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Controlling a drive using an AnyBus DeviceNet gateway
October 28, 2002

Purpose

The purpose of this document is to provide set-up and capability details of the PowerFlex4 class of ac
drive on DeviceNet using the HMS systems AnyBus DeviceNet gateway..

This application note assumes that the user is familiar with the programming procedures of the PF4.

The AnyBus DeviceNet gateway ABC-DEV, is a DIN rail mountable module that provides a RS485
sub-network that can be used to multi-drop several PF4 drives on a Modbus network. The Fieldbus
connector is used to connect to DeviceNet, which will be one node on the DeviceNet network. The
module also has a pc connector to allow configuration of the module with the ABC configuration
software tool. Power at 24V is also required typically at 100mA.

The number of PowerFlex4 drives supported by an ABC module depends on the number of
messages configured for each drive. A message (a transaction query & response) consumes 2
instances. An ABC module will support up to 50 instances. Therefore each ABC module can access
25 parameters total. This is a very simplistic view of control, as broadcasting data will reduce the
number of transactions, and increase the number of parameters that can be sent.

So the ABC DeviceNet module could support 1 drive with 25 parameters total to/from the drive, or 6
drives in a multi-drop with control word, status, reference & feedback (4 parameters/drive).

Fieldbus Connector Configuration Switches

Address sw.3  sw.d  sw. 5 sw.h sw.T7  sw. 8

: : Baud rate, bits/sec. sw.1 sw.21
] OFF |OFF |OFF |OFF |OFF |OFF — —

: : 125k OFF  [OFF
1 OFF |OFF JOFF |OFF |OFF |ON — —

: : 250k OFF  |ON
2 OFF  |OFF  JOFF |OFF  |ON OFF -

: : S0k ON  |OFF
3 OFF |OFF |OFF [OFF JON ON -

Reserved OM ON

62 ON OM ON 0OM ON OFF
63 ON OM ON OM ON ON
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System Diagram

PowerFlex 4

SLC 5/xx with DeviceNet

scanner 1747-SDN ABC-DEV

DeviceNet

Modbus RS485 120 Ohm

terminating
resistor

RS-485 Wiring Diagrams

The PowerFlex 4 uses an RJ45 socket for the RS-485 connection, primarily to allow for quick and
easy connection of our software tools (uses 22-SCM-232 serial converter) and HIMs (22-HIM-*). For
RS-485 multi-drop network applications, the following two wiring options can be employed:

1.) RJ45 Splitter Adapter cable - Since RS-485 is daisy-chained, for multiple drives there will be two
cables connected at each drive (incoming from previous drive and outgoing to the next drive). A
splitter converts a single RJ45 socket connection into two RJ45 socket connections, allowing RJ45
plug cables to be used.

2.) RJ45 to Terminal Block cable and to ABC subnet - To avoid using an RJ45 Crimping tool, a simple
RJ45 to terminal block cable can be used instead of an RJ45 Splitter Adapter. The benefit is all wire
terminations use screw terminals so no special tools are required.

Both wiring options are covered in more detail below.

RJ45 Splitter Adapter cable

Splitters are off-the-shelf items available via 3rd Party suppliers. To allow for clearance issues, the
splitter needs to include a length of cable between the RJ45 plug and 2-port RJ45 socket as opposed
to a T-adapter version.
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Example 3rd Party RJ45 Adapter Splitter cable
The network cable would be wired as follows:

9 pin D sub male

PowerFlex 4 PowerFlex 4 PowerFlex 4
Subnet on ABI?IBSIE?‘ Node § Node 2 Node "n"
¢ TxRxD+ 4 TxRxD+ 4 TxRxD+ 4 120 chm rsistor
1210 chm pesishor i FRONT
— g TR0 TR B ﬁ
» Shiald X » Shiald X Shield X

MOTE: The shield is connected at OMLY ONE end of 2ach cable segment.

Note that only two wires are used, connecting to pins 4 and 5. DO NOT USE 8-CONDUCTOR
CABLES AND CONNECT ALL OF THE WIRES. Some of the RJ45 pins on the PowerFlex 4 contain
power and ground connections for peripheral devices and must not be connected drive to drive.

The 120-ohm resistor can easily be added to the SUBCON connector since it uses screw terminals.
Connecting the other 120-ohm resistor involves crimping a resistor directly on an RJ45 plug or using
an RJ45 plug terminator from a 3rd party (note the resistor must be on pins 4 and 5).

RJ45 to Terminal Block

As previously stated, the RJ45 to terminal block cable eliminates the need for using an RJ45 crimping
tool and allows for screw terminal connections for all of the wires. It's also easier to connect the 120-
ohm terminating resistor on the last drive. In this example, approximately 10" from the ends of a 22-
RJ45CBL-C20 were cut, creating two pigtail cables. A Phoenix Contact Inverted Combicon plug (#18
25 527) was wired to the cable and a Phoenix Contact 2-row Combicon plug (#18 53 120) was
connected to it.

LN\
211 2%

RJ45 to Terminal Block cable

The wiring diagram is as follows:
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Phoenix Contact Phoenixz Contact 1 @

N Combicon Plug Inverted Combicon Plug [
e {Order No. 18 53 120) {Order No. 18 25 527) RJ45 Plug !

TOR:
‘tN wif Shigld -
: TxDxD+ 4 TxDxD+ FRONT. ﬁ
K TDD- 5  TuDxD- 1
Shield f Shield iterminstes on RJ45 plug housing)
(Belden 31054 cable) (Category 5 cable cut/stripped on ane end)

To configure the ABC, a cable is required for the PC to the ABC module. This can be made up by
cutting a commercially available female 9 pin D sub cable, and connecting to a FCC68 4C4P
commercially available RJ plug (US standard telephone RJ plug). The pin outs are shown below.

Pin Description

Not connected

RS232 Rx, data input to PC
RS232 Tx. data output from PC

Not connected

] ds| | b =

Ground

i Mot connected
Mot connected Female connector
on the PC-cable

Not connected

G Not connected

Table 1: %-pin DSUB pin deseription

Pin Description

Signal ground

Signal ground

RE232 Rx, data input to AB-C
R8232 Tx, data output from AB-C i

Table 2: Modular 4/4 connector Modular 44 connector

| sd| b

Figure 2: PC-cable
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Set switches on the ABC module to a Node Address of “03” with baud rate 125kB
This setup assumes that the PF4 is at its default settings.
Connect the subnet cable plug to the ABC, and the RJ45 to the drive.

Power up the drive.

Setup the following drive parameters

P.036 | Start Source 5 RS485 DSI port
P.038 | Speed Reference 5 RS485 DSI port
A.103 | Comms Data Rate 3 9600 baud

A.104 | Comm Node Address 100 Modbus node address
A.107 | Comm Format 0 RTU 8-N-1

1 2

Figure 6: LEDY aumbers

Cycle the power to the drive and power
o a up the ABC 24v supply.

(3 34 ]

0 0 LED 5 should now be solid green

1 N STATUS LED 6 should be flashing green
Z Moo Sianus

3 NoT UseD

4 NoT UseD

5 SUBHET STATUS

B DEYICE STaTLE

F=wsiree T

Figure 7t LEL lalel

Now attach the configuration cable to the port on the ABC and start up the HMS configuration
software.

As you are connected to the module, go-online when asked, and upload the configuration from the
device.

The screens below show a device already fully configured.
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Hms ABC Configurator - Untitled
File &BC Port Wiew Help

EEEEEEET ETEFEEL X =11

ABC Master Mode - PowerFlex 4

Devices: | | Canfiguration:

(¥l g Fisldhus Blphabetic  Categorized |

E'N Sub-Netwark = Inletface :

E...‘j Mew Node Physical Interface Senal
=1 Preset Single Fegister Bl Module
Control/Status Buyte Enabled but no startup lock

[#-E2 Resporise Module Reset Dizabled
[ Preset Single Fegister El Protocol
(] Read Holding Riegisters - zroto_co_l Master Mode
] Read Holding Registers tatistics
= o e % Receive Counter Location 020002

#-(_] Read Holding Registers
Statistics Dizabled

Transmit Counter Location  0<0002

The ABC module is setup to have the same communication as the drive, and will be used in the
master mode.

HmMs ABC Configurator - Untitled
File  Sub-Metwork, Paort  Miew  Help

NedSsd B R X PR TE@
ABC Master Mode - PowerFlex 4
Devices: | | Configuration:
? Fieldbusz tlphabetic  Categorized |
ABC
| etk B Communication
Bl J— Mew Mode Bitrate .[bitsf's] 9600
[:I Preset Single Regizter Dat.a bits 8
[:I Preset Single Regizter Pa"t%' None
[:I Read Holding Registers F'hysmfal ztandard R5435
I:I Read Holding Registers Start b!ts 1
®-"] Fead Holding Registers Stop bits 1
E Timing
Meszage delimiter [10mz] 0

wms ABC Configurator - Untitled

File Mew Mode Port  Yiew Help

DdaSd DX BT EN

ABC Master Mode - PowerFlex 4

Devices: | | Configuration:
- Fieldbus Alphabetic  Categarized |
- sBC
- Sub-Netwar E General
St Slave addresz 100
i -
EH Mizc
-] Preset Single Register [Names| New Node
1 Read Holding Registers
[ Read Haolding Registers
-] Fead Holding Fegisters
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The master mode uses a scan list based on transactions of query and response. The ABC sends out
a query on the subnet, and the addressed node is expected to send a response to this query.
Therefore each transaction results in 2 instances of messages (query & response).

An ABC module will support up to 50 instances, and each transaction will be used to access 1
parameter. Therefore each ABC module can access 25 parameters total. This is a very simplistic view
of control, as broadcasting data will reduce the number of transactions, and increase the number of

parameters that can be sent.
To write a parameter to the drive, use Preset Single Register

To read a parameter from the drive, use Read Holding Register

The screens below detail the settings to setup the control word to the Drive

Devices: | Canfiguration: . S—
Fieldbus N Alphabetic Categorized Dewces.. | Configuration:
o aBC —— f ;E'é'bus 2| Alphabetic Categor
=R Sub-Netwark ENel ST
N* MNew Mod Walug 0:54 - Sub-Network B General
= J ew ode ) BT Mew MNode Value 005
= Preset Single Register 4 ) .
B E|[:| Preset Single Register
; EE Cuery
it Slave Address
K Sl ko
_f Register _['
| - Register
_f Presetdata . 7 Preset data
B Checksum i Checksum
Node address = 100 (64h) A write command is 06h
Devices: | Configuration: Devices: | Configuration:
Fieldbus 2| Alphabetic Categorize % Figldbus 2| Alphabetic Categorized
ABC _— ol BBC
Em Sub-Netwark H feneis] E'N Sub-Metwork B General
BT Mew Mode Value (02000 - TT Mew Node Data |eng[h %0002
=[] Preset Single Register B Preset Single Register Data location  0:0202
L E-E Query i

-0 Query El Operations

P - [ Slave Address Byte swap Swap 2 bytes
- [ Function
- [f Renister

@ Frezet data

' Checksum

o Slave Address
' Function
F@ Fcoister

The control word is at address 2000h (8192 dec)

It is stored in address 0202h of the ABC and it is 2 bytes long. The byte order is reversed in the ABC
when compared to a AB SLC, so swap the bytes.
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Devices:

| [ Configuration:

Devices:

| Configuration:

Fieldbus
ABC
N Sub-Metwork
BT New Hode

E|[:| Prezet Single Register
! Querny
_f" Slave Address
" Function
- _{" Register
<" Preset data
_i’ Ch i

21 alphabetic Categorizedl

B General
Eror check type CRC
Error check start byte | 0x0000

Fieldbuz
ABC

=] N Sub-Metwork
Bl 1] Mew Node
—-[] Preset Single FRegister

_f Slave Address
4 Function
i Register

o
" Checksum

Alphabetic  Categorized

B General
Diata length  Ox0002
D ata location 020400

E Operations
Byte swap

Swap 2 bytes

Setup the response to our query, which has exactly the same data but for the location of the register

ion the ABC. Thus the query and response are 1 transaction and 2 instances.

Devices: | [ Configuration:
Fieldbus Alphabstic  Categorizet
ABC —_—
B SubMetwork B General
ST Mew Mode Walue 0x2001

-] Preset Single Register
=] Preset Single Fegister
= Query

g
o

- Checksum

=] Responze

' Slave Address

----- ' Function

- " Register

----- _f Presetdata

----- _f Checksum

Setup the second query and response for the reference word at address 2001h.

Devices: | |C0nfiguration:
Fieldbus Alphabetic  Categori:
i ABC —_—
= Sub-Netwark B General
E-TT MNewMode alue 0x03

7 Preset Single Register
-] Preset Single Register
E|[:| Read Halding Registers
B Query

- Slave Address

g

i [ Checkzum

- Starting Address (HiLa)
- [ Hurnber of paints [HiLa)

The 3™ query and response sets up a read to the status word of the drive. A read instruction is 03h.
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Devices:

| | Canhguration:

Figldbuz
ABC

EIN Sub-Metwork,
ET Mew Made
[:I Freset Single Register
[:I Prezet Single Register
EI[:I Fead Holding Registers
§ E-E Querny
- Slave Address
- Function
Starting Add

= Checksum

The address of the status word is located at 2100h in the drive.

~ " Mumber of points (Hi.Lo]

Alphabetic  Categorized

El General
Walue

Ox2100

Devices:

| | Configuration:

Fieldbus
ABLC

EM Sub-Metwork.
EIT MNew Mode

[:I Prezet Single Register
[:I Prezet Single Regizter
E|[:| Read Holding Reaisters
© E-ED Quen

. Slave Address

i Function

&
i Checksum

It is one data location

[ Starting Address [Hi.Lo)
MHurber of points [HiLa:

&lphabetic  Categorize

E General

alue 00001

Devices:

| | Configuration:

Fieldbus
ABC

Eﬂﬁ Sub-Metwork
EIT Mew Mode
[:I Prezet Single Reqister
[:I Prezet Single Register
EI[:I Fead Holding Registers
: Cluery
=3 Responss
: " Slave Address
" Function
gyt court
. Data
‘o 4 Checksum

With 2 bytes of data
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Devices:

| | Configuration:

Devices:

| | Configuration:

- Fieldbuz
o] BBC

B % Sub-Network

=] Mew Node
[ Preset Sinale Fegister
[ Preset Single Register

[:l Fiead Holding Registers

Alphabetic  Categorized

E General
Data length  Ox0002
[rata location  O=0002
= Operations

Byte swap Swap 2 bytes

Fieldbus
-] ABC

-l Sub-Metwerk

EI? New Mode
-] Preset Single Register
[Z1 Preset Single Fegister
[:I Read Holding Registers

Alphabetic  Categorizec

E General
Walue 02103

=0 Query
-2 Response

E[:l Riead Holding Registers

=0 Quer
----- ' Slave Address . ¥
- - Slave Address
----- o Function \ X
..... i Byte count " Function
..... _{ g Ctarting Address (HiLo]
..... ¥ Checksum " Mumber of paintz [HiLa)

_f Checksum

Again the bytes need swapping

Finally the 4th query and response is for the speed feedback located at 2103h in the drive.
| have also configured a 50 query and response for the drive error code at 2101h.
Download the configuration to the ABC, and cycle power to the ABC.

Now we need to create a DeviceNet configuration in the DeviceNet scanner. Use the EDS wizard to
register an EDS file for the ABC and go-online to see the following devices. The panelview in my
application is used to control the drive.

L% HMS anybus at node 3.dnt - RSNetWorx for DeviceNet

Eile Edit Wiew Metwork Device Diagnostics Tools Help

BF-B & e w|aal: |- HE

Hardware = 1747-50N Panalview 1784-PCD
EI@ Category = Scanner PCRMCIA,
) AC Drive Muodule Interface
[ Barcode Scanner
fﬁ Communication Adapter
[ DPI to DeviceNet
[ DeviceMet bo SCANport m 02 52
[] Dodge EZLINK
[ General Purpose Discrete IO ‘ ‘ ‘
[ Generic Device
Hurnan Machine Interface
Inductive Proximity Switch

Double click on the ABC and we can see the general data screen.

. Anybus-C DeviceNet x|

General I Parametersl 10 Datal EDS File

i Anybus-C DeviceMet

Mame:
D escription:
Address: 3 _Ij

Device |dentity [ Primary |
Wendor: IHMS Fieldbus Systems 4B [Hassbier Micro Sys) [30]

Type: ICDmmunicalion Adapter [12]
Dievice: IAn_ubus-C Devicehlet [B0]
Catalog: I
Revision: |1 004 .l ’l
0K I Cancel | Apply | Help |
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Click in the parameter tab to see the configuration.

L. anybus-C DeviceNet 2l

General Parameters | 1/0 Data | EDS File |

i Selgct thn_a parameter that you want bo configure and initiate an
action uzsing the taalbar.
[~ Groups @ Single  ~| = Monitor L=
10 |@l| Parameter | Current Yalue |‘
1 Polled production Input 1 Iz‘
2 Palled consurtion Cutput 1 |E|
3 Strobed production Input 1 IZ‘
4 Strobed consumption Qutput 1 IZ‘
5 COS praduction Input 1 E
5] Inputl offset 0
7 Inputd length g bytes -
2 @ Inputz offset 0
9 Inpuk2 length 0 bykes
10 Input3 offset i]
11 & Input3 length 0 bykes
12 Input4 offset 0
13 Input4 length 0 bytes
14 @ Inputs offset il
15 @ TAnots lenath M kewtes LI

QK I Cancel | Apply | Help |

Note the size of input and output. This config:
Control Wd & Ref out = 2 wds = 4bytes + ABC config wd = 6bytes

Status Wd & Spd Feedback & Error code = 3 wds = 6 bytes +ABC config wd = 8 bytes

Close the ABC dialogue box and double click the scanner. Upload from the scanner, and goto the
scanlist tab. Use the right arrow to put the ABC in the scanlist.

L. 1747-SDN Scanner Module 2lx|

Gereral | Module  Scanlist | Input I Dutputl A0R I Summalyl

Ayaiable Devices: Scanlist:

m 02, Panel/iew

<€

E3 ER BN

¥ Automap on Add ¥ Mode Active
~Electronic Key———————
Upload from Scanner... | I;C [[?gfice?ype
Download to Scanner. | o v
¥ Product Cods
. I+ Major Revision
Edit1/0 Parameters.. | (i | i

0k I Canicel | Apply | Help |

and select the Edit /0 checkbox to modify the sizes of the messages we setup.
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Edit I/0 Parameters : 03, Anybus-C DeviceNet 4 |
I Stobed: ——————— Change of State / Cycli
Input Size: ID _I; Bytes %) Change of State. € Cpeliz

1z Mutput Bit: il
Input Size: ID _I? Bytes
7 Poled ———————————— Output Size: ID 1 Eiptes
Input Size: I8 _lj Bytes Heartbeat Fate: |25D _Ij —

Dz i IB = Bytes Advanced... |
Poll Rate: IEverySc:an 'l

ak I Cancel I Restare 1/0 Sizes I

£ 1747-5DN Scanner Module _ 21 x| EX.1747-5DN Scanner Module 21l
General' Module' Scanlist  Input |Dutpul| ADR | Summary' General' Modulel Scanlistl Input  Cutput IADF! I Sumrnar_l,ll
Node | Type | Size [ Map | Futohias Mode | .Tvpe | size | Map | Butoap

----- EH0Z, Panelvi.. Polled 74  ‘es

02, Paneli.. Polled 94 Yes

pbus-.. Polled 8 1:1.25.0

Unmap

N
_ Uomes_|

Advanced... ml
_ Optione.._|
=1

« | _’I Options... . | _’I Options...
bzmany: IDiscrete 'I Start word: |0

s

h emony: IDiscrete "I Start Wword: [0

Bits 15-0_[15[1a]13f1e]nfio] sl e 7] els] 4] a2l 1] a]] Bit: 15-0_[15[14]13[121110[ sl sl 7]e[5[4[3]2]1]o]=]
1.21 iz
I-1.22 F e
1.3 L

1:1.24 0:1.20
0:1.21

Ok I Carncel | Apply | Help | (] 4 I Cancel Apply Help
Goto the Input and output tabs and map the ABC.

Return to the scanlist tab, and download the configuration to the scanner. Turn the SLC key to
program.

The following program details how we control the drive. Please refer to Appendix C of the PowerFlex
4 user manual for the bit allocations of the control, status and error words.
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PV_START PV_STOP START_CMD
L3 L3 03
non? J E
253 254 269
1747-5DH 1747-5DH 1747-5DH
START_CMD
03
369
1747-5DH
FY_STOP STOP_CWMD
I3 03
g ——— F
254 363
1747-8DH 1747-8DH
PV _FWD_EEY FWD_CMD
13 03
0o0g T
255 372
1747-5DH 1747-5DH
PY_FWD_REV REV_CMD
I3 03
noin -
255 373
1747-5DH 1747-5DH

The ramp generator circuit below, provides a reference from 0 to 500 which represents 50.0 Hz.

The Modbus protocol details that parameters can be both read (03h) and written (06h) using the

following addresses:

Basic Display Parameters

Basic Programming parameters

Advanced Programming Parameters

Page 13 of 14

0001h — 0013h
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A51to A107  0033h — 006Bh
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Speed ramp gemerator
PV _INC_SPD IV _DEC_SPD
L3 L3 LES ——— ——anD
0047 J E 3 Lese Than (4=E) Add
48 49 Source A 6 Source A 76
1747-5H 1747-50H 323732 EFETEES
Soarce B T2 Soarce B H7:1
32T00= 32=
Lect W76
323732
—GET ——— —hIow
Creater Than (4=E) Do
Sonarce & W6 Sontrce 32767
323732 ZATET=
Sorce B 32746 Drest 76
31T46= 31373=
Speed ramp gemerator
W _DEC_SPD PV_INT_SPD
L3 I3 —GET ——— —EUE
0048 7 E Creater Than (4=E) Subtract
249 248 Sorce £ W6 Soarce & W76
1747-5H 1747-5DH 323732 EFETEES
Source B 0 Source B Hrl
0= 32=
Lect W76
32373=
LES ——— —hIow
Luge Than (4=E) Toloee
Sonamce & 6 Sonarce 1]
323732 0=
Source B 1] Dot 76
0= 32373=
% —DIV
no49 Livride
Seonarce A 76
32373=
Somce B <13}
=
Dest 03
40]=
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