Users guide

VIPA DeviceNet Slave IM253DN Rev. 1.05

1 Introduction

The IM253DN is a generic poll only DeviceNet slave. It can handle all VIPA System200 components e.g. digital IO, analog IO, communication modules. (You even can plug in an IM208, VIPAs PROFIbus master, to build a DeviceNet/PROFIbus bridge.)

2 Features

· Group 2 only device (uses ‚predefined connection set‘)

· Poll only device (no ‚bit strobe‘ or ‚change of state‘ operating mode)

· All DeviceNet data rates supported:  125kBaud, 250kBaud, 500kBaud

· Setting of data rate with a special power up process (Baudrate will be stored in EEPROM)

· Setting of DeviceNet address by switch

· EDS file and bitmap for Allen&Bradley ‚DeviceNet Manager‘ supplied

· 144 byte (instances) of parameter data settable via Parameter Class (data will be stored in EEPROM). Using this, up to 8 VIPA configurable modules (e.g. multi analog IO) can be parameterized.

· IO data is automatically mapped in order of appearance (slot #1 to #32) and data size of a module.

3 Delivered parts

· IM253DN

· Floppy Disk  (EDS and BMP file)

· Users guide

4 What the customer needs to do

4.1 Setting of DeviceNet data rate

4.2 Setting of DeviceNet address

4.3 Installation of EDS and BMP file

4.4 Setting of parameter data (only needed if using configurable System200 modules)

4.5 Addressing IO data from a DeviceNet scanner

4.1 Setting of DeviceNet data rate

The DeviceNet data rate is programmed by a special power up procedure:

· Select data rate by address switch:

address 90 = 125kBaud

address 91 = 250kBaud

address 92 = 500kBaud

· Power up the IM253DN

· The green LED shows that programming to EEPROM was successful

· Power down the IM253DN

4.2 Setting of DeviceNet address

· Use the switch for setting a valid DeviceNet address (#0..#63)

· Power up your IM253DN (Only a power up or an automatic reset will read the selected DeviceNet address. During normal operation, changes to the address switch will not be recognized)

4.3 Installation of EDS and BMP file

The following example demonstrates how to install EDS and BMP files to the Allen&Bradley DeviceNet Manager Software:

· Copy the file Im253dn.bmp into the folder \DNETMGR\RES
· Copy the whole structure...     
501.vnd

|-- 0.typ



|--1.cod




|-- 1.eds




|-- device.bmp
      ...into the folder: \DNETMGR\EDS       (1.eds is the EDS file)

· Connect Manager Tool and IM253DN to DeviceNet

· Start DeviceNet Manager

· Select the same ‚Data Rate‘ value as you did in step 4.1 Setting of DeviceNet data rate
· Start Network WHO
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Picture 1:  Network WHO

The VIPA IM253DN will show up. In this example it has the DeviceNet address #9
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Right-click on the IM253DN (see picture 1) and select ‚Device Details‘ in the popup menue

Picture 2: Device Details

VIPAs Vendor Code: 501, the unique Serial Number of your IM253DN and some more information shows up.

4.4 Setting of parameter data

If you want to use configurable VIPA System200 modules you need to provide parameter data for the IM253DN. The DeviceNet node will store the parameter data in its EEPROM. At every power up or receipt of new parameters, the stored parameter data will be sent to the modules.

· Double click on the IM253DN. All parameter data of IM253DN will be uploaded.
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Picture 3: Device Configuration – Enhanced Mode

· Our example shows a IM253DN with 8 nonconfigurable modules in slot #1 to #8 and two configurable modules in the following slots: Firstly there is a SM231 multifunctional Analog In module in slot #9. Secondly there is SM232 multifunctional Analog Out module in slot #10.

· Using ‚Parameter Group‘ you can show All Parameters (144bytes) or a single parameter group (18bytes). Each group contains the parameters for one module. Check out the selection of 1_ParameterGroup to 8_ParameterGroup. (Parameter groups are freely assignable so the group number has nothing to do with the slot number where the parameters are sent to!)

· Find a free parameter Group (all values zero). The belonging parameter bytes have the group number as prefix, e.g. 2_ParameterGroup bytes got the prefix 2_ )

· Double click on the parameter 1_len    (see picture 3)
[image: image3.png]Parameter

S Onive Connaton
Bit Load from Device:
0 BitD
2 [ Bit2
3 X EiEd
e
5 [C Bit5
e
71 Bt7 Param Help
el Vake

oA Hexadecinal

[ seletDefat_| [ <<Previows | Newt>>





Picture 4: number of parameter bytes

· Refer to your modules‘ user manual to find out the number of parameter bytes needed. Enter that number in the above form. (In our example the SM231 module needs 10 parameter bytes.)

· Exit the form with OK
· Double click on the parameter 1_slot     (see picture 3)
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Picture 5: slot number

· Change the representation type to ‚Signed Decimal‘

· Try the button ‚Param Help‘ (see picture 5). It will show the usage of the selected paramter. (In picture 6 it gives a hint that the slot number of a module should be a value between 1 and 32.)
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Picture 6: Param Help

· Assign the parameter data to the module's slot number: The IM253DN has the slot number zero. The succeeding slots #1 to #32 are free for modules. In our example‚

    "Analog In  SSM231" is placed in slot #9.

· Click on button ‚>> Next‘. The succeeding parameter byte will show up in the edit window:
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Picture 7: paramter byte

· Refer to your modules‘ user manual to find out the parameter byte values. (A configurable module can handle up to 16 parameter bytes.)

In our example we want to provide the following functionality to the Analog In SM231:

Byte0 = 00hex 
(no diagnosis alert)

Byte1 = 00hex 
(reserved)

Byte2 = 2Bhex 
(channel #0 functionality: Voltage measurement +/-10V)

Byte3 = 2Dhex 
(channel #1 functionality: Current measurement 4..20mA)

Byte4 = 2Dhex 
(channel #2 functionality: Current measurement 4..20mA)

Byte5 = 2Dhex 
(channel #3 functionality: Current measurement 4..20mA)

Byte6 = 05hex 
(channel #0 option byte: 202 conversions/second)

Byte7 = 00hex 
(channel #1 option byte:   15 conversions/second)

Byte8 = 00hex 
(channel #2 option byte:   15 conversions/second)

Byte9 = 00hex 
(channel #3 option byte:   15 conversions/second)

· Select the appropriate byte (on top of the window you can read the parameter name: 1_byte0) and set the belonging value.

· After setting parameter bytes all the configurable modules need to be saved to the IM253DN. Click on button ‚Save to Device‘
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Picture 8: Storage of parameter data

· Select ‚All Parameters‘ and click on button ‚OK‘
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Picture 9: Download

· Look at the ‚Status‘ text. During transmission you will read ‚Status: Downloading‘. When transmission is completed the text will change to ‚Status: Device Values‘.

· Watching the Analog In module, in our example the 1st red LED will be switched off and LED #2,#3,#4 will light up.

· Using the ‚Load from Device‘ button you can read back the IM253DN parameter data.

4.5 Addressing IO data from a DeviceNet scanner

The IM253DN automatically recognizes which modules are present and generates the right values for the IO instance attributes ‚produced connection size‘ and ‚consumed connection size‘. All Input data is mapped in order of appearance (starting with slot #1 to slot #32). Output data is handled in the same way.

Example:


Picture 10: example setup

produced connection size = 12byte     (1+1+1+1+4*2)

consumed connection size = 12byte     (1+1+1+1+4*2)

· Find out the attribute values  produced connection size  and  consumed connection size.

· Select  Poll IO  as connection type between your scanner and the IM253DN.

· Set the scanners  ‚Receive Data Size‘  = produced connection size
and the scanners ‚Transmit Data Size‘ = consumed connection size
· Map Receive/Transmit Data according to your needs

· Activate IM253DN in scanlist

· Start your DeviceNet scanner.

5 IM253DNs LEDs

5.1 LED names

The IM253DN does not have the DeviceNet typical ‚Module/Net Status‘ or ‚IO Status‘ LEDs. Nevertheless VIPA decided to provide the same LEDs as on their PROFIbus slave IM253DN or on the CAN slave IM253CA.


PW
(=Power)

Power Supply


ER
(=Error)

DeviceNet or Backplane bus


RD
(=Ready)

Backplane bus


BA
(=Bus Active)

DeviceNet

5.2 LED states in DeviceNet-mode (=switch addresses 0..63)

5.2.1 Power up without DeviceNet



PW
on


ER
off


RD
flashes


BA
off

After Power up  -> PW on

The Backplane bus is ready. In case of stored config data in the EEPROM, the parameters were transfered successfully into the aimed modules. -> RD flashes.

5.2.2 Power up without DeviceNet



PW
on


ER
on


RD
off


BA
off

Backplane bus error. -> ER on

Or in case of stored config data in the EEPROM, the parameters could not be transfered into the aimed modules (wrong slot number or module failure). -> ER on.

5.2.3 Power up with DeviceNet, without Master



PW
on


ER
off


RD
flashes


BA
flashes

After Power up  -> PW on

At least one other device is active on DeviceNet. The ‚duplicate MAC ID check‘ was examined successfully, i.e. the address of your IM253DN is unique. -> BA flashes.

The Backplane bus is ready. In case of stored config data in the EEPROM, the parameters were transfered successfully into the aimed modules. -> RD flashes.

5.2.4 Power up with DeviceNet



PW
on


ER
on


RD
off


BA
off

After Power up. -> PW on

The ‚duplicate MAC ID check‘ failed: Your IM253DNs DeviceNet address is already in use or you configured the wrong DeviceNet data rate for your IM253DN. -> ER on

5.2.5 Power up with DeviceNet, without Master



PW
on


ER
on


RD
flashes


BA
flashes

After Power up. -> PW on

At least one other device is active on DeviceNet. The ‚duplicate MAC ID check‘ was successful, i.e. your IM253DNs DeviceNet address is unique. -> BA flashes.

The Backplane bus is ready. The config data could not be transfered into the aimed modules (wrong slot number or module failure). -> RD flashes, ER on.

5.2.6 Power up with DeviceNet, with Master



PW
on


ER
on


RD
on


BA
on

After Power up. -> PW on

The IM253DN passed the ‚duplicate MAC ID check‘ and has got a Master. -> BA on

The Master has set up an IO-connection with IM253DN -> RD on

The config data could not be transfered into the aimed modules (wrong slot number or module failure). -> RD flashes, ER on.

(Hint: Since 5.2.6 Power up with DeviceNet, with Master hase the same LED state as 5.4.2 hardware error you need to distinguish between both cases. Either by unconnecting the DeviceNet plug (-> ER and RD then flashes) or with a Network Who in your DeviceNet Manager -> in case of a hardware malfuncition the IM253DN won’t appear on the network.)

5.2.7 Operating state with DeviceNet, with Master



PW
on


ER
off


RD
on


BA
on

The IM253DN has got a master. -> BA on

An IO-connection has been established. -> RD on

This is the normal operating state of your IM253DN.

5.2.8 Backplane bus error, with DeviceNet, with Master



PW
on


ER
on


RD
off


BA
on

An error occured on the Backplane bus. -> ER on, RD off

The IM253DN has got a master. -> BA on

After 30 sec the IM253DN will execute a RESET.

5.2.9 Transition from operating state to module error state



PW
on


ER
on  (lasts 1second)


RD
off


BA
off

A module failed -> ER on for 1 second, after that RESET of IM253DN

a)



PW
on


ER
on


RD
flashes


BA
on

After reboot the IM253DN will show up with a different amount of IO-data (if the failed module still is out of order). The produced connection size  and the  consumed connection size  have changed.

The config data could not be transfered -> ER on, RD flashes.

The IM253DN has got a master -> BA on

(Hint: At an Allen&Bradley Scanner, error #77 appears. That means that the amount of IO data of the slave went wrong.)

b)



PW
on


ER
off


RD
on


BA
on

After reboot the IM253DN will show up with a different amount of IO-data (if the failed module still is out of order). The produced connection size  and the  consumed connection size  have changed.

The IM253DN has got a master -> BA on

An IO-connection was established -> RD on

(Hint: At an Allen&Bradley Scanner, error #77 appears. That means that the amount of IO data of the slave went wrong.)

5.2.10 Transition from operating state to connection error state



PW
on


ER
flashes


RD
flashes


BA
on

An IO-connection timed out. (unplugged bus connector, broken wire, ...) -> ER flashes.

The IO-connections doesn’t exist anymore -> RD flashes

All Inputs and Outputs will be set to zero.

The device still belongs to a master -> BA on.

5.3 LED states in Parameterization-mode (=switch addresses 90..92)

The addresses 90,91,92 are used for DeviceNet data rate setup:

address 90 = 125 kBaud

address 91 = 250 kBaud

address 92 = 500 kBaud



PW
on


ER
off


RD
on


BA
off

After power up, wait till the green RD LED lights up. The baudrate was programmed into the EEPROM. You can power down the IM253 now.

5.4 LED states on device errors 

5.4.1 invalid address



PW
on


ER
on


RD
off


BA
off

You choosed an undefined address:

neither [0..63] DeviceNet-mode nor [90..92] Parameterization-mode.

5.4.2 hardware error



PW
on


ER
on


RD
on


BA
on

If this LED-state appears and your IM253DN isn’t connected to DeviceNet, then an EEPROM or RAM malfunction was detected.

(Hint: Since 5.2.6 Power up with DeviceNet, with Master hase the same LED state as 5.4.2 hardware error you need to distinguish between both cases. Either by unconnecting the DeviceNet plug (-> ER and RD then flashes) or with a Network Who in your DeviceNet Manager -> in case of a hardware malfuncition the IM253DN won’t appear on the network.)

-> in case of a hardware error contact VIPA GmbH for service
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