) array that displays
information about the communication module.
0: Displays 849 (0h0351) as the manufacturer ID of
LSELECTRIC as defined in Manufacturer (Profibus.org).
1: Device Type: The Profibus DP communication module
displays a value of 1.
2: Version: Indicates the software version.
Ex.) Version 1.2 is displayed as 0h0102.
3: Firmware Date (yyyy): Indicates the year the software
was created.
Ex.) 2021 is displayed as OhO7ES5.
4: Firmware Data (dd/mm): Indicates the date/month when
the software was created.
Ex.) December 25 is displayed as 0h0C19.
5: Number of Axes
6: Identification (OhOABC)

965

Unsigned16

A parameter that displays the Profile ID.
(0h0328 — Profile 3 v4.0)

967

Unsigned16

Displays the control word (STW1) value that is currently
input through the Profibus DP.

968

Unsigned16

Displays the current status word (ZSW1) value passed
through the Profibus DP.

972

R/W

Unsigned16

When the value is changed from 0 to 1, the Profibus DP
communication module is reset to initialize the values of
944, 947, and 953 to zero.
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14.2 Description of the PNU[944] Fault Message
Counter and the PNU[947] Fault Number

Each time the inverter encounters a fault, the PNU[944] Fault Message Counter value
increases by one, and the fault is stored in the PNU[947] Fault Number variable.

The PNU[947] Fault Number can store eight fault situations, and each fault situation
can store eight fault messages. For each fault message is one 16-bit word, the
PNU[947] Fault Number consists of 64 words in total. The basic configuration is
shown below.

1]
1
Fault Situation 2 Unacknowledged
#1 ) faults
7 .
STWL bit7
Fault Ack A
& Co
9 =
Fault Situation 10 Acknowledged _
#2 : faults -
15
: STW1 bit7
a6 Fault Ack A
57 Copy
Fault Situation 38 Acknowledged _
#8 faults -
63

Fault situation #1 stores the currently occurring fault messages. Each Fault Message
is stored sequentially from the first time in order of occurrence, and if there are more
than eight, it will be overwritten to the eighth (index: 7) memory. If a bit 7 of control
word (STW1) of PLC is set to 1 to cause Fault Ack, the value of fault situation #1 is
moved to fault situation #2. This behavior is repeated until fault situation #7.

The stored fault message corresponds to the inverter trip information (latch type trip
information-1/2, level type trip information, hardware diagnostic trip information) one-
to-one and is defined as follows:
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Trip Name Fault Message

Overload Trip 1

Underload Trip 2

Inverter Overload Trip 3

E-Thermal Trip 4

Ground Fault Trip 5

Out phase open trip 6

In phase open trip 7

Overspeed 8

Overspeed Deviation 9

NTC Trip 10

Overcurrent Trip 11

Overvoltage Trip 12

External Trip 13

Arm Short 14

Overheat Trip 15

Fuse Open Trip 16

MC Fail Trip 17

Encoder Error Trip 18

Thermal sensor (PTC) trip 19

FAN Trip 20

Reserved 21

Error in Parameter Write 22

Pre PID Fail 23

Bad contact at basic 1/0 board 24

External brake trip 25

No Motor Trips 26

Poor contact on Slot 1 option card 27

Poor contact on Slot 2 option card 28

Poor contact on Slot 3 option card 29

Blocking inverter output by input of terminal on 30
safety option (only products with 90 kW or higher)

Reserved 31

Reserved 32

BX 33
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Trip Name Fault Message

LV 34

Lost Command 35
Keypad Lost Command 36
Reserved 37
Reserved 38
Reserved 39
Reserved 40
Reserved 41
Reserved 42
Reserved 43
Reserved 44
Reserved 45
Reserved 46
Reserved 47
Reserved 48
ADC error 49
EEPROM error 50
Watchdog-1 error 51
Watchdog-2 error 52
Gate Drive Power Loss 53
Reserved 54
Reserved 55
Reserved 56
Reserved 57
Reserved 58
Reserved 59
Reserved 60
Reserved 61
Reserved 62
Reserved 63
Can not connect 64
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15 1&M records

The 1&M function is one of the customer support services that is used to check basic
information during the start-up and maintenance of the module.

Content Size Description
Function_Num 1 Byte 5Fh
Slot_Number 1 Byte 0...255(deciaml)
DP-V1 header
Index 1 Byte OhFF
Length 1 Byte 0h04
Extended_Function_ Num | 1 Byte 0h08
Call Header reserved 1 Byte 0h00
Fl_Index 2 Byte 65000(deciaml) = I&MO

Rread/write access to I&M records

Content ‘ Size ‘ Description
Header 10 Byte -
MANUFACTURER_ID 2 Byte PROFINET Vendor ID 0h0351
ORDER_ID 20 Byte Depending on Cor:rl?;rl;i;a\tion module order
SERIAL_NUMBER 16 Byte Serial number of Communication module
HARDWARE_REVISION 2 Byte Hardware version of

Format: V255.255.255 E.g.,

SOFTWARE_REVISION 4 Byte V1.0.0 = software version 1.00

REVISION_COUNTER 2 Byte Revision number
PROFILE_ID 2 Byte PROFIdrive (0x3A00)
PROFILE;;EECIFIC— 2 Byte No profile specific type (0x0000)
IM_VERSION 2 Byte Version is 1.1 (0x0101)
IM_SUPPORTED 2 Byte I&MO is supported (0x0001)

Response structure for 1I&M0 (Read-only)
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Product Warranty

Warranty Period

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

Warranty Coverage

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

2. The warranty applies only when our products are used under normal conditions as specified
in the handling instructions, user manual, catalog, and caution labels.
3. Even within the warranty period, the following cases will be subject to chargeable repairs:

1) Replacement of consumables or lifespan parts (relays, fuses, electrolytic capacitors,

batteries, fans, etc.)

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

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

5) Failures that could have been avoided if the customer's device, which incorporates
our product, had been equipped with safety devices

required by legal regulations or common industry practices.

6) Failures that could have been prevented through proper maintenance and
regular replacement of consumable parts as per the handling instructions and
user manual
7) Failures and damage caused by the use of inappropriate consumables or connected

equipment

8) Failures due to external factors, such as fire, abnormal voltage, and natural disasters
like earthquakes, lightning, salt damage, and typhoons
9) Failures due to reasons that could not have been foreseen with the scientific and

technological standards at the time of our product shipment

10) Other cases where the responsibility for failure, damage, or defect is acknowledged to

lie with the custom
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2 M& "4

2.1 Profibus &M 7|2 S 14

+ Device Type : Profibus DP Slave

« DP Version : DPV1

+ Auto Baud Rate Detect : A|#

+  Sync Mode : A|¥

+  Freeze Mode : A|¥

+ Max Input Length : 16 words

+ Max Output Length : 16 words

+ Max Data Length : 32 words

+ Baud Rate Support : 9.6K, 19.2K, 45.45K, 93.75K, 187.5K, 500K, 1.5M, 3M, 6M, 12M
+  Modular Station : X|¥

+  Max Module : 2

+ Connectable Device : 8 Segment & Z[CH 32 =

gt My
DP version DPVO(Legacy) DPV1
Cyclical Data Exchange Cyclical Data Exchange
Global Control Service Global Control Service
) Read Configuration Data| Read Configuration Data
Cyclic data MSO - - - -
) Read Diagnostic Data Read Diagnostic Data
function
Send Parameter Data Send Parameter Data
Configuration Data Configuration Data
Acyclic data MS1 X Read, Write, Alarm
Acyclic data MS2 X Read, Write
. /O Profile I/O Profile(LS .Deflne Proflle),
Profile (LS Define Profile) PROFIdrive profile,
LS Drive Profile
Telegram X ST1, PPO Type
PNU Parameter X 918 - PROFIBUS address
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gt My
922 - Telegram selection
944 - Error message counter
947 - Error number
963 - PROFIBUS baud rate
964 - Device identification
965 - PROFIdrive profile
number
972 - Drive unit reset
) o GSD_Revision =5,
Integration GSD_Revision =1
1&MO0
A 29 7|& ver 2.01 O[3} ver 3.00
7|1Z 2HA AZQ ver 2.01 0|5t HA7IA|= DPVO 2ETHS A& &UCt aiY
2EE= St Input/Output S412HS 2| ASHD, 7|20 AE 43S st MH|AE

HQIstn 27120l ZRER MHIAS 2Y5HA| YBLCt

Al 2|945H= ver 3.00 0|F HZHEE{= DPVO/DPV1 2EE Z|5tH El2)13H, PNU
oj2to|e 02| E2t0|E AHOoE flst Z=OiA0| 27t E|/YSLIC

Ver 2.01 O|5t0f| CHEE AfM|SH L2 Of2fi LS ELECTRIC SH|0|X|S Z1lotAMI2.

www.Is-electric.com -> Download Center -> iS7 Profibus Option Manual
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None

M24

24V % GND
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Profibus It2t0]E

5 Profibus I}2}0]E

5.1 =¥ (Station Address) &%

BN

ES/ SN 1</,

Field Bus ID 1 125

KeyPad 42| £I|
COM 59| o7H

% = H(Station Address)2 Profibus NetworkOflA¢] Zf NodeS

o
HIY + USULE 23t Al 0] g2 12 = AFHC

ol

[=13
o=

5.2 Status Data 73 AH

=3 Data(AUHE{Q| B T ZLEE )9l 25 EE

Para Status Num

M3l 10| Zielo2 M2

Ct2 deviceZt Z2 22 288 4 Q&L Ct 7|IHE RS S5 =2t (Station Address)S
ol 2

KeyPad &2| %3]
COM 12| 30t

5.3 Control Data 7|4 X

22 Data(AHE Q| Hy & R0|M 2BS UE B4 +5 JELICL

24zt Aot
0

Para Ctrl Num 16

KeyPad 42| 2I2|
COM 159| 50t
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5.4 &3 Data 2| Address MM
2T Datal| £0tF Address& S EHLICL

2|k Z|CHZk KeyPad 49| £|z|
Para Status 1~16 0h0000 OhFFFF COM 1E9| 31~464

55 @& Data 2| Address A%

s patal 40H2 AddressE A3 §LC

KeyPad 42| £I|
Para Ctrl 1~16 0h0000 OhFFFF COM 11&2°| 51~66%H

56 1/0 HIO|E &4

OIHE{Q| 7|IH=Of|AM AASH Status Data= Profibus Option ModuleS 38l Profibus
Master Module(PLCLt PC2| AO{Z2 122 HYE LTt B2 Control Data=
Profibus Master Module(PLCLt PC2| 0|z 022 =2 E Profibus Option
ModuleZ HEE|1, Profibus Option ModuleOf| A QIHE{Z HEHEIL|CE.

LS'ELECTRIC | 11




Profibus It2t0]E

5.7 Profibus HIE Swap 4%
EA Al &El= H0|E2Q] LSB2F MSB H|E Swap G{EE MAELICL

(AtEst= HIAI07]7t Profibus &4 G|0|E{2Q] LSB2} MSBE BIUZ 9= E2

COM 1&9| 68H

FBus Swap Sel

5.8 Profibus DP Telegram Type

Al 20 A Telegram TypesS EAISLICH ol I2t0IEHE IIMENA HEBE £
UA_D4 OFAEOIACH HA JISELICH OFAESH =1D8r= Cyclic message@ 1/0
Configuration S EHE UEHWLHEH, 2 gt0l 210Iot= gt= Ot et &&LIC

HA| 2% & 20

1 Standard Telegram 1
100 *Vender Specific Telegram
101 PPO Type 1 (PKW 4/4 + PZD 2/2)
102 PPO Type 2 (PKW 4/4 + PZD 6/6)
COM-10
103 PPO Type 3 (PZD 2/2)
104 PPO Type 4 (PZD 6/6)
105 PPO Type 5 (PKW 4/4 + PZD 10/10)
106 PPO Type 6 (PZD 10/10)

* Vender Specific TelegramOflA] Y |0{QU= 1/0 Word H|O|E| AtO|2= Para Status Num,
Para Control Num &3 Zt& LT

OAEREE a2l sie 2ol @2t Para Status Num(COM-30), Para Control
NUM(COM-50) 20| Z}E BiZ = 2 U&LICH

12 | LSELECTRIC




Profibus It2t0]E

5.9 Profibus DP Profile

QHE 2HS 2t A0 S22 =S BAIGUC siY I2t0|H = 7[IH=0|M HEe
& glonf ORAHOIMEE BHE JtsELCh A0 S2F 2E= DRAE0| QlaiA 285=

Operation mode AEHE EO|FH, 2+ 2fo| 2|0| Ofeflet Z&L .

EEFIE L il
0 I/O Profile Telegram Type : 100 ALEA| AtE R|H
COM-11 1 PROFIdrive Profile Telegram Type : 1AFEA| Ats A
2 LS Drive Profile Telegram Type : 101~106 ALZA| AFRIMs

5.10 Profibus DP Baudrate

121 OFAE{Of 2|5 %l Profibus DP2| BaudrateS HA|ELICt Y O2t0|E =
7|IE0M HES OO OIAEO|MEE BHE JHsELICE OFAE{O|A Profibus DP

4%
23 & 9
IHS Al 213t 32 LIEHHD] 2t 3ol ojoli ofhet 2&LCY,

o Q0|
9.6 kbit/s
19.2 kbit/s

93.75 kbit/s
187.5 kbit/s
500 kbit/s
1.5 Mbit/s

3 Mbit/s

6 Mbit/s
12 Mbit/s

45.45 kbit/s
255 Invalid baud rate

H
=
£

COM-12

O || N[O |WIN|F|O

=
[

LS'ELECTRIC | 13




Profibus It2t0]E

E4 49| PROFIdrive parametergf2 022 27|35t7| /6t Oj2t0|e{QJL|Ct. sHE
NS 1’2 MFH 2A| 27|38 CHAQI po44, p947, p953 2 022 = 7|3HEL|CE.

5.11 Profibus DP Module Reset
<

Al AUS V=2 2Y FA 27|35 tidel poss, po47,
COM-13 0->1 " |pos3 gte 022 ZJ|stgLich

5.12 Profibus DP PROFIdrive Value

COM-11 Profibus DP Profile®l|A AH&%|= %[0 PROFIdrive Profile(1)E 23 4%
AHEst= Tb2t0lE QYLICt 7|IHEZ HAS0|s YHEA| COM-94 Com UpdateS
SHOF2H s Zro| AEEL|Ct & O2t0|E{= Setpoint value, Actual speed value
FAOM ALEEl= 2re Ho|E LIEHHL(CY

L BA
4¥3% oo | Clinl

NSOLL_A, NIST_A (16 bit)2 LIEILHH, IO
7|42 DRV-20 Max FreqQL|Ct. HQ=
0xC000(-100%) ~ 0x4000(100%) ! L|C}.

0 PROFIdrive Ex) DRV-20(60.00hz)* 0x4000(100%) =

COM-14 (default) Standard Forward Target Frequency Value(60.00hz)
DRV-20(60.00hz)* OxF000(-25%) =
Reverse Target Frequency Value(15.00hz)

1 Vendor RPM(decimal) 2t 22 LIERALICE
Specification

14 | LSELECTRIC




ol

2 =Xi
7I e o T
HE] MRS S2|ALt reset0| HUMHE H2.

KeypadE O|&35}0] Configurations &HL|Ct.
4= Configurationtf= Master =1t w4l0| A|2Z|H Profibus S4! 2EH
LIE}Ll= DATA_EX LEDZ} HZILICH,

i

Ls;ELECTl?i'C [ 15




ol
2

p

[ |
—
ks

OILI-

HE2l Ot

network2| JEHS LIEILLICE. 2t LEDS| EA| SEHE

UL

SR

7.1 DATA_EXLED

=Xt
o

LED 4 ef & o S

=ofl A el

20 0|4 Chx

HE20| 2|t 37H2| LED(DATA_EX, ERR, CPU)E £3l device2}

2 ot A
= 2 T

Master/t S41=
A 2SR QIE | MasterOlM EAIS AZSH=E &
o
o EE ool set 20 Aol 26E AL,
& networko*oﬂ SGE DIAEZE QAL OIAE =0 2471 /US =
DIAE{T} SIS UASLICL
Off- Configuration Toolof|A] LS ELECTRIC 2IH{E{2|
HE | e 24 o= Profibus& Option Module0i] &&st =1} Key
= PadOM Z|¥st =210| SYStL, HESZ QoA
FotA| EolgrLct
Segment?| 2[Ci ZO0|& ZUSIA| AU=A]
grolgtct.
Network Config. |SegmentOf 2|I|E{E ZE&tst0] 32=2 2150
O] A7t Qlct. | HAZ A=A Sl
Network0l| 2|I|E{E ZatetH 126=3 215H0]
AZ= A=A EolgLCt
Network, =&,
5] On- |Parameterization,
= | Line |Configuration 25
SJEi | Z YU

16 | LS'ELECT.'?IC




Ol
L}
p =

a
7.2 CPULED St 5! o|A CH*H
LED A E ¥ o cH 24
EEFREEE I
OIH{E{o| XQ 2at -
g | e 3 | Sate SE ST oleiol ool ol aisa sorgict
- =% ;iua’: eSO EQF HASHE AHUEEQ F&S
55=% srolgtct,
1= 37|
:<-|;-|T 24 d4 4
(=]
o
7.3 Error LED SZt 5l O|AF CHxH
LED o H o 2l CH 24
73 RS
olHE] SHIF OIHE] ALO[o] HAZEE0] 0[40]
12 27| ST EA| QIBE 2t &M ol=32| ZABH|C}
A — oodg
HdH ST S |ALO|9] B4l Bt
ERROR %CPU LED2} Z0| ZthelL|Ct
MasterOf| A Master0f] AAL|0] Q= QHEQ
OnlinefEE Configuration Z&e} QIH{E{ L{O
ok 1z | H23 23 |UEUS o Configuration Z2E &QIgL|Ct
a .
";j lf Cég';'gs gijt‘i:%tl Profibus | configuration Data: Status Data®}
== e =e Control Data 7§4QIL|C}.
ConfigurationO]|
CI2 o %CPU LEDS} Btoj2 ZrelL|ct.
Single 2 =
el o7k s g
Flash | EEPROM | 4 peprom | 21AF AlS 29 BEILICH
0.2s ON/ ofl 24
H|OE 47| Ay
0.8s OFF
Double
Flash Lost command?}
0.2s ON LOST HEE AEfO|M 5
— “ 7 2.:'|u AI‘E 9 EO zl:ll._%
/0.2s OFF | COMMAND |OtAE{Q} EAI DATA_EXLED 3" &8i8 =a
/0.2s ON HZo| &4
/0.4s OFF
ON FAULT 2 [QIHE Fault 24, |QIBE Fault O|ZS &9l

Ls;ELECTl?i'C [ 17




8.1 JTh Mg 2% 8 A A4

Connact
segments |:|

7 M, I

ink Segment
+ | (Segment without
q_l stations)
‘ Interface for \
fi

bar ophe s EE
Branch segmants

Max, Mumber Repeater Cascading 9 : : it h
o Termination “on

“5VE,  0209020202020202TTmTTm o s smmsm———————o

|_J':| 35010,
&-Lina421.

[:l 2200
B-Lina4{3] . [',]
CHDHSl, = mmmecesscesss====-= S04

18 | LSELECTREC




8.2 Z|tj ME #HE| 74
SAUEE(Kbps) z|tj Segment ZO| Z|o =g A2l
9.60 1000 m / 3278 feet 10000 m / 32786 feet
19.20 1000 m / 3278 feet 10000 m / 32786 feet
45.45 1000 m / 3278 feet 10000 m / 32786 feet
93.75 1000 m / 3278 feet 10000 m / 32786 feet
187.50 1000 m / 3278 feet 10000 m / 32786 feet
500.00 400 m/ 1311 feet 4000 m /13114 feet
1500.00 200 m / 655 feet 2000 m / 6557 feet
3000.00 100 m / 327 feet 1000 m / 3278 feet
6000.00 100 m / 327 feet 1000 m / 3278 feet
12000.00 100 m / 327 feet 1000 m / 3278 feet

*1.5 Mbps E2C} 2 &

+ 1.5 Mbps 0|49 HIE

m Q5L T}

+ 1.5 Mbps EEf

-« Zof M

o
3

NI

-

M

SE ARl Ch S8 27 Al
S

QIE{7} LT E4

HHEL
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9.1 GSD ¥ (Electronic Data Sheets)

QIHE{Q| Profibus Option ModuleOf| Cist 27} S0{QU= THARILICE Profibus

Configuration SoftwareOf|Ad] 0] ItAUS T2 §HL|C} HIEA| iS7TE2 GSDIIYUS AFZSHMAIL.

ol
on

I Ot LS ELECTRIC EH|0| X|(http://www. Is-electric.com)O|A| CIHRZE St £
t.

Lc

0
o>

*Z 259 s/w HHof| 2=GSDE A& 5t7| BHELICH

9.2 User Parameter Setting
Sycon2 H|Z350 Profibus MasterO|M Profibus & User ParameterE A3d& £

U LIEY.

1). Data Word Format
QIHE{Q| Data= WordO|{ Datatls AlOfl= HIO|EZ Z2|5t0| EUiAH E LT

O|tf MSB-LSBZ & & ZiQ1Z| LSB-MSBZ 4 & ZQIZE MENGIA ElLCt.

P

7| 22 MSB-LSB QL|C}.

2). Config Data Update

OfAE{O|M QIHE{C| (=S Data S ZAHZ 48 AVt O™ Configuration
Errorg 2dg AQIVIE ZERL L ALE oFgh (D lsable)# At (Enable)) S0l
MEASHA| &|=H AHESE MEfstH DfAE Sl Y40 °|tHE101| dH|2 40| U
27| 2 AHE Qrel(Disable)JLICL QIHE{O|A HH ot A= Data’ii2t
OfAE{O|M HEE Y= Data 7i7t HA| 222 Config Err/t Hd5tA| &L LT

20 | | G,
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34 MA 9l J|E 7|

r
0
u
0
&

N o
or r=
rok

Tests= & O AHZ(Enable)sto] QUHEQL S0 &= RS Testd M EO|
YL/C.

9.3 Extended Diagnostic

Safety0f| 2T 71522 AHEQ] EFO0| YUstAHLE HMAM EEO| LUSAS
B0l OrAE{0f| DiagnosticE LHAHAT= 7|sYU T oA H2lEl Extended
Diagnostic= 57+ L|Ct,

1  Cannot Connect between the Main and the Option: QIHE{Q} &M 7t EAI0| EAI HZ
=0
2 Inverter H/W Diag. Trip: Q/HE{O|M Hardware Diagnostic TripO| 2452 ©f 244

3 Inverter Latch Type Trip: Latch Type2| TripO| Z4iStAS wf 2h4l

mjo

1 TN

4 Inverter Level Type Trip: Level TypeQ| TripO| 2HA45t% e

5 Inverter Warning: WarningO| 2f4Ai5tAS ff 2y




r
El

tetolE

10 £ n2}o|E

10.1iS7 IHE| HN| 4l mDi2tojef ¥ 1=

3% s matoje 22

IS7 gf'%agqg%} 0h0000~0hOOFF
0h0100~0h01FF COM Grp0%i| 5F mi2t0[E
Ij2t0|E S2 el 0h0200~0h023F Usr Grp0il SS& T}etolE
g 0h0240~0h027F Macro Grp0i| &z Oi2t0[E
0h0280~0n02FF Reserved
0h0300~0h037F OIHE{ AEH (Read Only)It2t0|E
iS7 BEHY 0h0380~0h03FF 2HE aiiuﬁf‘"‘d"’v fite)
0h0400~0hOFFF Reserved
0h1000 MAK Grp
0h1100 DRV Grp
0h1200 BAS Grp
0h1300 ADV Grp
0h1400 CON Grp
0h1500 IN Grp
7|HE m2tojg Y 0h1600 OUT Grp
0h1700 COM Grp
0h1800 APP Grp
0h1900 AUT Grp
0h1A00 APO Grp
0h1B00 PRT Grp
0h1C00 M2 Grp

22 | LS'ELECT.'?IC




£ mtato|E

[

10.2 F7|1XQl H|o|e] HES flet

El
El
L)
=
n
G
®)
c

S

st 7ls AS(CoM)IOIM S5t = AS 0|85t S4s & & UL

0h0100 ~ OhO10F : 7|IHE If2}0|Ef COMIAE0|M Status Para #0| S=%E Inverter
Status Parameter

0h0110 ~ OhO11F : 7|I{= It2t0|Ef COM 1E0|A Control Para #0| S2%! Inverter
Control Parameter

Address Parameter RIW HEYH SILE

0h0100 Status Paramter #1 R COM-310] SE m2to|g gt
0h0101 Status Paramter #2 R COM-320| SE= m2to|g gt
0h0102 Status Paramter #3 R COM-330| S&= m2to|g gt
0h0103 Status Paramter #4 R COM-340| SE mt2to|g gf
0h0104 Status Paramter #5 R COM-350] SE= m2to|g gt
0h0105 Status Paramter #6 R COM-360] SE= mt2to|g gt
0h0106 Status Paramter #7 R COM-370| SSE Tf2t0[E gf
0h0107 Status Paramter #8 R COM-3801| SE= T2t0lE gt
0h0108 Status Paramter #9 R COM-390| SE= T2t0lE gt
0h0109 Status Paramter #10 R COM-400i| S=E T2t0[E gf
0h010A Status Paramter #11 R COM-410i| SEE T20[E gf
0h010B Status Paramter #12 R COM-420i| SEE T2t0[E gf
0h010C Status Paramter #13 R COM-430f| SEE T20[E gf
0h010D Status Paramter #14 R COM-440i| SEE T2t0[E gf
OhO10E Status Paramter #15 R COM-450i| S=F I2f0|g gf
0h010F Status Paramter #16 R COM-4601| SE= T2t0lE gt
0h0110 Control Paramter #1 | R/W COM-510i| S=F I2f0|& gf
0h0111 Control Paramter #2 | R/W COM-520i| S=F I2f0|g gf
0h0112 Control Paramter #3 | R/W COM-530| S=¢ mato|gf gf
0h0113 Control Paramter #4 | R/W COM-540] sEF Ij2t0|gf gt
0h0114 Control Paramter #5 | R/W COM-550| S=% mato|gf gf
0h0115 Control Paramter #6 | R/W COM-560| SS< meto|gf gf
0h0116 Control Paramter #7 | R/W COM-570] s=E Ij2t0lgf gt

Ls;ELECTl?i'C [ 23




£ majo|g

Address Parameter ‘ RIW HEY SILE

0h0117 Control Paramter #8 | R/W COM-5801 S=& If2t0|ef gf
0h0118 Control Paramter #9 | R/W COM-590] SSE m2tojg gt
0h0119 Control Paramter #10 | R/W COM-600] sSE m2tojg gt
OhO11A Control Paramter #11 | R/W COM-610 SSE m2tojg gt
0h011B Control Paramter #12 | R/W COM-620] sSE m2tolg gt
0ho11C Control Paramter #13 | R/W COM-630] sSE m2tojg gt
0h011D Control Paramter #14 | R/W COM-640] 5=F Ii20|Ef 2t
0hO11E Control Paramter #15 | R/W COM-650] S=& Ot2t0|E gf
0hO11F Control Paramter #16 | R/W COM-660f S=& Ii2t0|E gf

10.3 User ¥ Macro Grp M&S flet m2t0|E Group

0h200 ~ 0h23F : §iA S=<! User Grp It2t0[E

Address Parameter HEY U8

0h0200 User Grp. Code 1 U&M>USR->1 0l SSEl m2t0|& gf
0h0201 User Grp. Code 2 U&M>USR->2 0l SSEl T2t0|& gf
0h0202 User Grp. Code 3 U&M>USR->3 0l SSEl I}2t0|& gf
0h0203 User Grp. Code 4 U&M>USR->4 0| SSEl I}2to|g gf
0h023C User Grp. Code 61 U&M>USR->61 0| 5% Oi2t0[E 2f
0h023D User Grp. Code 62 U&M>USR->62 0| 5 Oi2t0[E 2f
0h023E User Grp. Code 63 U&M>USR->63 O SE= It2t0lg 3t
0h023F User Grp. Code 64 U&M>USR->64 O SEE It2t0lg gt

*User Grp0fl S50 YR U2 ZEE accessst= 20 “lllegal data address” error
code “02"E return EL|C}.
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S 4l meto]E

10.4 0h240 ~ 0h27F : ©Z A El Macro Grp I}2t0|E

Address Parameter &

0h0240 Macro Grp. Code 1 U&M>MC->1 O SS= T}2t0lg gf
0h0241 Macro Grp. Code 2 U&M>MC->2 0 SE= T2t0lEg gf
0h0242 Macro Grp. Code 3 U&M>MC->3 0 SS= T2t0lg gt
0h0243 Macro Grp. Code 4 U&M>MC->4 0 SE= T}2t0|g gf
0h024C Macro Grp. Code 61 U&M>MC->61 Ol =5 Tf2t0[E Zf
0h024D Macro Grp. Code 62 U&M>MC->62 Ol S5l Tjeto|g gf
0h024E Macro Grp. Code 63 U&M>MC->63 0l SSEl I}2t0|g Zf
0h024F Macro Grp. Code 64 U&M>MC->64 Ol SS<I Tjeto|g gf

* 542 MZE|0] Y= MacroR7| O|AC| FEZ accessshe AR0|= “lllegal data address”

error code “02"E returngL|C.

1) MSAQl QIHE S0 24 I 7|52 is7 24 tiwd A1 ELlV|s'E

Ls;ELECTl?i'C [ 25
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Communication Profile
! I
12 Communication Profile

Communication Profile® OFAE{Q} £2i|0|E(QIH{E{)2+e| A|0{ & 2 (Control word, Status
word, references and actual values &)2| ZxtE LtEIHL|CH PROFBIUS DP OtAE{ 2}
S2f|0|E 7t 4|08 HEE2 IN/OUT data BEEE Soff +YELIC OtAHE
£2|0|E(QIH{E])2] OUT datalll 7|F35t0f A0 3t1, £2{|0|E (R E)= OAEOf|A|
IN datadi| L& dY 5104 SEELICHL

Rl
o
][l

HOH

2 EAM BE2 1/0 Profile, PROFIdrive Profile 12|11 LS Drive Profile2
Zb profileO]| et (== G|0[E{2e] 2o|D|7t YL,

Profibus DP Master Process data Drive
1/O Profile
PZD16 Control-16
o PZD16 Status-16
()]
=
0
5 . .
5 PROFIdrive Profile /
© LS Drive Profile
©
(a] Control Word
2 ouT
=S REF
) E E
Status Word
IN
ACT
PZD3 | status-1
o H H
c
L]
L <
‘_S'_,:U_.\ Parameter data
o'w
< 0 |« I N 1
qu_ | PROFIdrive Parameter | > | Parameter
< i Drive Parameter i > Group

Figure 4. Data Transfer between PROFIBUS DP Master and Drive
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Communication Profile

Profibus DP E4! 2=& Profile ALE2} Telegram OG{&0]| L2} Process data,
Parameter data & 7tA| HA0] 28%0| AFE & &+ USLICL

Process data

« Process data OUT : For controlling drive

+ Process data IN : Is used for fast monitoring of the drive

Parameter data

+ Used for Write/Read parameters and variables.
+ Available only when the device is configured to use PPO1, PPO2, or PPO5.

« Also can be used with DP-V1 Function

Process data= Profile AFZ0{20]| 2} 1/0 Profile, PROFIdrive Profile, LS Drive
Profile 2 FL2E/L|C}. PROFIdrive ProfileZ} LS Drive Profile & EZ3+l Speed
control mode®f| CHSH A0 2O} 0|, I/O Profile® EE3HE A O ZEQI0| AtA|
Ot2t0lE{0f H25t0 A[0{Sh= YA LT

Parameter data= £ L}2|0|E{E B|F7|H22 2W/SHd= MH[AYL T O
MH|AE E3l| PROFIdrive parameter?t A|lE AtA| Drive parameterOff &2 &
UEL|Ct. Parameter data®f| Ci$t Parameter access 242 Cyclic parameter data

transfer@}t Acyclic parameter data transfer &A= LEE/LICE

12.1 PROFIdrive Profile

PROFIdrive Profile®| t2t Control word(PROFIdrive parameter 967)= |0
AAEIO|M AFRE|0, Status word(PROFIdrive parameter 968)= Control word 50|
oI5 HAS AMENE LIEPHL|CE £ PROFIdrive Profile AFRA| QIH{E{Q] &4 4l
=8 FOi4 59| A0 Tt2t0[E{(0h0005, 0hO00A, 0x0381, 0x0015) H22 HZSHA|
er& L Tt State machineOi| CHgt LHE2 Figure5. 2=,
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Communication Profile

from any state

fram any state

Fault +

from any state

Emergency stop OFF2
(CW Bit1=D0)

(SW Bit3=1) FAULT

OFF2

Pratiys ‘{sw Bit4=0)

(CW Bit7-1) T I_

OFF3
ACTIVE

from any state

({CW Bit2=0)

(SW Eit5=0)

nifi=0 / 1=0

Emergency stop OFF3

|
|
Main contactor OFF
QFF1 SWITCH-DM ) PROFIdsive
ACTIVE | MAIN OFF ‘ INHIBIT (SW Bith=1) State Machine
(SW Bit1=0) CW = Contral Word
n(f)=0/ 1=0 Power ON OFF1 {(CW BitD=0) SW = Status Word
n = Speed
- I = Input Current
MOT READY TO . RFG = Ramp Function
{SW Bitd=0) Generator
5| [T H
E MDD SWITCH ON i = Frequency
[CWW Bit3=0) L (W = oo s e 1 10)
) SWITCH-OM READY TO .
(SW BIt2=0) | i swircHon | W Bitd=1)

operation inhibited L ON (CW=sx000 2T s x111)

+ condition

rising edge
J of the bit

Main contactor ON
(SW Bit1=1)

READY TO
OPERATE

3] |

Enable operation

"
(CW Bitd=0) {CW Bita=1)

EMABLE
o OPERATION

it
+ [CW Bitd=1)

EMABLE
QUTPUT

| : I
{CW Bit6=0) (CW Bit5=1)

EMABLE
ACCELERATION

| - ]
+ (CW Bite=1)

OPERATING [SWW Bit8=1)
»[0|

(SW Bit2=1)

(CW Bit5=0)

Figure 5. PROFIdrive State machine

rlo

2| state machine®|Ad AF2E|= Control word?} Status wordOi| CiSE AFM|EH LHE
otzfet Z&Lct.
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Communication Profile

12.1.1 Control word(STW1)

Bit Name Value ‘ Description
ON 1 Ready to operation
0 (PLCO|| of5t 2 b5 JEl)
OFF1 0 NOT Ready to operation
(PLCO| 25t 2H =7l AEl)
No OFF2 1 |8 2WHE RAIGLCL
! (FreeORFu?Stop) 0 |Coast Stop : 2E{E Free Run Stop22 HEL|CL.
No OFF3 1 |8 2UYEN RASLICE
2 OFF3 0 QIHHE{S| m20lE S Quick stopO| 2EE
YYo=z 2H 152 HESLICL
Profibus DP 412 &3l PLC2RE 22
Enable Operation| 1  |“Setpoint value(2Ef 3|4 FOotp) O 2 DEIE
3 TSLIC
Disable 0 QIH{E{Q| T2t0|E|{ = ADV-8 Stop Mode Of
Operation HYE Yoz P A58 HEULCL
QIHE{Q| m2t0|e & =2t0|E JE(PAR-
Enable Ramp 1 >DRV)2| Acc Timel} Dec TimeS 2f=R5t0{, &
4 Generator AZE FHZAESHN, 2B X|F ZH(‘Setpoint value”)Of|
S8 AZYCL
Reset Ramp 0 dA=Z 268 Y 42 022 HYBLCH(Dec
Generator Time 4UHE FOH7t 0HzE ZSELCH)
Ramp Generator S22 1% o2 1, QIHE{Q]
Unfreeze Ramp op2tojg = EE}OIE_J—E:(PAR—>DRV)—O—| Acc
Generator 1 TimeIl}_Dec TimeE &=R5t0, L™ A7t
. 7HZ501, 2B A H Zh(‘Setpoint value”)ol| =2
AlZ U
Freeze Ramp Profibus DPE Sdfi, Y& PLCO 2E Ag 215
Generafor 0 —E.'—AIBLT'__, Ramp Generator %7_*.*%_3'_;56}01, 12
2E9 3 Foez 2EHE 2EFLCL
6 Enable Setpoint PLCO| 28 A|&F 0] 23 ZEE 2L
Disable Setpoint 0 A= 28 A& ¢S 022 S
7 Fault (0->1) |00M 12 ¥ Al QIB{E{S| Faults ShAEHLICH
Acknowledge
Jogl ON/OFF e R
Jog2 ON/OFF - | AYetA| ets
10 Control By PLC 1  |Profibus DP 415 Sdll PLCZFE 22 Control
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Bit INETlE Value ‘ Description
word(STW1)E Solf AHEE A LTt
No Control By 0 Profibus DP E4I12 %_EH PLCESE &2 Control
PLC word(STW1)E FA| SfL|CH
11~15 - - Reserved

12.1.2 Status word(ZSW1)

Bit ‘ Name ‘ Value Description
1 Ready To Switch ON
(& 7ts AEl)
0 RDY_ON ;
- 0 Not Ready To Switch OFF
(&% =7l &)
. RDY_ 1 |5izf = 22 Control word(STW1)2| 08 HIE
OPERATION 0 |22 HERdUYC
1 |5z ¢4 2+2 Control word(STW1)Q| 3t HIE
2 OPERATION 0 Z+S LFERALICY,
. Fault Present 1 |QHEO| Fault?t S LIEHELICE
No Fault 0 |2H{EO] FaultZl 182 LIEHELICE
No OFF2 1 |5z ¢4 2+2 Control word(STW1)Q| 1 H|E
! OFF2 0 |2te et
c No OFF3 1 32 3 82 Control word(STW1)2| 2 HIE
OFF3 0 |#S LEUCH
1 Switching On inhibited
(Ao =715 AEH)
6 SWC_ON_INHIB
- = Switching On Not inhibited
0
(Ao 7t AEH)
Warning Present 1 |2HE0| warning O] Z2H&S LIEFHLICE
7 i _
Ho aming 0 |QMEO] Warning O] ZA312| @SS LIERALICY
resent
Speed Error 1 DE{Q| HA| S| FOITt 2@ RIb4(“Setpoint
g within tolerance value")ol| = £|/USS LIEFHLICE
Speed Error out o | 2Hel 2 Sy Fhaot A-FFI4("Setpoint
of tolerance value")o| = £|2| R3UZS LIEFHL|CE
9 Control 1 Sizf = 82 Control word(STW1)2| 1081 HIE
Requested L= LIEFHLICE
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Bit ‘ INETlE ‘ Value Description
No Control 0
Requested
10 ABOVE_LIMIT - | AI¥SHR| EELICE
11to 15 - - Reserved

12.1.3 Setpoint value

5.12 Profibus DP PROFIdrive ValueOilA| A&E 2o et Fo|ELCh 7|[2He=

SHAGEEE 2Est/| e SHYUL.

COM-147} PROFIdrive Standard(0)22 H&%|0| S FS 0xCO00(-100%) ~
0x4000(100%)LH{0|A 7|24 CHE| Target Frequency HHIEZ SHEL|CY
HE7|EH2 DR-20 Max FreqztiLICh.

COM-147} Vendor Specification(1)2 A& %|0f QU
o
|

S 2% H2lE RPMO|1, Scale2
1 YLIC}. DecimalgtO] HEEH 4L 32 g

AldE o|ogct,

0k
oo fifo

Ex) COM-147} PROFIdrive Standard(0)22 H3&Z|0 1 DR-20 Max Freq”/t
60HzZ A 2|0 Y2 ESR Setpoint valueZt 0xCO00Y [ QH{E= 60HzE &
%I-l__| [:|._

(=]

COM-147} PROFIdrive Standard(0)22 E&%(0] 1 DR-20 Max Freq”t 400HzZ
MY 0] S FSP Setpoint value?t 0xC000Y T QIHE{= 400HzE £ FhL|Ch

COM-147} Vendor Specification(1)22 HAZ|0{ L Setpoint value’} 0x04B0Y I}
QHE & 1200RPME &3 FfLICH.
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12.1.4 Actual speed value

5.12 Profibus DP PROFIdrive ValueO|AM HAEl Zfof| et Je|E Lt 7|24e=2

24 28 558 2Y5h| flet FGYLICH

COM-147} PROFIdrive Standard(0)22 M0 UAS 2 HEE/0f 0xCO00(-
100%) ~ 0x4000(100%) {0l A 7= CHH| Actual Frequency HAIE2 £3BHL|Ct,
iE7|FE2 DR-20 Max Freqg{iLct.

4o
ra
40
rr
)
nv
<
=)
12
wn
o

)
@D

rlo

COM-147} Vendor Specification(1)2 230 U
1 ULICt Decimalgfo] &0 24U AR A

o2 o

o

12.2 1/0O Profile

M| Profileg X852 %2 ME|Z Data exchangeE IHELICL 22| Para
Control-1~16, Para Status-1~160{| 2|4 %=l Parameter address 20l {2t PzD1~167t
A0, OAE 0| 1/O configuration A| 18-S Word 7il~= 5.2 Para Status
Num, 5.3 Para Ctrl Num A&t 2Xx|%|0{0F &L|Ct. Vender Specific Telegram(100)2
AtE2S @t HEEILICH * Figure 4 1/O Profile2f 2.

12.3 LS Drive Profile

LS ELECTRICO| #dot= B&st Z2OtUQL|Ct E210|E £EA|0{Z2E0)A
AF2E|= T 20}0|04, Control word, Status WordOf| T2} XH|Of/AEE A|A|2+2} Sl
& £ QUELICL 2 LS Drive Profile2 ALZA| QIHEQ| 24 L SH FOi4 59
A|0] I2t0|E{(0h0005, 0h000A)S| HZ22 HASHA| & LICt. . State machineOi| CHSt
L} Figure 6. 2.
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Control x10k oo oo ool L

Contral: x17x oo won 100

POWER ON & REMOTE KEYPAD

¥

[

NOT_RDY_RAMP
Status: 000w o wood sl

J

Switch_On_Ramp

Switch_Off_Ramp
Control; 200 oo oo oo

[

MNOT_RDY_CMD_SRC
Staiturs: 01 0 w00 300 w0

]

Sueiteh_On_Crind_sie

Switch_ Off_Cmd_sre
Contral: 10 xoor oo ool

Rerset_Fault i

i
: Coast_Stop r Control: x11x oo woo: T,
: Control: x11x oo ool oo [ ROY OPERATION : FALULTED
: l Status: 0-1.11 oo ooy (el J Status: oo oo oo Tl
i Start_Run : H
[ Contral: x11x oo oo x100 Siat R i
i o X1 xocc 0ol 010 Control: x1 'I‘a:‘;uinxm 100 i
i o w1 1x oo ool x070 i
i i i
: OPERATION M STOPPING ] '
i Staturs: 01 1x a0 o Chacd) . Staturs: soo ool x00 w0 :
i Stop - 1
X Controk alMx wom o w1 77— 7~ S S S ST T 1
! or w11 w000 ooc oo 1 ANY_STATE |
: : Status: (17 a0 00 o0 I
Figure 6. LS Drive Profile state machine
12.3.1 Control word
Bit Name ‘ Value ‘ Description
0] a2l ole
0 47 0 10 HA Sl3
1 =4 Y2 39
0 3 Hzd ol
L | s o ol 3 918
ceo Zdlsk 22
1 oS L oo
Ho| Tl ole
1 et 28 Y
~ 0 7\-||0-| Hed ol
3 Z A R T—
TEEr e
H ol Tl ole
1 LA H|&EX|(Coast Stop)
5~12 - - -
o|A 22 2|2 st 3%
1 |¥Eed Ay A s
14 | RAMP &2 2| 0 A RAMP A4 2|3 A5t SA
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Description

Value
A RAMP AA X

Name

Bit

e

75
7l

15

12.3.2 Status word

Description

Value

INEI[E]

Bit

oo
~ < <r| o8 op ol
X0 ~ ~0 3 U ou
ol | 30 J0 a7 o | o olo b | 0 | 70

0|00 S || S o | = (5| w = | 00| B0 | olo | B0

o P L B R e i R e i P A e -t
M| &R R R 1F | 0E == O| O|d3| 1l <l A

7| U O | ok ol ok 00| 20\ S| 80| S| 80\ W Ut |1 S ) ULy | g (g | of || O8O OB

<01 51 o o o g0 | 55T o <o) X ) AT 51 5\ OB g} 1201 1) B9 i) B g

N | X | D0 (10| 30| 10| 7ol | ol | | B (M| HH || H| O O|X|[X|T|M|D0|m0(S |20 S |10

RO | RO |0 | ®O| B | Br|”UI&U |~ |0 |~o|or(orior| Q| Q|Ro(RO|N | M| T |K|K|RO|T|3BM

Ol d|O0O| A0 |0 A0 A0 A0 A0 A0 A0 | dA[|O| A O | dA|O| d

i g0 | mo

% % E~ =5 = MO._._ ~ X

& & 2 an £ Ul ns - -

= OH OH T Nt Nt LH A.ka % o v < <J
70 o o o 4r 4r = ~ M ~ Ok Okl
A I - N A R0 o | w |
10 10 U 4r PDV N x il00 o0

%0 ar © 70 70

o O ar

o — N ) < To) © ~ ) o S a N
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Communication Profile

Bit | Name Value Description
13 oz 212 Zb| 0 WA 28 AP Hot HA| el
e 1 Az M 2Y Hd Hof #g
14 | RAMP &2 2 0 A RAMP &4 2|F A5t sHA| Ef
= 1 o7 RAMP &4 2|y ATH 20| g
0 HE Ao =
15 | Keypad A0 AER — =
1 Keypad Local A0 &

12.3.3 Setpoint value

O

2t 2|HRO4E LIEIYD, decimal 222 THl= HzO|1, Scale® 0.01 Q/L|C}.

—/ o

12.3.4 Actual speed value

A AHEO| 2 FOf+S LIEILD, decimal 222 ©9|l= Hz0|4l, Scale2 0.01

OI|__| |_‘_|..

=
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13 Communication Protocol

13.1 Cyclical message types

Profibus DP £4I 253} OAE{7} Data ExchangeS 2IH5t7| 2 fIsiMe= 2+
Word T2|2| H0|HE F1 YSA| ZYw[0{0F &LICL Telegram 24
DFAE{Of 2|3l 1/0 ConfigurationA] HEE|H, 4 2F AA0Me HZ
elsLth

13.1.1 PPO Type

Parameter data 22| A47|/A7|E SA|0| X|¥5t= & 4 U=telegram typeRLICE.
Zt type numberdf| T2t 19 2| A= Word TH2|(2Bytes)Z telegramO| 2| ElL|C}.
PPO Type telegramS A2 A| PROFIdrive ProfileS AFZ235t7| &0 PzZD1, PZD20||
CHsh F2 ol At & & QI&LICH Process data®| Q9| MY Tts @Y

PZD2~ PZD10Q!L|C}.

REC Parameter data area Process data
Type
PKW PZD1 PZID2 PZD3 PZD4 PZD5 PZD6 PZD7 PZD8 PZDg PZD10
out STW1 REF Para Para Para Para Para Para Para Para
area (fixed) (fixed) Control-1 | Contral-2 | Contral-3 | Control-4 | Control-5 | Control-6 | Control-7 | Control-8
Identifier Index Value
IN area Zswi ACT Para Para Para Para Para Para Para Para
(fixed) (fixed) Stauts-1 Stauts-2 Stauts-3 Stauts-4 Stauts-5 Stauts-6 Stauts-7 Stauts-8
[HIB)I‘TDI 0 1 2 3 4 5 6 7 8 9 10 11 12 | 13 14 15 16 | 17 [ 18 | 19 | 20 | 21 22 | 23 | 24 | 25 | 26 | 27

PPO1

PPO2

PPO3

PPO4

PPOS

PPOG&

Figure 7. Structure Comparison of PPO Types
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OUT area : Master0|A] SlaveZ ELH= Data(control data)

IN area : SlaveOj|Aq] Master2 EL{= Data (actual data)

Parameter data area
ID : Parameter identification(type and number)

IND : sublndex of parameter
Value : Request/Response Parameter value

PKW : Parameter ID/value

Process data
STW1 : Control word

ZSW1 : Status word
REF : Reference Value
ACT : Actual Value

PZD : User-specific area Process data

13.1.2 Standard Telegram1

Standard Telegram 12 Drive2 d&E[= 2word?! Control word®} setpoint value 2f
PLCZ Btetr|= 2word®! Status word2t Actual speed2 4 &L|C}

Byte 0-1 Byte 2-3

(PzD1) (PZD2)
PLC to Drive Control word(STW1) Setpoint value (REF)
Drive to PLC Status word(ZSW1) Actual speed value(ACT)
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13.1.3 Vender Specific Telegram

HEO| FAHSIE telegram= AFESHA| %11, Para Control Num®t Para Status NumOj|
et & WordsE AtEER| AsH&IL|Ct Para Control-1~16, Para Status-1~160i|
Z| 4=l parameter address 20l T2t PzD1~167t AAE/L|Ct.

Byte 0-1 Byte 2-3| Byte 4-5 Byte 6-7 Byte 8-9 Bytel0-11 | Byte1l2-13 Bytel4-15

(PZD1) (PzD2) (PZD3) (PZD4) (PZD5) (PZD6) | (PZD7) | (PZDS)

PLC to Para Para Para Para Para Para Para Para
) Control- | Control- | Control- | Control- | Control-
Drive Control-6 | Control-7 | Control-8
1 2 3 4 5
Drive Para Para Para Para Para Para Para Para
to PLC | Status-1 | Status-2 | Status-3 | Status-4 | Status-5 | Status-6 Status-7 Status-8

Byte Byte Byte Byte Byte Byte 26- Byte 28-

16-17 1819  20-21 22-23  24-25 27 29 B{;‘;stl
(PZD9) (PzZD10) (PzZD11) (PzZD12) (PzZD13) (PzZD14) PzZD15
Para Para Para Para Para Para
PLC to Para Para
Drive Control- | Control- | Control- | Control- | Control- | Control- Control-15 | Control-16
9 10 11 12 13 14
Drive Para Para Para Para Para Para Para Para
Status- | Status- | Status- | Status- | Status- | Status-
to PLC 9 10 11 12 13 14 Status-15 | Status-16

13.2 Parameter Access

13.2.1 Cyclic Parameter data transfer (DP-VO0)

s &Alol m2tolg H22 PPO type 1,2,5 telegramS AF2EH Z0)|2H AEELICH
PKW(Parameter data area) S20|A= Parameter accessE /ot ©=2| Headers
ZOILICE PKW telegram |42 QIHE|Q| O/ +E ZLIHE L= HESI= O
ARBY 4= AEUICH PKW WROIM= PKE, IND, PWELZ FEE0] AFZED, 2=
Of2het Z0| 8BytesZ &=H{US LT
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Identifier Index WValue SWTI REF
| ACT

[Bnes | eyes  [Byes [ Bnes | Byt

Byred | Byel | Bye2

bit1s | bitts | pir13 | bz

Reguest label
Response label

Request label2 £2i|0|E0]| H|0|E{E X&E ©ff OLAE{TL AFR S|, Response label2
£8|0[E7} positive £= negativeSES &0 & O ALEELUCL ZtM[st LI

Ofej| 2t=x.

Response label
(Acknowledgement from
slave to master)

Request labels (from master to slave)

Request ) Response identifier
. o Function — -
identifier Positive Negative
0 No task 0 -
1 Request parameter value 1.2 7
2 Change parameter value (word) 1 7,8
3 Change parameter value (double) 5 78
*not supported ’
4 Request description element 3 7
*not supported
Change description element
5 *not supported 3 /.8
6 Request parameter value (array) 4, 7,8
7 Change parameter value (array word) 4 7,8
8 Change parameter value (array double word) 5 78
*not supported ’
9 Request number of array elements 6 7
*not supported

Response label (Acknowledgement from slave to master)

Response
identifier

Function

0

No response

1

Transfer parameter value (word)
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Response label (Acknowledgement from slave to master)

5 Transfer parameter value (double word)

*not supported

Transfer description element

*not supported

4 Transfer parameter value (array word)
Transfer parameter value (array double word)

S *not supported
6 Transfer number of array elements
*not supported
Task cannot be executed, followed by error number
No parameter change rights for PKW interface
9 Parameter data signal (word)
*not supported
10 Parameter data signal (double word)

*not supported

Response identifierg{0] 78 39 S +Y & fl= HEIS 20stH SH
5t
=]

I{Z19| Value(Parameter value)Ol Error codeES Etat

EECS
h0oO lllegal parameter number
h0o1 Parameter value cannot be modified
h02 Low or high limit exceeded
ho3 Invalid subindex
ho4 No array
h05 Incorrect data type
h06 Setting not permitted (can only be reset)
h0o7 Description element cannot be changed
h09 No description data available
hoB No operation priority
hOF No text array available
h11 Request cannot be executed because of operating mode
h14 Value impermissible
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Error code meaning

h15 Response too long

h16 Parameter address impermissible
h17 lllegal format

h18 Number of values inconsistent

PROFIdrive T}2t0|E{Q} Drive I}2t0|E{Z2 PPO Typell I2t0JE{ Al S20

dYste LS e ZsLtt

REF
ACT

Index Value

Byte2 Byte3 Byed | ByteS | By ByeT

(o1t [ 60 [ e | 6@ | w7 | bes | bis | oas o3 | oz [t | oo | brrs [ eiera [ s [ bienz [ bint [ wivro [ bing | bid
Mot Paramater mumber Subindex
used (Group)
(=0)

+ Group &

= AZAe| Oietole H2(PNU)OH| sHEELICt
*  Subindex €2 It2t0|E| AHA9 IND =20 o FiLiCt.

PROFIdrive Parameters

Parameter number(decimal) Group Subindex
918 0 0h396 0h0Oo
922 0 0h39A 0h0oOo

964[0] 0 0h0oOo
Oh3C4
964[1] 1 0ho1

4| PROFIdrive It2t0|E{ S22 chapter 7 PROFIdrive ParametersS 22 A2,

Drive Parameters

Parameter number(heximal) Group Subindex
OhO0OA 0h000 0hOA
0h000B 0h000 0hOB
0h0316 0h003 0h16
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Drive Parameters

0h1101

0h011 0h01

A E20|E2 Ti2t0|8 S52 S2f0[2 ARZ 4B AQ| Ti2f0E MHdE ZotHAl=2.

-

Parameter value= 2f A|EE Of2t0|g{ Q] 7[/»A7| &d0f wet 43

o+ ey
Parameter number| Zf2 1ALt HA & £ Q&L|CH 32bit H|O|E{= A|HSHA| 12, 16bit
CIO|E2t2 R|5H7| W20 Byte6,72| H|O|E{2t0| R=EtLICE

=]

Identifier Index Value SWT1 REF
ZSW1 ACT

Byted | Bytel Byte2 | Byte3 | Byted

[ Bytes  [Bytes | Byter

N

bets | bitt | bit13 | bit12 | bit11 | bit10 | bit9 | bits [ bit7 | bits | bits | bied | bit3 [ bie2 | bitt | bito
Requested Parameter value
Responded Parameter value

- — o

2+71: TOf20|E o] Y& MT|E ER|5H| 9|6

o

HE 4EF U
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13.2.2 Acyclic Parameter data transfer (DP-V1)

M 9| telegram typedi| Z&E|2| 941 Master class 2256 43510 O2t0|E{2
HR7|dez QA/ISH E2l0|E T}20|E{of| CHSE 22(/917]

5]
MBIAS AESHE W2 Cisdh Z28LICh

T Z

DP-V1 DP-V1 Slave
PROFIdrive Write function Request Parameter request
> P

Parameter N w
request !
Write function Response J
4 -
1%
s without data
1
\ -
o Read function Request
P
without data N
]
Read function Response (-) 7
/JF% r—
/ without data
|
\\\ Read function Request
= IR
without data 5
] ’
PROFIdrive Read function Response (+) A
< < <+
Parameter with data Parameter response

response

Figure 8. PROFIdrive Acyclic Parameter Access Mechanism

Write request’t 7298t 23Y 3% 4 Z&2 0| QL Tt O|= OfAEY
Read requestE 2 4+ JUgLICL &4 250] 0{ds| WE Oi2t0jg 2F
Z0|¥H 22 ILE "0xB5"(State conflict)2t A &

44|




Communication Protocol

PROFIBUS DP-V1 Z3Q2

Ct2nt 20| B2 PROFIBUS Z2{Q LjEof O ElL|Ct.

PROFIBUS frame

PROFIBUS
header

DU(Data Unit)

PROFIBUS
Trailer

(SD SSAP)

DP-V1
header

Parameter
Request header
(write request or

read request)

Parameter
address

Parameter
value

(FCS, ED)

Parameter
Response
header

Parameter value

DP-V1 header
DP-V1 header= 4BytesZ Td&[0, Z2fQ

DU Byte Field(s)

Description

| 1Byte LiE2 otzfet Z& LTt

Allowed values

0h48 = Idle requests, response
Function | PROFIBUS DP Function 0h57 = Initiate requests, response
0 ber | A 0h58 = Abort requests
Number | == Oh5E = read requests, response
0h5F = write requests, response
PROFIBUS DP C|H}O|A
1 NuSrLOl:Eer Az 1901 0h01 = parameter access
DP-V1 EX 4o
EX &4 1A _
header| Index | '° ° 47(decimal) = Parameter Access
PROFIBUS DP QI&A
Or2f0|e 2 Z2e
3 Data |HIOIE| Byte &= YLICE.  |(OFAEOM 2A5h= OIA|R]0
Length 10| &£ DP-V1 3IHE | &EHo| cat Hatyl)
2|5t ByteRLICE.
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Error responses of DP-V1 function

DU Byte Field ‘ Description Allowed values
OhDE = slave response error in read
0 Function |PROFIBUS DP request.
Number |Function ZE OhDF = slave response error in write
request.
c Error C|ZY 20
rror -
CHaF A =3 128
1| Decode H&_OE e
DP-V1 HAIRLC.
header Al 4bits= Error
Error |class & LtEILL, _
2 _ Ot2H Errror code 1 table 2=
Code 1 |3t2| 4bits= Error
codeS LIEfHL|CE,
Error L .
Application-specific |0
3 Code 2 PP P
Errror code 1:
Error class ‘ Meaning Error code
0...9 (Reserved)

0 = Read error

1 = Write error

2 = Module failure

10 (OhOA) Application 3...7 = Reserved

8 = Version conflict

9 = Feature not supported
10...15 = User-specific

0 = Invalid index

1 = Write length error
2 = Invalid slot

3 = Type conflict

4 = Invalid area

11 (OhOB) Access 5 = State conflict

6 = Access denied

7 = Invalid range

8 = Invalid parameter

9 = Invalid type
10...15 = User-specific
12 (0hOC) Resource 0 = Read constraint conflict
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Error class Meaning Error code
1 = Write constraint conflict
2 = Resource busy
3 = Resource unavailable
4...7 = Reserved
8...15 = User-specific
13...15 User-specific -

Parameter Requests

PROFIBUS DP-V1S S35t 2t mj2t0|g

oz{o
-'—‘-élt

3 712 242 TAHEUC

Request header

Parameter address

Parameter value

(only in Change requests)

Parameter Request

DU ‘ Byte ‘ Field(s) Description Allowed values
OfAED} st D7 AlE
R .
o | 4 ‘:q”eSt IDYLICE. 2t A2 20|  |1-255
CICTEN®E | mat wzsto) 2ysct
Request Parameter
2l 8£9| Request (0h01)
2ot 27
Twz(l%zsrt L Request ID FAEYULICE Change Parameter
(0h02)
5 Drive Object 5tA] OXOL. 0-1
ID
No. of o
3 -9 lexy ot metoje 4 n 1-8
Parameters
4+n-1 | Attribute |2 T m2t0lEQl 7t &4 Value (0h10)
Y & HigE 24 Iefolg
No. of E= ZAEL oyt
S+l | r(:;ont Array?} Ot Tm2lo0je{E 0-8
Parameter ements A3 E2 02z
address 1) HEBLC
6+n-1, | Parameter |, 5 r
2 5 Of2jo|E] R4 -
7+n-1 Index de ¥ Mef0E =
+ - -
8L | Subindex |T0lE Zaol siel Wl |-
9+n-1
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Parameter Request

10 Format |Cl|OJ&f EI Unsigned16(0h06)
Change Parameter (Oh02)=
Paramer | an | MUTPT O I mpatojey U w3 2 B 244 |08
value 2) AHES | ArrayAlol mato|E{or HaE,
12,13 | Values |2%3t= 2t -

1) Request D 01h(Zf2i0|e| RLZH)E Ct42 LY
2) Request ID7t 02h(It2tolg HA)Q!I EF
BH2 &/ L|C}

—"y

Values, Values field7t

Parameter Responses
PROFIBUS DP-V10f CHst 2t m}2t0lE

ocCcte
[}y — gy

B2 nll 7IE2E E0{M Er=ELC

0|2 Tt Oj7HE440]| CHSH Format, Number of

T 7} 242 THEUC

Response header

Parameter value
(only in requests parameter)

Parameter Response

DU Byte ‘ Field(s) Description Allowed values
Response
0 Reference |2A< 17 AY D Btet |1-255
(mirrored)
=20 20j| M
BtatEIResponse Request Param OK(0h01)
Response | 1 Response |RYYLICL 2FE Request Param NAK(0Oh81)
o D |MHI27} A1fsts ZS | Change Param OK(0h02)
"SOIE|Z] OLS"(NAK) Change Param NAK(0Oh82)
SEO| EAIFYCL
5 Drlvelgbject SHA| 0xO01 01
3 No.of |2 92 3 Oi2t0|E 1.8
Parameters | 711%=n i
4+n-1 | Format |CG|O|E| EtY Unsigned16(0h06)
5t Ol2f0(E] of I 23 i
Parameter | 54n.q | Number of &tofﬁc')fr_! -I7|‘C;HJE 4 | Depending on requested
value 3) —— Values = oo wm /T Parameter numbers
+n- _
| vales (2% we 2ol 8Y |-

3) Response ID7} 01h(23 Ot2t0[E OK)Ql Z<0TH CHE Of7iH~0i| i3 Format, Number
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of Values, Values field?| Bt2EILICt AT n7iE g5 LICt.

14 PROFIdrive Parameters

14.1 X| ¥l Parameter

Parameters

PNU | R/W Data Type |&d

FBus ID(COM-07)0i| AEHZEl Node addressZ
HAISL[C

OFAE{Q| 1/O configurationOf| Al MEHEI Cyclic
Telegram= HA| &L|C}

1: Standard Telegram 1

100 : Vender Specific Telegram

101 : PPO Type 1 (PKW 4/4 + PZD 2/2)

102 : PPO Type 2 (PKW 4/4 + PZD 6/6)

922 R Unsigned16 |103: PPO Type 3 (PZD 2/2)

104 : PPO Type 4 (PZD 6/6)

105 : PPO Type 5 (PKW 4/4 + PZD 10/10)

106 : PPO Type 6 (PZD 10/10)

* Vender Specific Telegram= QIHE{2| Para Status
Num(COM-30), Para Ctrl Num(COM-50)0] }2f
HEE Process datas2 AtEst= AE 2[0|gL
2 At=25te E4 Profiles LIEFLICY

1 : PROFIdrive Profile

0x8000 : I/O Profile

930 R Unsigned16 |0x8002 : LS Drive Profile

* Vender Specific Telegram=2 A2 & A[, 0x80000]
HZEIL|Ct T2tA| Control word(STW1), Status
word(ZSW1)E Arg/ael & &+~ giEUCh

Fault message counter {22, Fault7} 244 & o
OfCH 14 S7tote TR2f0[E{L(Ct. O mi2tojg] Zfo

918 R Unsigned16

944 R Unsigned16 =7t {150 w2t PLC 52| Profibus DP Controller=
QIEQ| A7 Fault Y RFE Tt o & UAFLICH
Fault number
947 | R Array[8II8] 1, p\Ur944] Fault Message Counter2t PNU[947] Fault
Unsigned16

Number 8% 2IZ
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Parameters

Warning word
953 R Unsigned16 |* QIHE{ S4I T4 0h03340]| U= “Warning HE”
O2f0|E 2t2 HA|FL(C.
Detected baud rate:
0 = 9.6 khit/s
1 =19.2 kbit/s
2 = 93.75 kbit/s
3 = 187.5 kbit/s
4 =500 kbit/s
6 = 1.5 Mbit/s
7 = 3 Mbit/s
8 = 6 Mbit/s
9 = 12 Mbit/s
11 = 45.45 kbit/s
255 = Invalid baud rate
SAl 250 YEE HA|st= 5712 Word(16bit) Hi
AYLICE
0: Manufacturer (Profibus.org)0ilAl &2| LS
ELECTRICS| A|ZAt IDZ 849(0h0351) %=
HAIELC}
1: Device Type : Profibous DP E41 252 1 42
HAUC
2: Version : S/\W HHS LIEFHL|CE.
Ol) {7 1.20|H, 0h01022 HA|ELICY,
3: Firmware Date(yyyy): SIW7} BFS0{2 HEE
HAIELC}
0il) 202140|™, OhO7E5Z EA|ELICE.
4: Firmware Data(dd/mm) : S/IW7| BHE0{Z2 YRS
LHEFH LT
o) 122 252 O|®, 0h0C19= HA|ELILCY
5: Number of Axes
6: Identification (OhOABC)
Profile IDE HEA[St= HH2t0[E{ QLT
(0h0328 — Profile 3 v4.0)
32 Profibus DPE S5l 22 E+= Control
word(STW1) 2t2 HA| & Ct.
&2 Profibus DPE Sdll dEot= Status
word(ZSW1)gtS HA| gLCh
00|M 12 Zf0| B1ZA =[S wl, Profibus DP £4!
2E0| 2|Ml (0], 944, 947, 9532| Zf0| 022 z=7|3}

963 R Unsigned16

Array[7]

964 R Unsigned16

965 R Unsigned16

967 R Unsigned16

968 R Unsigned16

972 R/W Unsigned16
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Parameters
ELCt

14.2 PNU[944] Fault Message Counter 2t PNU[947]

Fault Number A

QIHE{O|M Fault7t 244st CHOICH PNU[944] Fault Message Counter 72 14
ZS7t5t1, sHY Fault= PNU[947] Fault Number $H40f %2 €lL|Ct,

PNU[947] Fault Number= 87H2| Fault Situationg &g 4 U1, Zt Fault
Situation® £ 87H2| Fault Messagegs A& & USLICE ZF Fault Message=
16bit 1 WordO|2 2, PNU[947] Fault Number= £ 64 Word2 7&%|0 &LICH
712 g2 off it ZELch
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7 .
STWL bit7
a Fault Ack A|
9 Copy
Fault Situation 10 Acknowledged c
#: .
15
: STW1 bit7
a6 Fault Ack A
57 {:Dp}l'
Fault Situation a8 Acknowledged _
#8 faults -
63

Fault Situation #12 32 2M3SH Fault Messages2 A&t USLICH 2 Fault
Message= 2/l A0 T2t 2 BRf(index: 0)FE a2 AHAw(L, 871 Ol
st 2% sHMf(index: 7) 022|0| Overwrite &L|C}. PLC2| Control
word(STW1)2| bit 72 12 HASI0 Fault AcksS ZLMA|Z|® Fault Situation #12]
2t Fault Situation #22 O|sELIC}E 0|2t &2 =242 Fault Situation #77H4|
Bt= gL

X ZE|l= Fault Message= QIHE E2| HE(@EHx| EIY E AE-1/2, g EIQY EZ
HE, H/W Diagnosis Trip g2)2} LCHLZ CHSEH Of2fet 20| Holg L.

Ed 0| Fault Message

Overload Trip

Underload Trip

Inverter Overload Trip

AW |IN |

E-Thermal Trip
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E3 0|8 Fault Message

Ground Fault Trip 5

=9 2 EE 6

g 24 EE 7

Overspeed 8

Overspeed Deviation 9

NTC Trip 10

Overcurrent Trip 11

Overvoltage Trip 12

External Trip 13

Arm Short 14

Overheat Trip 15

Fuse Open Trip 16

MC Fail Trip 17

Encoder Error Trip 18

PTC(Thermal MIA{) Trip 19

FAN Trip 20

Reserved 21

Parameter Write A| Of|2§ 22

Pre PID Fail 23

712 10 BEE Y= Y 24

External Brake E& 25

No Motor E& 26

Slotl1 &4 7tE 8= =Y 27

Slor2 g4 7IE 8= =% 28

Slot3 &4 7tE & =Y 29

Safety Option Sof TR Yo -?l@ 30
QIHE &3 AiTh (90kw 0|4 A Z 8 sHEHE.)

Reserved 31

Reserved 32

BX 33

LV 34

Lost Command 35
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Ed oF Fault Message

7|I{E Lost Command 36
Reserved 37
Reserved 38
Reserved 39
Reserved 40
Reserved 41
Reserved 42
Reserved 43
Reserved 44
Reserved 45
Reserved 46
Reserved 47
Reserved 48
ADC 0i|2{ 49

EEPROM 0|2 50
Watchdog-1 0|2 51
Watchdog-2 0f|2 52

Gate Drive Power Loss 53
Reserved 54
Reserved 55
Reserved 56
Reserved 57
Reserved 58
Reserved 59
Reserved 60
Reserved 61
Reserved 62
Reserved 63

Can not connect 64
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15 1&M records

&M 7|52 M2 MHB|A9| SILIZ 2E9| Al2d & RAESAl 7|2 YES =l

o o AFEELC

Content Size Description
Function_Num 1 Byte 5Fh
Slot_Number 1 Byte 0...255(deciaml)
DP-V1 header
Index 1 Byte OhFF
Length 1 Byte 0h04
Extended_Function_ Num | 1 Byte 0h08
Call Header reserved 1 Byte 0h00
Fl_Index 2 Byte 65000(deciaml) = I&MO

Rread/write access to I&M records

Content ‘ Size ‘ Description
Header 10 Byte -
MANUFACTURER_ID 2 Byte PROFINET Vendor ID 0h0351
ORDER_ID 20 Byte Depending on COW,:T,:EE?ﬂm module order
SERIAL_NUMBER 16 Byte Serial number of Communication module
HARDWARE_REVISION 2 Byte Hardware version of

Format: V255.255.255 E.g.,

SOFTWARE_REVISION 4 Byte V1.0.0 = software version 1.00

REVISION_COUNTER 2 Byte Revision number
PROFILE_ID 2 Byte PROFIdrive (0x3A00)
PROFILE;?,EECIHC— 2 Byte No profile specific type (0x0000)
IM_VERSION 2 Byte Version is 1.1 (0x0101)
IM_SUPPORTED 2 Byte I&MO is supported (0x0001)

Response structure for 1I&MO0 (Read-only)
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