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1. Introduction
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1.1 Scope
The following components are required for these solutions:

a. DeviceNet to Profibus:
- AC 800F controller (AC 700F does not have Profibus capabilities with the current version
9.1) equipped with a power supply, Ethernet module, and Profibus master module
(FI 830F)
- Control Builder F and all appropriate licenses. Consult 3BDD012560R03 - Freelance
Getting Started manual for more information on licensing.
- HMS Anybus X-Gateway AB7663, DeviceNet Scanner/Profibus Slave
- Anybus NetTool for DeviceNet (Rockwell Automation’s RSNet Worx may also be used)
b. DeviceNet to Modbus RTU:
- AC 800F controller equipped with a power supply, Ethernet module, and Modbus Master
module (FI 820F)
-or-
AC 700F controller, need only the CPU (PM 783F) and Terminal Base (TB 711F)
- Control Builder F and all appropriate licenses. Consult 3BDD012560R03 — Freelance
Getting Started manual for more information on licensing.
- HMS Anybus X-Gateway AB7817, DeviceNet Scanner/Modbus RTU Slave
- Anybus NetTool for DeviceNet (Rockwell Automation’s RSNet Worx may also be used)

Consult 2PAA103858R01 — Freelance AC 700F Mounting and Installation Instructions or
3BDD012501R0301 — Freelance Mounting and Installation Instructions manual for cabling of
all Freelance hardware. Consult the Gateway Installation Sheet, and both Network Installation
Sheets for each network for cabling of the gateway.

1.2 Before you start

This document is intended for those who have a basic understanding of Freelance, Profibus,
Modbus RTU, and DeviceNet networks. This help file is not a replacement for the Freelance or
HMS Anybus documentation and should only be used in conjunction with the manuals.

Recommended reading:

2PAA103858R0201 — Freelance 9.2 AC 700F Controller, Mounting and Installation

3BDD012501R0301 - Freelance 7.1 Mounting and Installation Instructions

3BDD012515R0301 — Engineering Reference Manual Communications and Field busses

HMS — User Manual: Anybus X-Gateway

HMS - Network Interface Addendum: X DeviceNet Scanner Interface

HMS - X-Gateway Interface Addendum: Profibus Slave

HMS - X-Gateway Interface Addendum: Modbus RTU Slave Interface

HMS — Application note-DeviceNet configuration: How to configure DeviceNet with Anybus
NetTool for DeviceNet

1.3 Installation
Install the Anybus NetTool for DeviceNet and the Control Builder F software. The following ver-
sions have been tested:

- Anybus NetTool for DeviceNet revision 3.4.1 build 3
- Freelance version 9.1 RU1a



1.4  Architecture
The architecture of the hardware will be set up similar to the following diagrams:

BE
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2. HMS Anybus-X Gateway Setup
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Anybus-X Gateway has a theoretical upper limit of 512 bytes in and 512 bytes out. The actual
value is highly network dependent.

The Anybus-X Gateway is configured through the serial COM-Port of the PC. Connect 24 VDC
to the power terminal of the gateway, and then connect the RS232 9-pin serial cable from the
COM-Port of the PC to the gateway Config Port. Open Microsoft Hyper Terminal and use the
following parameters:

- Baud rate: 57600
- Data bits: 8

- Parity: None
- Stop bits: 1

- Flow control: None

Once the connection has been made, press the <Esc> key to enter the Main Menu (see be-
low).

=
File Edit Wiew Call Tramsfer Help
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Anvbus H-gateway main menu

1 - Show gateway system information

2 - Show fieldbus system information

3 - Show gateway system configuration

4 — Show fieldbus system configuration

9 — Operating status information

6 - Change configuration

1 - Configuration upload/download

8 - Restart Gateway

9 - Change operation mode

A - Administration mode

4 ol
| — _"l_I
[Connected 0:03:28 [BnsT [s7eoo8N-1  [SCROLL  [CAPS UM [Copture  [Printe

The gateway must be placed in Idle mode before any configuration changes can be made. To
switch to Idle mode, press <9> for the Change operation mode menu, press the <-> key to
choose Idle, then press <Enter> to select the mode, and <Esc> to return to the main menu.

T =Y
File Edit Wew Cal Transfer Help
Dl2| »]3] oE
|
Change operation mode
DeviceNet Master {(Upper)
Operation mode (+/-): Idle
=
-
4] | »
Connected 0:05:21 ‘ANSIW 57600 8-M-1 SCROLL |CF\PS FUIM |Capture |Printachc4




Most parameters should be sufficient for operation, but these should be checked with the
process. The input and output data sizes are by default set to 20 bytes in and 20 bytes out.
These parameters can each be set to the maximum of 512 bytes. To change the I/O data
sizes, press <6> to enter the Change configuration menu and a message will appear explai-
ning that both networks will go offline and ask if this is ok.

“g% - HyperTerminal = Al

File Edit Wew Call Transfer Help

Both networks will go offline is this 0K? (Y/N)

=l
=
4| | »

Connecked 0:18:33 ansTw 57600 8-1-1 SCROLL  [28PS  [wum [Capture  [Printechn

Note:

Since changing the configuration of the gateway will cause both net-
works to go offline, it is recommended to initially set the I/O data sizes to
the best maximum value to reduce down time for later additions to the
network. For an assistance determining the “best maximum value”, see
the setup section of the networks that are being used.

Press <y> to take both networks offline and enter the configuration menu, the I/0 data size
parameters may now be adjusted (see below).

“g - HyperTerminal i =10l x|
File Edt Wew Call Transfer Help
Dl=| &3] 0[5
B

Change configuration

DeviceMet Master {Upper)

0ffline option {+/-): Clear

Control / Status word (+/-): Disabled

Live list (+/-): Disabled

0ffline Node Option {+/-): Clear

Modbus RTU Slave (Lower)

Input Register data size (bvtes): 512 (Gateway limit: 512)

Qutput Register data size (bytes): 512 (Gateway limit: 512)

0ffline option {+/-): Clear

Control / Status word {+/-): Disabled

0ffline timeout (ms/B=disabled): (]

Gateway configuration

Reboot after disconnection (+/-}): Disabled

|

il | JIJ

Press the <-> or <+> keys to change the values and press <enter>. After all parameters have
been configured a message will ask for the configuration to be stored and to restart the gate-

way to execute the changes, press <y> for each of these questions.
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File Edit Yiew Call Transfer Help
0[] 518] Sl
=
Store Configuration (Y/N)? Yes
Please wait while configuration is being stored...
Configuration stored!
Restart gateway to emecute all changes (Y/N)7
= |
| | _>l_I
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The gateway will then reboot and initialize with all the changes. The Hyper Terminal may now
be disconnected and closed, and the serial cable may be removed.

“g % - HyperTerminal =, ||:||1|

File Edit Wiew Call Transfer Help

Gateway initialising..... Please wait

Verifying file system and generating configuration.....
Both Anybus modules are OK. Exchanging data.

Press ESC to enter configuration interface

2l |

Connected 0:47:48 ARSI |5?6DD 8-M-1 SCROLL |CAPS |NL|M |Capture Print echo

S I:‘LLL
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3. DeviceNet Setup

The HMS DeviceNet scanner can exchange data with up to 64 nodes. The scanner interface
can handle up to 512 bytes of I/0 data in each direction.

3.1  Wiring
Connect the DeviceNet device to the HMS Anybus-X Gateway DeviceNet Scanner. Use the
necessary wiring and termination protocol as required by DeviceNet.

3.2 Configuration

DeviceNet requires either RSNet Worxs or Anybus NetTool for configuration of the DeviceNet
network and devices. This section will explain the use of Anybus NetTool. First, go through
Section 2 of this document to set up the gateway. Then, connect all DeviceNet devices to the
HMS scanner and power all devices. Connect the RS232 9-pin serial cable from the COM-Port
of the PC to the gateway Config Port. Open the Anybus NetTool for DeviceNet and install the
EDS files for all DeviceNet devices being used, including the HMS gateway, by selecting

Tools > Install EDS-file.

Drag and drop the network components into the blank network configuration, starting with the
scanner. With each device that is inserted, the MAC ID of that device must be assigned.

t::# Anybus NetTool for DeviceMet

Eile Wiew HMetwork Tools Help

D8] @] w| &2

DeviceMet Hardware |

22 ABE Ine.

- B AL Diives
ACS800 [Standard] with RDNAD Rew: 1.
ndustial Metworks

2

= ) AR

1 E: @7

Anpbus-t DEY ACSE00 [Standard)
with ROMADT

To bring the network online, select Tools > Configure Driver, then select Anybus-X Gateway
(RS-232).

-#K'# Anybus NetTool for DeviceNet

File  iew ¢
| D] (-

| DeviceN ;3"(3.0(:}

= ¢ HMS

¢

5 G Node Commissioning

L Gl:”l:“l_a UEVICE 1
e [l Arybus-CC DeviceMNet Rev]}

Cirl+G

wos] Install EDS-fle, ., Cirl+E

Select the Serial tab and create a transport path by selecting COM-Port Transport Provider,
typing a name for the connection, and selecting the COM-Port that is connected.

Transport Paths

Barallel Serial l

Creata... Configure... ™ Delete | | Ol | Cancel
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Once the path is created, select OK. Then, a window will pop up asking for Slot and Timeout.
Select Upper and a timeout of 2 seconds.

Gateway Setii.

Slat:
Timeout (Sec):

Uppet

—

-

X Cancel I

Now with the network online, all devices may be configured. To configure the Anybus-M DEYV,
double click on the device and click yes to synchronize the parameters. The gateway must be
in Idle mode in order to make any changes, select Idle and click download.

[T Node 1 Anybus-MDEY. =
Parameter Igcanlistl Inpuit | gutputl Qiagnosticsl Advangedl EDS |
Al Parameters j
1: Master stats TS -

Upload | Qownloadl

Param Help |

Load from file | Save to file |

Close | Help

Click on the Scanlist tab, and again synchronize the data, then add the DeviceNet devices to

the list.

# [ Node 1 Anybus-M DE¥ 1

x|

Parameter  Scanlist |1nput I Qutputl Qiagnosticsl Advangedl EDS I

Available I

* 1. &nybus-M DEY [ Slave Mode |

¥ Automap on add

Add - |
<- Remove |

Add all -»» |
<<- Remove aII|

Added

hdard] with RDMA...

Edit Slave |

Scanner setting

Upload scanlist |

Scan Interval [me): 10

Download scarlist | Background Pall R atio: |1 vl Transmit Retries:

-

Expected Packet Rate: |?5 vl
IU vl

Load from file | Save to file |

Cloze | Help |




Click on the Edit Slave button for each device to set the number of bytes received (Rx) and

transmitted (Tx).

Node: 2 ACS800 {Standard) with RDNAD1 il
Bit Strobed
" Enable ™ Enable Tw Strobe Bit
B [butes] IE' 5'
—Palled
v Enable
Rix [bytes] I'I 8 j IPD” even soan cucle j
T [bytes) I-I 8 3‘
i~ Chanage Of State/Cyclic
[ Enable % Change [f State. €T Gyclic
P [bytes] IEI v| Heart Beat Fate(ms) 4
T [fiytes] |EI 2 Bk i) |EI =
| bt Tirrie |E' 2
| dentity Verification Key
v Vendor 1D v Product Type [v Product Code
[v Actve Node Cancel |

Switch back into Run mode and download before exiting.

figure the devices on the network.

rv Mode 2 ACSB00 {Standard) with RDNAO1
Parameter |Advan§ed| EDS I

This tool may also be used to con-

All Parameters

3

1: 51.01 MODULE TYPE 51?4??
2:591.02 Module macid 2

3 51.03 Module baud rate 2

4: 51.04 HW /SW option 1

5: 51.06 Stop function 0

E: 51.06 Output instance 102
71 51.07 Input instance 103
8 51.08 Dutput 1/0 par 1 i

9: 51.09 Qutput 1 /0 par 2 2
10: 51.10 Output 1/0 par 3 3
11: 51.171 Qutput 140 par 4 3202
12: 5112 Input 140 par 1 4
1359113 Input 140 par 2 102
14: 5174 Input 140 par 3 105
15: 51.15 Input 140 par 4 107

A0 B AL Mbea b LI e B

Upload | Qownloadl

e
34
34
34
34
34
34
34
34
34
34
34
34
34

Wi

Param Help |

Load from file | Sawve tofile |

Cloge |

Help |
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4. Modbus Setup

The Modbus slave interface can handle up to 512 bytes of I/0O data in each direction.

41 Wiring

For connection and proper termination of Freelance to the HMS Anybus-X Gateway AB7817,
consult the 3BDD012501R0301 - Freelance Mounting and Installation Instructions and

HMS - X-Gateway Interface Addendum: Modbus RTU Slave Interface.

4.2 Configuration

On the Modbus RTU side of the AB7817 gateway, use the switches to set the Node ID, Baud
rate, Parity, Stop Bits, and Interface Protocol. Reference the HMS — X-Gateway Interface Ad-
dendum: Modbus RTU Slave Interface manual for proper settings.

In the hardware structure of Control Builder F, insert a Modbus Master under the FI 820F mo-
dule. Then double click on the Master node to set the Modbus parameters.

3, Industrial IT Control System Freelance BOOF Control Builder F drive_test Confi stion: Hard structure EN

Hardware structure  Search!  Edit  IjOeditor! System  Crossreferences! Options Back! Help

sloQp(m o|s|wmle(x] 2EEE0 0 e Sle] ol olslkie] &

El-finie ZE HWSYS (HWSY3)
- ﬁ.‘gps 7 ACTOOF (ACTO0FZ)
B fﬂ o 5P PM7E (PM7ES 2 P)
~mpf Serl: MODM DEV (MODM 2 3 1)

MODBUS Master Object (MODM_DEY)

:J‘/ sl WIS (WISZ) Il Parameter: Modbus Master Objeck MODM_DEY 1'
General data
MHame: HODHM 2 3 1 Short text:
Long text: |
Settings |
Interface: W
Framing tode: ~ Baudrate — Stop Bits—
* RTU " pS232 33400 Bit/s = 1 bit
= ASCH {+ R5485 19200 Bit/s 2 bits
£ F5422 " 9800 Bit's
4800 Bitds
2400 Bitds — Parity
 1200Bitss " none
GO0 Bitfs " odd
 300Bit/s & even

0K I Cancel Save Feset Check Help

Note:
The Modbus parameters set in Control Builder F must be identical to the
Modbus parameters set by the gateway switches.

The variables may now be used for programming. Due to the different protocols of Freelance
and HMS, the bytes must be rearranged for each word. In the example below, Freelance is
reading and writing to an ABB drive via the Modbus RTU — Gateway — DeviceNet method. The
program is written in function block diagram.

Examples:

When reading or writing to the register, insert one of the Modbus Master function blocks: a
Modbus Master Read or Write Register 1, 8, or 16. It is also necessary to insert the Unpack
Word to Byte and Pack Byte to Word function blocks, and then cross the connections be-
tween them (see the following graphic).

10 DeviceNet for Freelance | ABB Freelance



WTEl
EMN EMO
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E]
RMULT
ERO
) WIBE
RO o EM EMD
Fitz i oo |
ROZ am
Fill4 o
RO5 IE
ROE =
RO7 =
R0g =
piy WIES
FSF = EM EMO -
EFR n oo #
STA R < om
=
7] ]
wTBEZ
EM EMO
I o0 # =1
am
&
5]
W
ENM = ERO |
WTES REG osR b
ENM ERO | OvE |-
W 11} aan Wil REF =
oo EFR |-
4 | sTA
7
£

The Modbus Master function blocks must be parameterized. The Slave address is the Modbus
address set on the HMS gateway, and the Interface name is the name of the Modbus Master

inserted in the hardware structure (F2 will list available Masters). For information on register

addresses consult the HMS — X-Gateway Interface Addendum: Modbus RTU Slave Interface

manual.

Il Parameters: Read-Register-8 MODM_RBR

General data

Help

Name: Shurttextl Processing: v
Lungtextl Sequence: IE
Prio.  Hint Message text
|— v| J | vI Autorequest.

Cancel |
Time-out: Repeats: Interface name:

Save
P e e L

Reset
Modbus function Read [ Holding Reg. 03  Input Reg. 04) LI

Check |
Slave addr.; * Holding Reg. gian agdress: Register count: |

S

" Input Reg. le Il5

< >

g
5

x|
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When changing from word to another variable type, you may need to scale the value as well.
In this example below, the top line reads an input, swaps the bytes, converts to real, and then
scales the value with a scale block. The bottom line takes a real value, scales the value with a
scale block, converts to word, swaps the bytes, and then writes to an output. The “WIN2” and
“WOUT2” variables would then be connected to a Modbus Master function block.

FPM_SWITCH FPM_SCAL
EM EMO | EM ENO|
WINZ ] falili] s . _- ] auT FPR
ool
=] [i] STAR
ERR|
[21]
FEF1_SCAL REF1_SWITCH
EM ENO} EM EMO}
N
REFT_SPEED I out E - I [alili] i WOOT2
- on 3
ST
ERR}| [+]
[z3]
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5. Profibus Setup

The HMS AB7663 gateway features automatic baud rate detection from 9.6 kb/s to 12 Mb/s.
The slave interface can handle up to 244 bytes of I/O data in each direction. However, the total
data size (input + output) cannot exceed 328 bytes.

5.1 Wiring

Connect a standard Profibus cable from the FI 830F Profibus Master module to the HMS
Anybus-X Gateway AB7663. For information about correct cabling and termination consult the
3BDD012501R0301 - Freelance Mounting and Installation Instructions.

5.2 Configuration
On the Profibus side of the AB7663 gateway, set the two dials to the desired slave address.

In the hardware structure of Control Builder F, insert a slave using gsd.

¥sIndustrial IT Control System Freelance 800F Control Builder F osio42_si Configuration:|

Hatdware structure  Search!  Edit  Iforeditor! System Cross references!  Options Back! Help

eloEe(m s elex] RREE O« S(2]] ol %)ewe

Sl fiueeyf HSYS (HWSYS) oo o
E- - ACBOOF (ACA00F1) iy .
o EMEMULATOR (EMULATORZ) WASTER Model name: Profibus DPY1 Master
[ @8/ m700 ACTOUF (ACTOOF4) 'F;ag nadrdne 1F'ROF_5_F1
S a00ress:

B ps1 ACBOOF (ACEOOFS)
B S SABOIF (SAS0LF 5F)
of SiF2 FI830F (FIB30F_5_F1)
- f PROFI_M_DEY (PROF_S_F1)
-EJ S:F3 FIB40F (FIS40F_5_F3
o SiF4 FI820F (FIS20F_5_F4) PROFLS _DEYV___Prafib
ol 051 WIS (WISL)

Cancel

Select the node the gateway is on and the slave address that was set by the dials.

Slave Position |

Mode Mumber: |2 j

Busz &ddress: |2 vl Cancel |

Select the gsd file provided for the HMS Anybus-X Gateway, and import.

Profibus Slave: GSD File Import o

|
Have dizk...

LCancel
endor | odel | R evision | Filename
ABE Oy ABE Drives RPBA-I Yerzion 1.00 ABB_0812 gzd
ABE Oy ABB Drives RPBA-OT Yersion 1.10 ABBI0E1 2 G50

FROFIBLI® H 1]
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Insert the modules of the slave based on the number of word inputs and outputs being trans-
ferred.

¥i] Industrial IT Control System Freelance 800F Control Builder F oslo42_si Configuration: Hardware structure EMERGENCY
Hardware structure  Search! Edit  LfO editor!  System  Cross references!  Options  Back!  ©bject  Help

oo @ o8 wex| REEED D e 82 ofe &lelme 6le|

Bl o] HWSYS (HWSYS)

G- ACEOOF (ACEOOF1) YYendor: HME Industrial MNetworks
.. V‘ EM EMULATOR (EMULATORE) hWlodel name: Anybus-3 FROFIBUS DP-%1
- 700 ACTOOF (ACFOOF4) Tag name: SL_5F1_1
=8 pst ACBOOF (ACAO0FS) Bus address: a0
of 5P SABOIF (SABOIF_S_F)
of SiE1 EIS03F (EIG03F_5_E1)
+f S:F2 FIS30F (FIS30F_S5_F1) 41
E#HJ PROFI_M_DEY {FROF_5_F1) I Position | Module name: | Module bype |
E#J Mode: 1, Busaddr, 20: PROFLS DEV () MSFz_1 0 QUTPUT: 4 wards
f vf Mod,Addr, 0 QUTPUT: 4 words (M2 il | MEFZ_1_1 IMPUT: 4 wards
@ +f Mod.addr, 1 INPUT: 4 waords (MSF | 2
of SiF3 FIS40F (FIG40F_5_F3) 3
{he+f S:F4 FIE20F (FIB20F_S_F4) 4
i o Ser1:MODM_DEY (MODM_S_F4_1) 2
----- o o5l WIS (vIS1) 3
g

Enter the “I/O editor!” for the assignment of variables to the words.

I/0 editor: Node: 2, BusAddr. 2: PROFI_S_DEY {5L_5F2_2) ' il

Irpuat |Dutput| Diagnnsi&l

Total length: 2 byutes

1 Component I Data type IByteI Bit ILengtI’l Yanable Comment

Insert component  Ins

Belete component  Del

Uk Gkt
Copy ChrlC
Paste hrfHEy
Mave Block

Cross reference FS

Undo ChrlH+-2

<] | |
LCheck | 0k, I Cancel | Apply |
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1/0 editor: Node: 1, BusAddr. 20: PROFI_S_DEY¥ {SL_5F1_1) ) x|
Irput | Dutputl Diagnosis
Tatal length; 8 byutes
Component Data type Byte| Bit |Lengt Yariable Comment
M1_IM_WORDO  [WORD 1] 1] 16 W1
M1_IM_WORDZ  |[WORD 2 1] 16 WM 2
M1_IM_WORDA  [WORD 4 1] 16 WM 3
M1_IM_WORDE  [WORD g 1] 16 Wi 4
1] | A
LCheck | (N} I Cancel | Spply I

The variables may now be used for programming. Due to the different protocols of Freelance
and HMS, the bytes must be rearranged for each word. In the example below, Freelance is
reading and writing to an ABB drive via the Profibus — Gateway — DeviceNet method. The pro-
gram is written in function block diagram.

Examples:
When reading or writing to the word variable, insert two function blocks: Unpack Word to Byte
and Pack Byte to Word. Then, cross the connections between them (see below).

# 5TA
3 |

When changing from word to another variable type, you may need to scale the value as well.
In this example below, the top line reads an input, swaps the bytes, converts to real, and then
scales the value with a scale block. The bottom line takes a real value, scales the value with a
scale block, converts to word, swaps the bytes, and then writes to an output.

5TA_SWITCH

EMO F
onn

[ e
[10]

RPM_SWITCH RET_SCAL
EN EMO} EN
=+ 1N +RE
WINE N ono N FEM
Qo '8YW0) 19 20
[&] hﬂ
FEFT SCAL
EN j2a1 8
FEFLSFEED N ? ouT = " WOUTZ
[[FEFLSPEED e .
sTal
ERR|

=
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