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Introduction

This document describes a basic application: M221 controlls the ATV630 via Ethernet Modbus TCP/IP,

using 1O profile.

A PC with SoMachine Basic (ver.1.3 SP1) and SoMove (ver.2.2) is also connected to the same network

and 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 and explanation

concerning Modbus TCP/IP servers built-in to the ATV630

1. Networking scheme:

ATVE30

Eth. switch

Debugging PC:
- SoMachine
- SoMove

M221

! USB prog.cable

)
IP@: 192.168.10.3
Mask: 255.255.255.0

IP@: 192.168.10.2
Mask: 255.255.255.0
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IP@: 192.168.10.99
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2. Altivar Process Modbus TCP/IP servers

——

Modbus TCP/IP Requests

—

ServerID: 1..247

scanner

EthernetlO i'

Periodic Variables

32IN @:1..32
320UT @:1..32

ATV
Process

I 8ouT@:12761..8

IMB serial comm. Ex.:
11/0 scanner: ETA@: 12741
I B8IN @:12741..8 CMD@: 12761

Parameters

Ex.:

ETA@: 3201
CMD@: 8501

The embedded Ethernet port has build-in Ethernet 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 Ethernet with ATV

Process.

Access to Ethernet I/O scanner is via Server ID: 255.

Accesss to all drives parameters (except Priodic Variables of Ethernet I/O scanner) is possible via other
servers (1..247), however it is not optimized and with lower performance.

Server ID: 248 is reserved for maintenance/debug tools like SoMove — do not use it for communication

with PLC’s, SCADA'’s, etc.

Version: 0.0
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3. Data exchange scheme:

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

ATV Process M221
IP@:192.168.10.3 IP@:192.168.10.2
INPUTS

1 ETA %MW32

2 RFRD %MW33

32 %MW63
OUTPUTS

1 CMD %MWO

2 LFRD %MW1

32 %MW31

4. Altivar 71 configuration

For the purpose of this example we use |0 profile:

I/O Profile
Using the I/O profile simplifies PLC programming.
The /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:
e The terminals

e The Modbus control word

e The CANopen control word

e Ethernet Modbus TCP embedded

e The fieldbus module control word

T

he I/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] (£ S - &),

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

[Complete settings] (L S - £),
[Error/fwarning handling] (L 5w/7), S—
[Fault Reset] (- S E -)

[ [Fault Rest Assign] (~ 5 F) is assigned to

bit 7
CDOx| 15|14 |13 12|11 |10] 9 BFG 51413 2”
Error Reset
Run reverse
Run forward

Reference and command are coming from embedded Ethernet.

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

FR1 [Reference frequencyl] = Embedded Ethernet

CHCF [ Control mode] =1/0 mode

CD1 [Command channell] = Ethernet

RRS [Reverse assignement] = virtual digital input CMD5.1
RSF  [Fault reset] = Virtual Digital input CMD5.7
IP assign.mode = Fixed address

IP address =192.168.010.003

Mask = 255.255.255.000

4.1 Configuration steps:

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

Hle Vew Communicaon Device Toos Help
LD ERBRS LPEEEL |
9 2 o< W devics not connected —

My Device ‘ f

. Characteristics
[0, Attivar Process
Reference ATV630U15M3.
Hardware Type P211P21Z
Locate Device | Supply Voitage 200..240V/ThreePhase
Hominal Power 1.5KWI2HP
Nominal Current oA

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

My Device My Dashboard |

= Drive

Simply Start
Ny Menu
Modified Parameters

Pump Functions
;---Pump Monitoring

= Fieldbus

"Part - Modbus Serial
Port - Modbus TCP

Motor Parameters
Command & Reference

Fan

Generic Functions
Generic Monitoring

Inputs & Qutputs

My Device My Dashboard |

Parameters List Parameters Layout

w] Search

Code Long Label Current Value

- Drive
- Simply Start
My Menu

FR1B Con tion ref. 18 Not configured
RCB Select switching (1to 18} Reference frequency channel 1
RIN Reverse direction disable Yes
ccs d swi Command channel 1
cD2 Modbus communication
RFC Reference frequency channel 1
FR2 ¥ 2 Not configured
coP Mo copy
FLOC t Mot configured
FLOT 105
FLO Mot assigned
[RRs Virual Digital Inpuf CMDS1 | /]
Teo |2/3-wire control 2-wire control
TCT Transition
PST Yes
BMP Disabled
Parameters List Parameters Layout
‘| |In' [Al v] Search
Code Long Label Current Value

-Pu
‘Pu

Ver si o

Mot;r Parameters
Command & Reference
Fan

Generic Functions
Generic Monitoring

Inputs & Outputs

mp Functions

mp Monitoring

Fault reset input assignment
RPA Product restart assignment Mot assigned |

My Device My Dashboard Parameters List

&1 Drive
. Simply Start

My Menu
- Modified Parameters
B Complete Settings

Pump

£ Fieldbus

i~ Port - Madbus Serial
& Port - Modbus TCP

‘| [in: [a0

— Generic Ethernet Settings

n: 0.0

Protocal & Drive Profiles

—IP Address
Device name:
IP assignment mode: / | Fixed address > ¢
IP address: A 82 88 . 10 . 3
Subnet mask: # | 255 . 256 . 255 . @0
Gateway address: | 0 o 0 0 ‘
Rate setting: [Mio detected ']
Storm protection: [ tHignest) -]
Swap word order lModbus Word Order ON -]
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4.1.3 Customize the Ethernet I/O scanner content by:

Select the Inputs/Output row -> right-click -> Modify -> Select from list -> Add

Inputs (Drive to Controller } )
Channel Code De| @E
9 ETA Clal| Select parameter to modiy.
2 RFRD DRI
4 ULN Maill Search
L VBUS DCI"FFR - Max frequancy
5 LCR Wot{| - HSP : High Speed
5 oTR wot]| - LSP : Low Speed
~ FPBT : Fan operation time-
T AEC ACE| . NSM : Number of motor starts
E DEC De ETA : CIA402 State Register
RFR : Motor Frequency l
Wit - FRH : Reference frequency befors ramp
1o = ~ LCR : Motor currert
11 [ Medtr ] | OTR : Motor torque
ULN : Mains voltage
12 Suppress - LoP i i
13
14 OPR : Motor power
RFRQ : Very high resolution estimated motor frequency (@1
) FRHT : Frequency reference before ramp (Q15=TFR) (absol
16 - SLCR : Estimated motor curent without fitker
e - SRFR : Estimated motor frequency (signed value) without fil
SOTR : Output torque value {100% = Cn motor) without filter
18 SN - Main uoltane ms withoa t fiter il
. L »
18 —
20 | =

up to your application needs, par ex.:

My Device My Dashboard Parameters List Parameters Layout : Diagnostics Display Scope
) Drive
| Jin [an ~| searcn
Simply Start
My bons — Protocoels & Drive Profiles
Modified Parameters
Complete Settings -@-Modbus ToP ==
(i) The PLC mustbe stopped before
Pump 10 Profile £ a change of the /0 Profile is taken
— into account.
RS HoldupTime 10,0
Port - Modbus Serial —
Fallback Mode [Freewneel stop -
& Port - Modbus TCP S
Generi i
e —-@)— Drive /O Profile
FDR [ inputs (Drive to Controlier ) | [ outeuts (controtier to Drive) |
DNS Channel Code Description Logical address Channel Code Description Logical address
SNTP [ | D i
SKMP 2 RFRD DRIVECOM : Actual speed value 8604 2 LFRD DRIVECOM : Nominal speed value 8602
Security 3 UL Mains voltage 3207 3 ACC Acceleration ramp time 9004
4 VBUS DC bus voltage 3243 4 DEC Deceleration ramp time 0002
5 LCR Motor current 3204 5
=3 OTR Motor torque 3205 =3
ki ACC Acceleration ramp time 2001 ki
8 DEC Deceleration ramp time 9002 8
9 9
10 10
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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:

= EoE
G = Newor < [*#1][ SearctNetwork 2|
Organize v Search Active Directory Network and Sharing Center ~ » . @
¢ Favorites 4 Other Devices (1)

- Libraries

W ”ﬂ ATVG30UISME_s82ect

View device webpage

18 WTFRRO0279L - SESA19088
Create shortcut

€ Network

Properties

o'l ATVE30U15M3_e82ect Categories: Other Devices
L Metwark location: Unidentified network

Open ATV6xx’s webpage, set the IP@ and save it:

|2 ity 1680 chaiBcHfecizect] Fsetup/networivicpip

Edit  Viey ite Help

rocess™

U’]ﬂx Altivérr P

My Dashboard Display Diagnostics Drive Setup

q Device IP and Configuration
b Fieldbus 5

$lf* File Transfer

Configuration

Export

b My Preferences

Themes

Logo Manager

Access Management

A Power cycle the drive.

Version: 0.0

Subnet Mask:
Default Gateway:
Link Speed & Duplex:

Device Name:

2 Refresh

8/ 12

255.255.255.0

Auto Detect

DNS -
IP Address Assign: | Stafic [v]

Time

SNMP IP Address: | 192.168.10.3
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5.2 Transferring the project to ATV630

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

File  View -C_]omnmnnzuon Device Tools Help
C| D E FTJ Identfy Device En &

Connect to Device

&=
g g —
| E: Disconniect from Device
&'1__:[‘“ Load From Device
d
WG suetopee =
{2y Store to Device and Compare
Load from Device and Compare
D EdtComnecton | locess
Scan Result =
1
Madbus Serial BlusTooth Madbus TCP
Communication :-
Rurtime | Address’ 5
| | AsomeeTable| Seon | Selected Protocol ¢ METCP
Target-Network
Communication Port
|19z 168 10 3
|P Address
Scan configuration
4 @ Single B Device Information:-
() Range
. Device Name: o ATVBxx
® M
Device Type: T ATV
Reference: : ATVB30U1EM3
Fieldbus Address: © 182.188.103
Software version: © 13288
6
i e e
4 5 :
(ox J Concel ][ ey |[ Hep |
<[, Disconnected | ‘ ‘] Data-set | | | ‘ | .

Store the project from SoMove to the drive:

File  View Communicaion Device Tools Help

D B RS 6P ot
. 9 ? J.'X‘ . device not connected

A Power cycle the drive.
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6. PLC application

After selecting the controller, enter its IP@:

@ m221_FC23_Eth_LD"
4 D 6 [E.J" b T - }E ? j / M221 Controller (USB)
Properiies Configuration Programming
0 Messages |g| |g|

B [ MyController (TM221CE16
[T Digital inputs
I Digital cutputs
Anzlog inputs
2122 High Speed Counters

Ethernet
Pulse Generators

g= 10 Bus Device name

][] ETHL . =

i Modbus TCP Scidre SOTP
SL1 (Serial line) ) Fixed [P address
IP address 192
Subnet mask 255
Gateway address
Transfer Rate

Security Parameters

d Protocol enadled

Create the ATV6xx server entry, on M221's Modbus TCP Remote Server Table:

0 Messages |g| |g|
] } MyController (TM221CELET)
EX Digital inputs
> Digital outputs
B Analog inputs

=23 High Speed Counters .M dbus TGP
odbus

ER Pulse Generators
== 10 Bus Client mode: Remote Server table (max 16)
B = fH Address . 5 - [ . [
B Modbus TcP
= 511 {Serial line) LnitID =

Connection timeout (100 ms) 100

Index  Address UnitID  Connection timeout (100 n|

‘ ‘ 1 192168103 255 100
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Write your program:

Properties Configuration Programming Display Commissioning
Tasks [Tools || 3 3.3 B D)2 e (& - I - O e e -
Behavior 1-Mew POU  Compent

Eve
Free PCUs

‘Write Read Var properties

Master Task

Scan mode

Period | 0o

Abort

SSUWRITE_READ_VARD
N Link:3-ETH1

Timeout 100

FirstWriteDbj: 0
WriteQuantity: 32
IndexDatadut 0
FirstReadChi: 0
ResdQuantiyy: 32
IndzxDataln: 32

OUT CommEmror 0
OperError 0

ObjType: O (Mult. reg. - Mbs 23}

Done

Busy

True

SMI1

Aborted

Used |Address

S%WRITE_READ_VARD

Symbal

Link

Id Timeout

ObjType
0 (Mult. reg. - Mbs 23)

FirstWriteObj | WriteQuantity
[

IndexDataOut

FirstReadObj

ReadQuantity |IndexDataln Comment

Explanation:

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

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

Bit %0M3[Reset_Err] resets the drive’s faults.

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

Function block %WRITE_READ_VARO transfers:

%MWO0..31 = ATV OUTPUTS
%MW32..63 € ATV INPUTS

Version: 0.0
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Connect to M221, download the program and run controller:

Propel

B Commissicning
Controller Update
Memery M,

Configuration

Local Devices

Controller Info
RTC Management

1321
TM221CE16T

Program

Ethernet Devices || |,

Remote Lookup
0. o0].[0

Debug and check your program, using the Animation Table:

Properlies Configuration Programming

Tasks ‘Tools ‘

Messages
8 A/ Animation tables
Memory objects
£ System objects
[ 1O objects
T Software Objects
A& PTO objects
<&, Communication Objects
B¥ Search and Replace
Symbeol list
B Memory consumption
[] Tempiates

oooooo

Version: 0.0

g2, 25 -

(2| 2) a4

Display

Login |

[ Launch simulator |

¢ | 1-NewPOU Comment

SWRITE_READ_VARD
IN  Link:3-ETHL
&l
Timeour 100

Display Commissioning

ORI ¢ S e 0 T SR = [ s A

Abort ObiType: © (Mult. reg. - Mis 23} Busy
s FirstWriteObj: 0
WriteQuantity: 32 .
IndexDatalut O
FirstReadObi: 0
ResadQuantity- 12 Aborted
IndexDataln: 32
OUT CommeErmer 0 -
Opergrrar 0
Error
¢
SEMWOXD
- - - True
=]
Animation table_0
Srmw3d:3 | Add | | mnsert |
Used Trace  Address Symbel Value Force Comment
» 1
O %Mz REVERSE ]
O %m7 RESET_ERR o
[ LFRD 1500
0O wmwaz ETA 1640637
[ O %mwas RFRD 1500
0O %mwas ULN 193
] O smwas VBUS 3174
O %mwss LER 83
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