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1. Abstract

This application note describes how to set up communication between AC15/20 driver and Siemens
S7-1200 Controllers through the Modbus TCP Onboard communication.

2. Introduction

The parker AC15/20 drive can be easily integrated into a Siemens Tia portal architecture via the
Modbus TCP communication. The communication requires the configuration of network parameters,
data exchange for the AC15/20 and the setting of Modbus Request using the available function
block in Tia portal Library.

3. Tools
Name Firmware Version
Hardware AC20 Drive 1.2.1
Siemens PLC S7-CPU 1212C DC/DC/DC V4.2
Parker DSE Lite 3.13
Ee Siemens Tia Portal 17

AC20 Modbus TCP (SERVER)
PC with Programming tools T ==

Basically, the AC15 / AC20 Drive is designed to act as a SERVER, in which case the siemens PLC
must act as a CLIENT over Modbus TCP. The server is always waiting for client request.
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4. Set up the AC15/20 Communication parameters

The configuration of the AC15/20 drive communication can be performed with AC15/20 keypad or

Parker DSE Lite application or the AC15/20 Webserver.

Parameters listed in the tables below must be set to establish communication with master.

> Ethernet Parameters

Keypad Menu Path DSE-Lite Function Block Webserver
’“I% i:gvgzggz Eg g 0 Home » Engineer » Communications » Ethernet
A 050 0640: Address Method
AUTOMATIC) s s = TEMPL et Subnet Mas
— E E § 0 §§: g@ﬁzi?s&( - 0643: Set Gateway Addr
et R SOl
NO° Name Default Value Description
0640 ADDRESS METHOD (Method for AUTOMATIC Address assigned by DHCP server
assigning the IP address)
LINK LOCAL Address assigned link-local by the inverter
FIXED IP address must be set manually via
parameters “0641”, “0642”, “0643”
0641 SET IP ADDRESS 0.0.0.0 IP address of the inverter
0642 SET SUBNET MASK 0.0.0.0 Subnet Mask of the inverter
0643 SET GATEWAY ADDR 0.0.0.0 Gateway address of the inverter

Keypad Menu Path

Engineer

Communications

» Modbus TCP Parameters
DSE-Lite Function Block

NO° Name Default Value

0656 MAX CONNECTIONS 0

0657 HIGH WORD FIRST FALSE

0658 PROCESS TIMEOUT 3

0659 PROCESS ACTV REG 0

0660 MODBUS TIMEOUT 66

0661 MODBUS PASSWORD

0662 MODBUS MAPPING  TAG ID of the
parameter

‘Webserver

Home » Engineer » Communications » Modbus

O

0657: High Word First [

0656: Max Connections

0658: Process Timeout 3.0s

0659: Process Actv Reg I:l
0660: Modbus Timeout
0661: Modbus Password

0662: Mbus Mapping +

Description

Max number of Modbus TCP connection allowed
Modbus TCP “WORD” order of 32-bit network data
Process Active Timeout in seconds

Register to read/write to maintain process active
Modbus connection timeout

Manage the register data access

Defined the process data exchange between the Modbus
PLC and the AC15/20. Data are defined into the
parameter range [0663 ... 0678]
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4.1 Configthe drive using Parker DSE Lite Application

Display your configuration page in DSE Lite, click the plus sign [+] at the left of function block
“Ethernet” and “Fieldbus Config” to set the appropriate communication parameters or double click the
function Blocks to open parameters tab in the configuration interface. (The sample config code

“‘AC20_STDModbusTCPApp.AC20 can be downloaded from Parker website).

» Ethernet Config

DSE Lite - [A20v_DefaultCommsMod]

File Edit View Command |nsert

+ Digital Inputs

+ Drive Info

# Encoder

+ Encoder 2

# Energy Meter
ADDRESS METHOD
SET IP ADDRESS
SET SUBNET MASK
SET GATEWAY ADDR
LAST AUTO IP

+ Fan Control

+ Feedbacks

FIXED
192.168.10.120
255.255.255.0
0.0.0.0
169.254.54.98

Format

Window Help

Rl QA E< BEEE mEB@E,

A20v_DefaultCommsMod

255

169

FIXED)
192.168.10.120)

955 755
255.255

g NET MA
UUUD_SETSUBlET SK
254 54 oz

Kibernet

MAC ADDRESS)

IP ADDRESS]

SUBNET MASK|

GATEWAY ADDRESS|

ETHERNET LINK]|

ETHERNET STATE]

ADDRESS IS TEMP|
|ADDRESS METHOD

SET IP ADDRESS

0.0.0.0

SET GATEWAY ADDR
LAST AUTO IP

00-0D-46-00-11-E6
192.168.10.120
255.255.255.0

100M FULL DUPLEX
JRESOLVED FIXED
LSE

» Fieldbus Modbus TCP Config

[ B DSE Lite v3.13 - [AC20_STDModbusTCPApp*]

File Edit View Command |Inset Format Window Help

Zisd QA E< EEEE =2 EBE,

[ B DSE Lite v3.13 - [AC20_STDModbus ICPADP*]

file Edit View Command [nset Format

Window Help

XU ZQE EEEE =EEMm,.

AC20_STDModbusTCPApp*

Modbus TCP Fieldbus

jbus Mapping

PERCENT

Modbus Comms Config

Parameters - AC20_STDModbusTC... & X
< Minimum Speed ~
Parameters - AC20_STDModbusTC... # X AC20_STDModbusTCPApp” Modbus Mapping
+ Logic Func 6 A 10] 105
9 Logic Func 7 MAPPING[1] 507
9 ; 8 MAPPING(2] 436
4 Logic Func . MAPPING(3] 458
1 Logic Func 9 Modbus TCP Fieldbus MAPPING] 0 —
4 Minimum Speed Modbus TCP Confi ARSI U (SHT 1)
rUE MAPPING(6] 0
4 Modbus Mapping MAFPING VALDH MAPPING(7] 0
=) Modbus TCP Config opg;ggélslgig?xg [EALSE x:::::g{:} g
MAX CONNECTIONS 1 5 Lsé' MAX CONNECTIONS - MAPPING[10] 0
HIGH WORD FIRST  FALSE ALSE{HGH WoRD FRST - MAPPINGI 1] 0
£]prOCESS TMEOUT =
PROCESSTIMEOUT 35 B MAPPING(12 0
PROCESS ACTV REG MAPPING3] .
PROCESSACTVREG 0 66 sl1yopBuUS TMEOUT - i i
MODBUS TIMEOUT 665 MAPPING[15] 0
4 Motor Load 5 Modbus TCP Config

=38R

uAPPINGI2)
MAPPING{3]

|—*-Comms Contro:COMMS COMMAND (SHT 3)
| Reference:COMMS SETPOINT (SHT 1)

TTTTTT T

Modbus Mapping Config

the function block “Modbus Mapping” array is used to map the process data, the array allows
parameters to be grouped together and packs the registers, the 1-byte and 2-byte parameters use

only 1 register.

the mapping is done by adding parameters TAG ID into the table or by using link connection from
parameter to the table array. If an invalid parameter (including a password parameter) is entered in the
table, then the diagnostic parameter Mapping Valid will show the mapping as being invalid. However,
all the valid entries in the table will be mapped. Invalid entries will be ignored, and no register

allocated.
[ ]

numbers of individual elements within the array should be used.

A string parameter must be modified from the first register in the string.

An array parameter number will be considered as invalid mapping, rather the parameter
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4.2 Config the drive using AC15/20 Webserver

Access the AC15/20 webserver by typing the IP-Address of the drive into a web browser. Switch the
driver state from “Operational” to “Configuration” by clicking on stop button, then set the parameters.

» Ethernet Config

Summary | Parameters | Passwords

ENGINEER v Home » Engineer » Communications » Ethernet

E] E 0640: Address Method [FIxep v

0641: Set IP Address |192.168.10.120 |

0642: Set Subnet Mask |255.255.255.0 |
State: 0643: Set Gateway Addr | 192.168.10.120 |
Drive: OK 0645: Address Is Temp

» Fieldbus Modbus TCP Config

Set the Modbus communication and use the “Mbus Mapping” Table to set the process data mapping.
Add the parameters TAG ID into the table.

m Parameters AC20G

Summary | Parameters | Passwords

ENGINEER w Home » Engineer » Communications » Modbus

B B 0856: Max Connections |1 | -
0657: High Word First 0

0658: Process Timeout |3.0 = |
State: 0659: Process Actv Reg lo |
Drive: OK 0860: Modbus Timeout [e6s |

0661: Modbus Password
0662: Mbus Mapping -

000: |0105 Speed Percent |
001: |0507 Status Word |
002: |0436 Comms Command |
003: |0458 Comms Setpoint |
004: |oooo | -
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5. Communication Set between PLC and AC15/20 Drive

5.1 Modbus request configuration on Tia Portal.

The “MB_CLIENT” function block is used to turn S7 PLC to Modbus client device, the
“‘MB_CLIENT” is used to build the Modbus Request. The function block can be found in the Tia Portal
communication library.

Open a program block or a function, then drag and drop the “MB_CLIENT” instruction under the
communication category to the block interface.

DC/DOD Proqg blo O

Options HE

O -— [ &3 =1 i » 5
i e B, EAERE8 89 2w =] g = 2
=

. > |Favorites E

o : )

AF A —0— {7 = > | Basic instructions 3

> | Extended instruct...

* Block title: “Main Program Sweep (Cycle)” ~ -
o —|? | Technology A

v | Communication &

¥ 23 Network 1: rm— =
- =

» [ ] 57 communication [|*©
» | Open usercommu...

DB 3 » []OPCUA =

*MB_CLIENT_DB_ =1 » [ VEE Server &

! ~ [] others E‘

MB_CLIENT - 4 MODEBUS TCP

EN ENO < —— g | CLIENT m

— REQ DOMNE ==172 3 MB_SERVER |~

= DISCONNECT BUSY = alee » [ 7] MODBUS TCPR... 5

MB_MODE ERROR[—t7alce » [] Communication pr...| =-

MB_DATA_ADDR STATUS 580000 » [7] Teleservice 1
MB_DATA_LEN —

MB_DATA_PTR >

CONNECT - ;

z

v

Parameters of “MB_CLIENT” description
e REQ: When set to TRUE, the block continuously send request to the AC Drive.
e DISCONNECT: Allows the program to control connection with the AC Drive
e MB_MODE: Type of request is defined according to data address (MB_DATA_ADDR) and
data length (MB_DATA_LEN); See the table below for AC drive function code and mapping.

Note: Supported function code and register address

Function Code Register Address MB DATA ADDR MB_MODE
Read Holding Registers (#3) 00001 - 00256 40001 - 40256 0
Read Input Registers (#4) 00001 - 00256 30001 - 30256 0
Write Single Registers (#6) 00001 - 00256 40001 - 40256 1
Write Multiple Registers (#16) 00001 - 00256 40001 - 40256 2

Read/Write multiple registers function code is not supported by AC15/20 Device.

e IMB_DATA_PTR: register buffers data going to or coming from AC Drive

o CONNECT: connection parameters
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Name Data type Start value Comment
¥ Static
= ¥ CONNECT TCON_IP_v4
- Interfaceld HW_ANY 64 W-identifier of IE-interface submodule
L D CONN_OUC 1681 connection reference / identifier
- ConnectionType Byte 16208 type of connection: 11=TCP/IP, 19=UDP (17=TCP/IF)
L] ActiveEstablished  Bool True activelpassive connection establishment
® ¥ RemoteAddress IP_V4 remote IP address (IPv4) of AC Drive
= ¥ ADDR Array{1.4] of Byte IPv4 address
ADDR[1] Byte 192 IPv4 address
- ADDR[2] Byte 168 IPv4 address
L] ADDRI[3] Byte 10 IPv4 address
N ADDR[4] Byte 120 IPv4 address
RemotePort Ulnt 502 remote UDPITCP port number
LocalPort Ulnt 0 local UDPITCP pert number

5.2 Sample program.

Download the sample code from website: Open with Tia Portal, make sure the PC, PLC and AC15/20
drive are physically connected.
Compile and download project into the PLC then go online with PLC.

From project tree open Global see the code

74, Siemens - C:\Users\EV15\Desktop\AC20MAC15\AC15_MDB_1200\AC15_MDB_1200

Project Edit View Insert Online Options ools Window Help

GF i El seveprojecr S X 2 T X D ¥: GIME E R F coonline ¥ Gooffine fz A B > H [|]

Devices
2! W FE L, EREDGr@ratEHp B aMsd =5
'—1 AEI 5_MDB_1200 No condition defined.
I Add new device
Hﬁb Devices & networks IF... CS)FE :::ov;'gﬁ (*..*) REGION
~ 1§ PLC_1 [CPU 1212C DCU/DC/DC v
— [. . . 4e "AlwaysTRUE” MB_CLIENT
Y Device configuration [ B = -
| Online & diagnostics = b
hd Iﬂ Program blocks 9 TRUE EALSE
I Add new block - ?‘l‘g 5 u *MDB_RDVIR_
oC T — - E
4 Main [081] v - Q BN __.gﬂot,jE'M'-@”ﬁg'
& Global [FC15] 9! TRUE
@ AC15_DataBlock [DB50] [*) 5 '_L:‘JEE‘LSD\‘;R, FALSE
ta" MB_Config. .
MDEB_RDWR_Data [DB2] ] a MDB_RDWR_
L DISCONNECT — | psCONNECT Data® MB_Config.
» [ System blocks (] BUSYL—BUSY
» [ Technology objects 0
» External source files “MDB_RDWR_ FALSE
Data" .MB_Config. .
» [a@ PLCtags ] _-onng MDB_RDWR_
Fd g ME_MODE — p8_MODE Data"MB_Config.
» Lig PLC data types [~ ] ERROR L ERROR |
» [l Watch and force tables 40001
» '__‘ Online backups “MDB_RDWR_ 16£7000
b [ Traces Data 'ME%—C"”ﬁg' *\MDE_RDWIR_
RE ro: DATA_ADDR — \p_DATA_ADDR Data” MB_Config.
» i Device proxydata - .
i} - STATUS — STATUS
4 Program info 3
£ PLC alarm text lists hd “MDE_RDWWR_
- = = Data” ME_Config.
| Details view DATA_LEN —\e DATA LEN
“MDB_RDWR_
Name: Address, Data” ME_Config.
DATA_POINTER — \m DATA PTR
= fromnonmen

Network 1: In this network the case condition is used to manage the ope“r“ation read or write, the two
operations must not be performed in the same cycle.
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W E P L, EREE)8 82 'as =]

G @B@T Gl G’

No condition defined.

anm

I o ToDo.l Do | 1% [ReGiON
Comment
¥ Network1:
handle readiVrite cycle
| Elm "MDB_RDWR_Data".iStateMB OF
2 0:
3 "MDB_RDWR_Data".MB_Config.DISCONNECT := TRUE;
4 "MDB_RDWR_Data".iStateMB := 1;
5 1: //Read operation
6 IF "MDB_RDWR_Data".MB Config.STATUS = 1647000 THEN
7 "MDB_RDWR Data".MB_Config.MB MODE := 0;
8 "MDB_RDWR_Data”.MB_Config.DATA_LEN := 3;
9 "MDB RDWR_Data".MB_Config.DATA ADDR := 40001;
10 "MDB_RDWR_Data".MB_Config.REQUEST := TRUE;
11 "MDB_RDWR_Data".MB_Config.DISCONNECT := FALSE;
12 H
13 | END_IF;
14 0 IF "MDB RDWR_Data".MB_Config.DONE THEN
15 "MDB_RDWR_Data”.RAW_RD Data := "MDB_RDWR_Data".MB_Config.DATA_POINTER;
18 "MDB_RDWR_Data".MB_Config.DISCONNECT := TRUE;
17 "MDB RDWR Data".iStateMB := 10; -
8| END_IF;
19
20 10: //write operation
21 B IF "MDB_RDWR Data".MB Config.STATUS = 1€#7000 THEN
22 "MDB_RDWR_Data".MB Config.DATA POINTER := "MDB RDWR Data".RAW_WR Data;
23 "MDB_RDWR_Data".MB_Config.MB_MODE := 2;
24 "MDB_RDWR_Data".MB_Config.DATA LEN := 3;
25 "MDB_RDWR_Data".MB Config.DATA ADDR := 40004;
26 "MDB_RDWR_Data".MB Config.DISCONNECT := FALSE;
27 | END_IF;
28 B IF "MDB_RDWR Data".MB_Config.DONE THEN
29 "MDB RDWR Data".MB Config.REQUEST := FALSE;
30 "MDB_RDWR_Data".iStateMB := 0;
31 | END_IF;
32 ELSE // Statement section ELSE
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Network 2: implement the function block MB_Client, which is used to build the Modbus Request

¥  Network 2:
Comment
%DB3
w12 *MB_CLIENT_DB"
“AlwaysTRUE® MB_CLIENT
{ | EN ENO
FALSE FALSE
. %Mos *MDB_RDWR_
Clock_1Hz" == |REQ Data".MB_Config.
DONE == DONE
FALSE
MDB_RDWR_ FALSE
Data”.MB_Config. “MDE_RDWR
DISCONNECT -~ | piSCONNECT Data”.ME_Config.
BUSY [--1BUSY
0 =
MDB_RDWR_ FALSE
Data".MB_Config. “\DE_RDWR
MB_MODE — \g_MODE Data".MB_Config.
ERROR -4 ERROR
40001
“MDB_RDWR_ 1627004
Data".MB_Config. “MDE_RDWR
DATA_ADDR — p8_DATA_ADDR Data".MB_Config.
, STATUS — STATUS
*MDB_RDWR_
Data” .MB_Config.
DATA_LEN — p_DATA_LEN
“MDB_RDWR_
Data" MB_Config.
DATA_FOINTER ME DATA PTR
“MDB_RDWR_
Data".MB_Config.
CONNECT CONNECT -
Network 3: read / Write value from and to function block
~  Network3:
1 = "MDB_RDWR Data".RAW_RD Data[3]; "AC15_Data...
2 " := DWORD_TO_REAL (SHL (IN:=WORD_TO_DWORD{"MDB_RDWR_Data".RAW_RD_Data[2]), N:=1§) + WORD_TO_DWORD ("MDB_RDWR_Data".RAW_RD Data[l1]) p  "AC1S_Data...
; RDWR_Data”".RAW_WR_Data[l] := "ACl5_DataBlock™.OUT."0436_CommsCommand”; - "MDB_RDWR_...
"AC15_Data...
g_CommsSetpoint”); P #ValDword
)i P  "MDB_RDWR ...
Dword,N := 16)): [ -#ps_ROWR_...
DWORD_TO_WORD
SHR
#ValDword
v' DSE Lite Online Monitor
B | DSE Monitor List — | X

A

Eﬂ;lo

Parameter | value
Comms Control::COMMS COMMAND  OxOCOF
Feedbacks::SPEED PERCENT 34 .59 %
Reference..COMMS SETPOINT 35 %
Sequencing: :STATUS WORD 0x4237
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1644237
34.22383

16#0C0F
1640COF
16#420C_0000
1640000 |
164420C |
164420C |
1€#0000_420C
16#420C_0000
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