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ATV Process on MB serial with M221
(I/0 profile, using WRITE_READ_VAR)
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Introduction

This document describes a basic application: M221 controlls the ATV630 via serial Modbus,
using 10 profile and WRITE_READ_VAR (1/O scanning function — MB code 23)

A PC with SoMachine Basic (ver.1.3 SP1) and SoMove (ver.2.2) is used as a programming, debugging
and configuration tool, both for M221 and ATV630.

Intention was to deliver a kind of ‘quick start-up guide’ for the mentioned set of devices.

1. Networking scheme:

ATV630 Debugging PC:
MB@: 1 - SoMachine
- SoMove
MB Master

M221

MB serial cable

Ethernet cable

IP@: 192.168.10.3
Mask: 255.255.255.0

IP@: 192.168.10.99
Mask: 255.255.255.0
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2. Altivar Process Modbus servers

— —

Modbus Requests

-

ServerID: 1..247

Modbus

A TV Serial port
Process

Parameters
mEEmEmEmmmm—mm—————————
I MB serial comm. Ex.: 1 Ex.:
11/0 scanner: ETA@: 12741 [ ETA@: 3201
I 8IN@:12741.8 CMD@: 12761 [ CMD@: 8501
: 8 OUT @:12761..8 1
e ———————

The embedded Modbus serial port has build-in Communication I/O scanner service which is exchanging
data with the drive in an optimized way — this is the fastest possible way to exchange data via Modbus with
ATV Process.

Access to Communication /O scanner (as well as to other drive’s parameters) is via Server ID: 1..247.
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3. Data exchange scheme:

Data exchange is mastered by M221 WRITE_READ_VAR function
(/0 scanner function - MB function code 23)

ATV Process
MB @:1

Com.scann.INPUTS

1 ETA
2 RFRD
8

Com.scann.OUTPUTS

1 CMD
2 LFRD
8

4. Altivar 630 configuration

Al N
R ||

For the purpose of this example we use IO profile:

I/O Profile

M221
MB Master

%MW8
%MW9

%MW15

%MWO0
%MW1

%MW?7

Using the I/O profile simplifies PLC programming.

The 1/O profile mirrors the use of the terminal strip for control by utilizing 1 bit to control a function.

The I/O profile for the drive can also be used when controlling via a fieldbus. The drive starts up as soon as
the run command is sent.15 bits of the control word (bits 1...15) can be assigned to a specific function.

This profile can be developed for simultaneous control of the drive via:
The terminals

The Modbus control word
The CANopen control word
Ethernet Modbus TCP embedded
e The fieldbus module control word

The 1/O profile is supported by the drive itself and therefore in turn by all the communication ports
(integrated Modbus, CANopen, Ethernet, PROFIBUS DP, PROFINET, and DeviceNet fieldbus modules).
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The I/O profile, here is a simple example, which can be extended with additional features. The command
word is made of run forward (bit 0 of CMd), run reverse (bit 1 of CMd), and the function fault reset (bit 7 of

CMd).

[Forward] isassigned to bit 0

[Complete settings] (L S - k),

[Cmd and ref. param] (L ~ P - ),
[Command] (L £ L -)/[Reverse] (- « 5)
is assigned to bit 1

[Complete settings] (L S - £),
[Error/warning handling] (L Sw/7), —
[Fault Reset] (- SE -)

/ [Fault Rest Assign] (~ S F) is assigned to

bit 7
CDOx| 15|14 |13 |12 11 ]10] 9 8!6 5§|14] 3 Zn
Error Reset
Run reverse
Run forward

Reference and command are coming from Modbus serial.

Set of drive’s parameters to organize I/O profile mode:

FR1 [Reference frequencyl] = Reference Frequency via Modbus
CHCF [ Control mode] =1/0 mode

CD1 [Command channell] = Modbus communication

RRS [Reverse assignement] = Bit 1 Modbus ctrl word

RSF  [Fault reset] = Bit 7 Modbus ctrl word

ADD  [Drive Modbus Address] =1

4.1 Configuration steps:

4.1.1 Using SoMove, create default project for your drive ex.: ATV630U15M3

EETEErETr
Fle View Communication Device Tools Help

CDEEPRRAS BPEELSL)
9?7 WG W deice not connected

My Davice ‘ My Dashboard

Characteristics

[0, Altivar Process

Reference ATVG30U15M3
Hardware Type 1P211P21Z
Locate Devics | Supply Voltage 200..240VIThreePhase
Modiy Topology . Nominal Power 1.5KVU/2HP
Nominal Current 8A

Device Name
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4.1.2 Change parameters necessary for 1/0 profile:

m ik Rt

&l Drive
- Simply Start

My Menu
-Modified Parameters

Mator Parameters
Command & Reference

Parameters Layout

Diag

| In: [Al

v] Search ‘

Long Label

Current Value

% Configuration reference fre 2
=" Configuration ref. 18 Not configured
Generic Functions Select switching (1 to 18) Reference frequency channel 1 |
Generic Monitoring Reverse aredxm mb&e Yes I
Inputs & Outputs : o mode |
& Pump { ] Command di.E.I..nl'lEJ 1 -
; cmummtw Modbus communicatic
- Pump Functions
Command channel 2 assign Modbus commumca@on
- Pump Manitoring Freq Switching Assignment Reference frequency channel 1 |
=-Fieldbus Configuration reference frequency 2 Mot configured
- Port - Modbus Serial Copy Ch.1-Ch2 No copy |
- Port - Modbus TCP A8 Forced Local frequency assignment Mot configured
FLOT Time-out forc. local 105
FLO Forced local assignment Mot assigned
RRS. |Reverse assignment Bit 1 Modbus ctr word_ |
e | 2/3-wire control 2-wire contral ]
ITCT Type ﬁ 2-wire control Transition
PST 1al Yes
BMP HMI command Disabled |
My Device My Dashboard Parameters List Parameters Layout
- Drive
[ | |In: [Al v] Search
Simply Start
My Menu Code Long Label Current Value

Modrﬁed Parameters

Motor Parameters
Command & Reference

Fan

Generic Functions

Generic Monitoring

Inputs & Outputs

Pump Functions

Pump Monitoring

My Device My Dashboard [ Parameters List

-~ Simply Start

My Menu

Modified Parameters
- Complete Settings
&-Pump
- Fieldbus

'ort - Modbus TCP

Fault resetinput assignment

Bit ¥ Modbus ctrl word

Product restart assignment

Mot assigned

-
Parameters Layout

|In [Al

v] Search

Code

Long Label

Current Value

0.0

Ver si on:

ADD Drive Modbus Address 1
AMOC Mdb add comm. Module Off
TBR Modbus baud rate 19200 bps
TWO Terminal Modbus: Word order Modbus Word Order OM
TFO Modbus format 8 bits even parity 1 stop bit
TTO Modbus timeout 10s
COM1 Modbus com. status ROTO
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4.1.3 Customize the Ethernet I/O scanner content by:

- Select the Com.scanner Input row (NMAx parameters) and enter address of the parameter you want
to transfer: ATV = PLC

- Select the Com.scanner Output row (NMCx parameters) and enter address of the parameter you want
to transfer: PLC = ATV

Ex.:

Parameters List

- Drive r 0
C I |In: ’Aﬂ !] Sezzm:h|
~ Simply Start | : ' !
My Menu Code Long Label Current Value

-Modified Parameters
=8 Complete Settings

- Motar Parameters ADD Drive Modbus Address. 1 7]
Command & Reference AMOC Mdb add comm. Module oF
TBR Modbus baud rate 18200 bps
Fan ™Wo Terminal Modbus: Word order | Modbus Word Order ON
Generic Functions TFO Modbus format 8 bits even parity 1 stop bit
Generic Monitoring TT0 Modbus timeout 108
‘- Inputs & Outputs COM1 Modbus com. status |RoTO
S — Rl S iopakd-acinss A0 -ETA (present by default)
o NMAZ Scan input 2 address 8604 - RFRD (present by default)
- Pump Monitoring NMA3 Scan input 3 address 2207 ¥ -ULN
El- Fieldbus NMAL Scan input4 address 3243 1”7 -VBUS
- Port - Modbus Serial NMAS Scan input & address 3204 ] -LCR
& Port - Modbus T0P NMAG Scan input 6 address 3205 /1 -0TR
NMA7 Scan input 7 address 9001 |# -ACC
NMAS Scan input 8 address 9002 1 - DEC
NCA1 Scan output 1 address 8501 -CMD (present by default)
NCA2 Sean output 2 address 8602 - LFRD (present by default)
NCA3 Scan output 3 address 9001 |# - ACC
NCA4 Scan output 4 address. 9002 |/ -DEC
NCAS Sean output 5 address 0
MCAR Scan output 6 address 0
NCAT Sean output 7 address 0
MCAS Scan output 8 address 0
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5. Transferring project to ATV Process via Ethernet

5.1 Assigning IP address to ATV630

Discover your ATV6xx on the network using par ex. Windows Explorer:

===
@Ov|“¥ b Metwork > |&, ‘ | Search Network pel ‘
Organize v Search Active Directory Network and Sharing Center  » g » (7]
T Faverites 4 Other Devices (1)
& Libranies [ ||§ ATVE30UL5M3._eB2ect
= View device webpage
18| WIFRRO0279L - SESAL9088
Create shortcut
€l Network Properties
n" ATVE30U15M3_e82ect Categories: Other Devices
s MNetwaork location: Unidentified network
’ N
Open ATV6xx’s webpage, set the IP@ and save it:
Q )| ntps/11eB0:1 cbactfecsizect] Fsetup/network/tcpip
File Fdit View Favorites Tools Help
[]i Altivar Process™
My Dashboard Display Diagnostics Drive Setup

q Device IP and Configuration
sl Fieldbus -

DNS -
IP Address Assign: | Stafic [v]
Time
SNMP IP Address: | 192.168.10.3
lf File Transfer - e g P —
Configuration
Export Default Gateway:
hlg My Preferences -~
Link Speed & Duplex: | Aulo Detect [v]
Themes
Logo Manager Device Name:

Access Management 5 Refresh
A Power cycle the drive.
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5.2 Transferring the project to ATV630

Come back to SoMove and set the connection to the drive:

Fe
cDe
@ o7

View

My O

Communication I Device

Tools

?au Identify Device
Connect to Device
Disconnect from Device
Load From Device

Store to Device

P W

Store to Device and Compare

Load from Device and Compare

£

Edit Connaction |

OCESS

Scan Result’

1
Modbus Serial BlueTooth Madbus TCP

| Rurtime | AddrssTable | Sean |

Target-Network
| =192 168 10 3
Scan configuration
© Single 3
(2) Range
@ A

=]

Communication :-
Selected Protocol © METCP
Communication Port
|2 Adcress
Device Information:-
Device Name: o ATVEXX
Device Type : ATVBxX
Reference: © ATVE30U1SM3
Fieldbus Address: © 192.163.10.3
Software version: © 13235

6
o

[T ||

\ [} Data-set \

<L, Disconnected |

5 N
(E s

Store the project from SoMove to the drive:

File  View Communicaton Device

Tools

ChE B RS 6P

Help

|

9 ? ! D.C B device not connected

A

Power cycle the drive.
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6. PLC application

After selecting the controller, check/enter its Modbus Master configuration:

@ M221_ATV630_MB Schneider Electric SoMachine Basic
A e E-&- ¥ ~9 2 v comz (=] (2] No erors Not Connes

Properties Configuration Programming Display Commissioning

0 Messages |g‘ |9‘
8 [ MyController (TM221CE16T)
[ Digital inputs
[ Digital cutputs
Analog inputs £
=113 High Speed Counters Serial line configuration

Pulse Generators Physical Settings Protocol Settings
== IO Bus
0 @@ ETHL Device | None = Protocal | jiadbus RTU o

SL1 (Serial line) Addressin
g
Init command O Sate

(8) Master

Baud rate | 18200 = Response timeout (= 100 ms} m___
Parity | Even z) Time between frames [ms) i
Dats bits 8
Stop bits [ H
Physical medium

@ RS485 )

Polarization
(ORs232
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The program:

Properties

Tasks | Tools ‘

Messages

i
&, Communication Objects

Read Var

‘Write Var

Write Read Var

Send Receive Message
| Search and Replace
Symbol Jist
Memory consumption

ImmEr R

Templates

Explanation:

Configuration

2.3 B D2 s @ - T - O e e e H B

[(o=i |

Programming

| ] 1-MNewPOU  Comment

Execute

Timeout 255

Abort ObjType: 0 {Mult. reg. - Mbs 23}

FirstiWriteOb}: 12761
WriteQuantity: 8
IndexDataCut 0
FirstRizac0h) 12741
ResdQuantity 8
IndexDataln: 3

OUT CommError 8
OperError: 0

Done

Busy

Aborted

Write Read Var properties

‘ T Used | Address

Symbol Link

I Timeout ObjType

| ‘ S6WRITE_READ_VARD

I=611 [ 355

Bit %M1[Forward] starts/stops forward the drive.

Bit %0M2[Reverse] starts/stops reverse the drive.

Bit %M3[Reset_Err] resets the drive’s faults.

Word %MW1 [LFRD] is the setup speed for the drive.

Function block %WRITE_READ_VARO transfers:
%MWO...7 =>» ATV Com. scanner OUTPUTS
%MWS8...15 € ATV Com. Scanner INPUTS

Comm.scanner INPUT 1

[NMA1] is at address: 12741

Comm.scanner OUTPUT 1 [NMC1] is at address: 12761

0.0

Ver si on:
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Connect to M221, download the program and run controller:

Propel

B Commissioning
Connect

Controller Update

Memory Manag

Confguration Display Commissioning

Local Devices | |

Login |

Controller Info

RTC Management

Remote Lookup
] 0].[o].[ 0

Firmware: 1321
Controller: TM221CEL6T

| Launch simulator |

Debug and check your program, using the Animation Table:

Properiies Configuration Programming

Tasks | Tools |

Messages
B A A ion tables
Animation {able_D
71 Memary objects
£} System objects
@ VO objects
£ Software Objects
[ i PTO objects
a % Communication Objects
Read Var
Write Var
Write Read Var
Send Recelve Message
Search and Replace
Symbol fist
Memary consumption
j Templates

0.0

Ver si on:

222 B0/ 2 araajma @ M- - O (5 "

1-MNewPOU Commen

Comment
Time base..

Display Commissioning

5B_TE1S
D %®M10
IN  Link:1-501 . . . . .
&l
Timeout: 255
Abort ObjType: 0 (Mult_ reg. - Mbs 23] Busy
FirstWriteObj:- 12751
WriteQuantity: 8 ” , P . P
IndexDataOur O
FirstReadOhj: 12741
ReadQuantit: & Aborted M1z
IndexDataln: 8
OQUT CommEmor 0 . . . . .
OperErron 0
Error
Cowmime)
FORWARD
%ML
- e N
o]
Animation table 0
%mwa s | Add || msert |
Used Trace  Address Symbal Value Force Comment
u %M1 FORWARD 1
0O %m2 REVERSE 0
0O %m7 RESET_ERR 0
O =Mwl LFRD 1500
0O xmwz ACC_WR 0
0O =Mws ETA 16#0637
O =mwe RFRD 1501
O  =mwio ULN 1926
O =Mwii VBUS 3158
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