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Introduction 3

1 Introduction

The 3rd generation AED / FIT® has a DeviceNet interface.

This CAN-based interface opens up new and powerful options for users and their technical
weighing applications.

This document describes commissioning an AED / FIT® with a programmable controller
(PLC). But there are so many different PLCs on the market, that it is only possible to give a
general overview.

Thanks are due to Hilscher GmbH (www.hilscher.com), who have generously given us their
permission to use screenshots from the SYCON Software.

AED9101B HBM


http://www.hilscher.com

General

General

HBM

DeviceNet is a CAN-based network, which has been standardized by ODVA (Open Device
Vendor Association ). Specifications can be obtained from ODVA (www.odva.org).

HBM products are usually "Class2 only" devices, so they only have a subset of the De-
viceNet functionalities.

DeviceNet defines a series of connections for the transmission of data:

Explicit

This connection is provided for transmitting acyclic data and it is normally used to transmit
configuration parameters.

Polled

This is used for the transmission of cyclic data, that is to say measured values and their as-
sociated statuses. The PLC transmits the output data (control word) and receives in re-
sponse the input data (measured value, trigger or dosing result). The control word contains
individual bits, with which the user can trigger functions such as zeroing and taring. The for-
mat of the poll data can be found in appendix 2.

Bitstrobe

With the bitstrobe connection, the PLC induces a single AED / FIT® or a group of them to
transmit the current measured values with the associated status. The format of the bitstrobe
data can be found in appendix 2.
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Identification

3 Identification

Devices are identified by a vendor ID and a product code:

Device Vendor ID Product Code
AD103 389ex 5014ex

FIT®3 389,ex 502,ex

EDS file

An EDS file is included among the items supplied with the devices. This is required for com-
missioning the AED / FIT® with a PLC. Import the EDS file associated with your firmware into
your controller. Use your controller configuration tool to read out the firmware version of the
AED / FIT®. EDS files can also be obtained from the HBM Website(www.hbm.com).

File name nomenclature:

PRODUCT_FIRMWAREVERSION_MAJORREV_MINORREV_DNS.EDS

FIT3_P73_1_01_DNS.EDS

indicates a DeviceNet EDS file of Version 1.01 for firmware version P73 of an FIT®3.
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Planning the DeviceNet network

Planning the DeviceNet network

HBM

The structure of a DeviceNet network requires careful planning:

o Estimate the expected cables lengths; under no circumstances must you exceed the
maximum values applicable to the selected bit rate. Avoid spur lines. This is why the
AED / FIT® has separate pins or core pairs for CANin and CANout. Use multi-port taps, if
necessary.

Maximum cable lengths for DeviceNet

Baud rate [kbit/s] 125 250 500

Maximum cable length [m] 500 250 100

¢ Use only standard-compliant cables with a characteristic impedance of 120 Q.
e Estimate the expected bus load. The rule of thumb for estimating the bus load is:
bus load[%] = 33900+AED_FIT_count*output rate[number per second] / bit rate.

If the bus load exceeds 75 %, choose the next highest bit rate. If the bit rate cannot be
increased any further, the network must be split into several segments, each with separa-
te DeviceNet connections.

e Check the dimensioning of the power supply with regard to voltage drops on the power
supply lines.
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Commissioning the network

5 Commissioning the network
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Check the bus termination. The bus needs a differential resistance of 120 Q at both
ends.

A The CANBus does not work without termination resistors.

Check the Mac Ids (node numbers) and the bit rates of the connected nodes.
The factory settings for the AED / FIT® at the time of delivery are:

- Bitrate: 125 kbit/s

- Node ID: 63

Mac IDs must not be duplicated. Nodes that detect a duplicated Mac ID during
power-on, proceed to the "Communication Fault" state. The only way to exit
this state is by a reset or a power-on.

All the nodes used must have identical bit rates. If the bit rates are different,
this can result in a "bus off" state for a node and possibly even the entire net-
work. The only way to exit a "bus-off" state is by a reset or a power-on.

A configuration tool is needed to change the Mac ID or the bit rate:
- Sycon manufacturer Hilscher http://www.hilscher.com

- Larcan manufacturer LARSYS http://www.larsys.com

- RSNetworks from Rockwell http://www.rockwell.com

- AEDPanel32 from HBM http://www.hbm.com

- or the configuration tool that came with your controller.

For further details, please see your documentation.

The bit rate or the Mac ID can only ever be selected for a single AED / FIT®. All the other
nodes must be disconnected from the bus. The AED9301 has a slide switch for bus dis-
connection.
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8 Changing the bit rate and the Mac ID with AED_Panel3

6 Changing the bit rate and the Mac ID with
AED_Panel3

{E]AED_Panel32 : ADR 63 HBMHBM-AED/FIT , P74 =10 x|
Eilz Erint COptions Help ? Orline_Help

Communi tiun Measure | Graphic | Parameters | Signal conditioning | Display | additional functions

DeviceNet

DeviceNet
Selected AED : AD103C/FIT3 ADRG3
Select AED

ADR ¥ -

Address————

|| reachy él

Changing the Mac ID

¢ Run abus scan

¢ Change the Mac ID in the input field
e Press the Write button

The panel program now changes the Mac ID and stores it safe from power failure in the
EEPROM of the AED / FIT®.
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Changing the bit rate and the Mac ID with AED_Panel3

Changing the bit rate
e Change the setting in the panel.

The panel program now changes the bit rate and stores it safe from power failure in the
EEPROM of the AED / FIT®.

‘@’f As the AED_Panel32 program does not have multi-master capability, the PLC

may have to be brought to the stop state.

-
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Commissioning the AED / FIT®
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Use the configuration tool provided with your controller to do this.

The following screenyshots show a typical configuration with the Sycon tool from Hilscher.

P& 5y Con.EXE - [Unnamed1.dn] : 1= x|
"‘E_g File Edit Wiew Insert Online Settings Window Help _|5 LI
O D"|H x| ®
=
w —_ Master
' MAC D 0
DeviceNet Master CIF100-DNM
Device1l
MAC D 1
Device AD103C
Fat Help, press F1 Devicelet Config Made l_l_

e First import the EDS file of the AED / FIT® into your configuration tool.
e Create a new project
e Enter a master and the requisite slave devices.

e Assign Mac IDs and meaningful names to the devices.
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P& 5vCon.EXE - [Unnamed1.dn] == x]
%% Fle Edt iew Insert oOnline Settings Window Help == x|

O|=(=E| 22|

=

Device Configuration

X

MAC ID

—

File: name

i —
'
DeviceNet

AD103C_P73_1_00_DNS EDS

A

LCancel

Description |Devica1

¥ Activate device in actual configuration

"Actual device

1/40103C B

- "Actual chaosen [0 connection

I~ UCMM check

i Poll ¢ Bitstobe  Changeof state © Cyclic

i~ Connection Dbject Instance Attribute:

Group 3 e

Expected packet rate 200

Watchdog timeout action

Produced connection size 13

Froduction inhibit time

Timeout - Fragmented Timeout

10
1600 ms

Consumed connection size 2

Parameter Data.

~ Available predefined connection data typ

Data type |Descnpt|0n |Data length -

E'YTE ARRAY POLLED_IN 13

E'YTE ARRAY M5 alue 4

BvTE ARASY MSWStatus 2 Append to configured /0 data
E'YTE ARRAY MY alue 4

EYTE ARRAY &S tatus 2 - Insert into configured 1/0 data |

 Configured /0 connection data and its offzet addr

D ata type |Descﬂpl|un

>

EvTE ARRAY CTRLwWordl

EvTE ARRAY POLLED_INT 1B 13

[ Type JiLen Jladdr [0 Type[O Len]O Addr
0B 2 0

0

=]

Delete configured /0 data

Spmbalic Mames |

Far Help, press F1
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Now edit the device function

Devicehlet Config Mode l_

First choose the required connection, which in our example is the polled connection. The
AED / FIT® supports up to 4 connections, that is to say explicit, polled, bitstrobe and
COSl/cyclic connections can be used simultaneously.

Now configure the 1/0O connection data. You can assemble the connection data either as
a "BYTE ARRAY" or as "discrete types". For a "BYTE ARRAY" input, the tags must be
declared if necessary. For "discrete type" input, the offsets have to be entered. The for-
mat for the 1/O data can be found in the appendix or in the AED / FIT® online Help.
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Commissioning the AED / FIT®
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ESyEnn.EXE - [Unnamed1.dn]

"E File Edit Wiew Insett Online Settings MWindow Help

=18 ]
=181 x|

D=3 =|2]

Set default I LCancel

‘{- 'l’- Edit Input Tags, Module "POLLED_IN1"
A f B L
e °ns Tag name T ag description
w #000 1 Detais [
iy —
' #002
d ~wiord
et §ggz Tag name Tag description
jird 1 Detsis| L3281 |M3 Value Set default
H006
#007 B
#008 - T ag name Tag description
#0039 1 [Irpurnnz | Set defaul |
010
#011
#nz —Bit
T ag name Tag description
1 Set default
2
£
1
5
B
i | |
8 | |
String
Length T ag name Tag description
IU Set default I
Acress Path

Fat Help, press F1

Devicellet Config Mode l_

o |f necessary, define the tags for the output data. The format for the output data can be

found in the appendix or in the AED / FIT® online Help.
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P& 5y Con.EXE - [Unnamed1.dn] 1= =]
'1_: File Edit %ew Insert Orline Settings Window Help =1

D=8 £|2]

-
{- Tl Edit Output Tags, Module ‘CTRLWord1®

—Array of B

oo |
h — HOOT
i

Tag name Tag description Ok
U= | Set defaul Concel |
~wiord
Tag name Tag description
1 Detsils|  [0_BiD [Cantral wiord 15t Byte Get default
B -
Tag name Tag description
1 IAusgangDm I Set default
~Bit 3
Tag name Tag description
1 TAR Tare Set default
2 TAS Gros/Met
3 CSM Clear Dosing Result
4 RUM Start Dosing
[ BRE Stop Dosing
B CTR Clear Trigger Fesult
7 ICDL IZeloing
8 E [Clear Pesk aues
Shing
Length Tag name Tag description
] || Set default

Access Path

Fat Help, press F1

Devicehlet Config Maode l_

o Define the bit tags for the input data. The format for the input data can be found in the
appendix or in the AED / FIT® online Help.
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14 Commissioning the AED / FIT®

ES Con.EXE - [Unnamed1.dn]

: =] x|
) File Edit  View Insert Online Settings ‘Window Help - x
I di l di { =
] [=3(=] i:l %
ot
: x|
i —f
i
. MaLC D |1 File name  ADT03C_P73_1_00 DNS.EDS Lancel
Desciiption  [Devicel Actual device
IV Activate deviee in actual configuration ’7 1/AD103C ‘I

Actual chosen 10 connection
h—

& Pol € Btstobe ¢ Change ofslate © Cycic | | UCHMcheck [Gioups d
r— Connection Object Instance Attibul Parameter Diata
Expected packet rate 200 Production inhibit time |1 0 =

‘Watchdog timeout action Timeout - Fragmented Timeaut |1 600 ms

Produced connection size 20

Consumed connection size 2

r— #yailable predefined connection data typy

Data type |Dascliptmn |Data length -

E'YTE ARAAY POLLED_IN 13

E'YTE ARRAY M5V alue 4

BYVTE 4RRAY M5V Status 2 Append to configured |40 data

E'YTE ARRAY MV alue 4

EYTE ARRAY &S tatus 2 v | Inseil into configured 110 data |
r~ Configured |40 connection data and its offset addr

Data type |Des:liptinn

[ Tope [ILen [ladde [0 Type]0 Len]0 Addr |~
BYTE ARRAY CTALword! 0B 2z a
BYTEARRAYPOLLED NI 1B 13 0
BV TE ARRAY IMDYalus] E 1 1 Delete canfiqured 1/0 data
BV TE ARRAY MSYValus] E 4 & -
ENVTE ARRAY MSVStatust E 2 7 ~| Symbolic:Names |

Far Help, press FL

Devicellet Config Mode ’_

¢ |O connection data as discrete types. The offset values (I. Adr) must be entered. The val-

ues can be found in the appendix or in the AED / FIT® online Help.
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A

P& 5y Con.EXE - [Unnamed1.dn] 1= =]
"‘E_g File Edit Wiew Insert Online Settings Window Help _|5 LI
O D“‘| H 2%
]
[l
Parameter Data ﬂ
i — i
i ~Available P
5 Parameter access filker al 52 —
DeviceNet o]
Obj. |Class | Inst. |Attr. | Type Access |Parameter Name Min Mazx ;I
000C |64 |0z |06 |USINT |RjW  |ICR - InternalConversionRat | 1200(600 Samph | 9,254,625 Sam) |
000E |64 oz 03 USINT - [R/W Z5E - AutomaticZeroOnStart |OFf +-20%
=
000F |64 oz 03 USINT R ZTR - AutomaticZeroTracking | Off on
o010 |64 o0z 0A USINT R/t DZT - DynamicZeraTrackingT | 00 63
o011 |64 03 oL USINT R/ CPY - ClearPeakialueMemaor |00 FF
a1z |64 o3 0z USINT R CTR - ClearTriggerEvents oo FF LI
Walues
Help :l *—I
_I Decimal
>
i~ Customized P.
lass |Inst, | Atkr, | Type Parameter Name Value - Add
64 0z 1} USINT FMD - FilterMode IIR Filter 2nd Order —
[ 0z a7 USINT IMD - Inputiode: StandardMode Delete |
_I User
Help ;I Parameter
L
Fat Help, press F1 Devicelet Config Made

Run parameterization. The parameters selected here are written to the AED / FIT® each
time the network is started up. This process is not suitable for all parameters; see Note.
The alternative option is to run parameterization via the AED_Panel32. The parameter set
can be stored with the attribute 110/ 6 / 2 or the panel in the EEPROM of the AED / FIT®,
where it is safe from power failure.

There is no point in writing all the parameters of the AED / FIT®; only modify those pa-
rameters that are useful in your application

Some of the parameters must only be written in a specific sequence. If the rules are
violated, error messages can result.

Some of the parameters have minimum and maximum values and if these are ex-
ceeded, error messages result.

Some parameters cannot be written in "legal for trade mode" (LFT > 1).

Some of the parameters are Set Only, a Get access returns a 0 value.

Further details can be found in the online Help for the AED / FIT® or the EDS file.
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8 PLC-Programming

The network can now be started up. The PLC parameterizes the AED / FIT® with the stored
values and then starts cyclic operation. If the AED / FIT® has to be controlled or parameter-
ized while cyclic operation is ongoing, there must be user programming in the PLC. There
are so many different PLCs available on the market, that it is only possible to give a general
overview.

DeviceNet provides several options for control and parameterization in cyclic operation:
¢ Input data of the poll connection

The bits defined in the input data (control word) of the poll connection are used to control
functions such as zeroing, taring, starting the dosing process, etc. The stored functions
are triggered when the relevant bit is set. If the function is to be triggered again, the bit
must first be cleared and then reset. It is preferable to use the poll connection for control,
as this has a higher priority and so you can count on the defined response times.

e Attribute access via the explicit connection

With the explicit connection, a control or re-parameterization can be performed during
ongoing operation by writing individual attributes. As the explicit connection has a low pri-
ority, response times can vary considerably. For the classes and instances of the indivi-
dual attributes, please see the EDS file or the AED / FIT® online Help.

Some of the functions (such as LDW/LWT) have execution times of up to 4.5
seconds. Once these functions start, there is an immediate and positive ac-

knowledgement. The user can query the function end and result with a busy
flag (attribute 100/1/12).

e Reading out attributes in cyclic operation

The attributes transmitted via the cyclic connections are permanently stored in the firm-
ware of the AED / FIT® and cannot be re-mapped.

If required, the user can read out other interesting values, such as the actual dosing time,
via the explicit connection. To do this, it is usually necessary to have user-programming in
the PLC. PLC manufacturers make function blocks available for this.
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Poll input data

Poll input data for IMD = 0, 1

Offset Byte
0
1 LSB
2
3
4 MSB
5 LSB
6 MSB
7 LSB
8
9
10 MSB
11 LSB
12 MSB

Poll input data for IMD = 2

Content

IMD value, Oor 1

MSV value (measured value)
MSV value (measured value)
MSV value (measured value)
MSV value (measured value)
MSV status (measurement status)
MSV status (measurement status)
MAYV value (trigger value)

MAYV value (trigger value)

MAYV value (trigger value)

MAYV value (trigger value)

MAYV status (trigger status)

MAYV status (trigger status)

Offset Byte Content

0 IMD value, 2
1 LSB MSV value (measured value)
2 MSV value (measured value)
3 MSV value (measured value)
4 MSB MSV value (measured value)
5 LSB MSV status (measurement status)
6 MSB MSV status (measurement status)
7 LSB FRS value (dosing result)
8 FRS value (dosing result)
9 FRS value (dosing result)

10 MSB FRS value (dosing result)

11 LSB FRS status (dosing status)

12 MSB FRS status (dosing status)

AED9101B
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Poll output data
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Poll output data

HBM

Byte Bit no.

Offset

0 0
1
2
3
4
5
6
7

1 0
1
2
3
4
5
6
7

Content

TAR —Tare

TAS — Gross/net selection
CSN — Clear dosing result
RUN — Start dosing process
BRK — End dosing process
CTR — Clear trigger result
CDL - Zeroing

CPV - Clear peak value
Reserved

Reserved

Output 1 desired state
Output 2 desired state
Output 3 desired state
Output 4 desired state
Output 5 desired state
Output 6 desired state

AED9101B
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Bitstrobe / COS / cyclic input data
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Offset Byte

0 LSB
1
2
3 MSB
4 LSB
5 MSB

Content

MSV value (measured value)
MSYV value (measured value)
MSV value (measured value)
MSV value (measured value)
MSYV status (measurement status)

MSV status (measurement status)

For further details, please see the AED / FIT® online Help.
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