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Introduction  
 
1.0 Introduction: 

This manual describes the DeviceNet® Module, developed by BALOGH, called the BIDN. The BIDN 
operates as a Group 2 Only Server on a DeviceNet® network, which provides support for two RFID Read-
Only or Read/Write points at each single Node connection on a DeviceNet® network. Each point 
(Transceiver connection) associated with the module acts independently and automatically to the detection, 
Reading/Writing, and communication of data related to the TAG that is located in the Transceiver's 
Transmission Zone.  

 
Some of the features of the module are as follows: 

 
·  IP-65 field mountable package  
·  Nine status LEDS 
·  Supports (2) channels 
·  DIP switch selectable Node Address 
·  DIP switch selectable Data Rate 
·  Quick connectors for all field wiring attachments 

 
 
 

Power Conductor �����
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1.1 Related Hardware and Software:  

For the purposes of developing this manual the following hardware and software, available separately from 
Allen-Bradley, were used: 

 
1.    1747-SDN Series A FRN 1.03   SLC500 DeviceNet® Scanner Module  
2.    1747-L542 OS# 1747-OS400A 2  SLC 5/04 Central Processing Unit 
3.    1746-P2      SLC500 Power Supply 
4.    1746-A4     SLC500 Rack 
5.    1787-MGR Version 1.1   DeviceNet® Manager Software 
6.    1747-PA2E Release 5.01   SLC500 Advanced Programming Software 

 
 
 
2.0 Mechanical Specifications:  

The BIDN is housed in an extruded aluminum enclosure. Each end of the enclosure is capped and sealed 
by a gasket. All connectors that enter the enclosure are rated IP-67. 
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3.0 Electrical Specifications: 
 

BIDN

1.5 mm

15 mm

5 mm

 
 
 
 
3.1 Network Power Requirements:  

Voltage:    24VDC 
Tolerance:    +/- 1% DC 
Line Regulation:   0.3% max 
Load Regulation:   0.3% max 
Temperature Coefficient:  0.03% per deg C max 
Input Frequency Range:  48-62 Hz minimum 
Output Ripple:   250 mV p-p 

  
·  Please reference Appendix F DeviceNet® Power Specifications (Volume 1) for more complete data.  

 
 
3.2 BIDN Power Requirements (from the Network sourc e): 

The BIDN uses the network power supply to power the unit and Transceivers. The network power supply 
must meet the requirements outlined within the DeviceNet® power specification. The total current draw from 
all DeviceNet® units on a Bus must not exceed that of the network power supply. 
Voltage:     24VDC  
Tolerance:     +/- 1% DC 
Maximum Current Consumed:  50mA + Transceiver connection @ 24VDC  
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BIDN Power Requirements  
 
3.3 BIDN Power Consumption (without Transceivers):  

Maximum current consumed 50mA @ 24VDC  
 
3.4 BIDN Power Consumption (with 2 Transceivers):  

Maximum current consumed 350mA @ 24VDC  
 
4.0 Hardware Description: 
 
4.1 Status LEDS:  

 The BIDN is equipped with 9 status LEDS that are externally visible.  
 
·   1 Bicolor LED indicating the health of the device (i.e. Module Status) 
·   1 Bicolor LED indicating status of the communication link (i.e. Network Status) 
·   3 LEDS per channel indicating TAG Present (Green), Operation in Progress (Green), and Fault (Red) 
·   1 - 24 Volt DC LED 
 
Module Status LED  

For this state: LED is: To indicate: 

No Power Off There is no power applied to the device. 
Device 
Operational Green The device is operating in a normal condition. 

Device in Standby Flashing Green The device needs commissioning due to configuration missing, 
incomplete, or incorrect. 

Minor Fault Flashing Red Recoverable fault. 
Unrecoverable 
Fault  Red The device has an unrecoverable fault. Contact BALOGH. 

 
Network Status LED 

For this state:  LED is:  To indicate:  
Not Powered/Not On–
line Off Device is not on–line. The device has not completed the Dup_MAC_ID 

test yet. The device may not be powered, look at Module Status LED. 

On–line, Not 
Connected 

Flashing 
Green 

Device is on–line but has no connections in the established state. The 
device has passed the Dup_MAC_ID test, is on–line, but has no 
established connections to other Nodes. For a Group 2 Only device it 
means that this device is not allocated to a master. 

Link OK 
On–line, Connected Green The device is on–line and has connections in the established state. 

Connection Time–Out Flashing 
Red 

One or more I/O Connections are in the Timed–Out state. 

Critical Link Failure Red Failed communication device. The device has detected an error that has 
rendered it incapable of communicating on the network. 
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Green Operation in Progress  

For this state:  LED is:  To indicate:  

Command in Progress On Executing Command 

No Command in Progress Off Idle: No Command Pending 

 
Green TAG Present LEDS  

For this state:  LED is:  To indicate:  

TAG Present On TAG is in the Transceiver's Transmission Zone  

TAG Absent Off TAG is not within the Transceiver's Transmission Zone 
 
Red Channel Status LEDS 

For this state:  LED is:  To indicate:  

Channel detects fault  On Transceiver/TAG fault  

Channel operational Off Transceiver/TAG is operational 
Note:   A Transceiver fault is indicated when the Module Status LED is blinking and either of the red Channel 

Status LEDS is on. 
 
Green Unit Power LEDS  

For this state:  LED is:  To indicate:  

 On Power is provided to unit  

 Off Power is not provided to unit 
  
 
The figure below depicts the location of status LEDS on the BIDN top cover 
 

Ch 1, Fault
Ch 1, TAG Present

 
. 
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DIP Switches  
 
4.2 DIP Switches: 

The BIDN is equipped with one bank of eight DIP switches, which are located under the top cover of the 
enclosure to the left side of the status LEDS. These DIP switches are used to assign the Node Address  
and the Data Rate.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note:   0=Off, 1=On 
 
 
4.2.1 Node Address:   

 
 
 
 
 
 
 
 
 
 

 

The Node Address DIP switches are used to assign the Media Access Control Identifier (or MAC ID), which is 
an integer identification value assigned to each Node on DeviceNet®. This value distinguishes a Node among 
all other Nodes on the same link. The DIP switches are labeled NA6 through NA1, with the most significant 
switch to the far left side (NA 6 = DIP SW 1 = MSB). 
The range of MAC ID values is from 0 to 63 (Binary). The following table illustrates the range of MAC ID 
settings: 
 
 

NA6 
DIP 1 

NA5 
DIP 2 

NA4 
DIP 3 

NA3 
DIP 4 

NA2 
DIP 5 

NA1 
DIP 6 

NODE 
ADDRESS 

0 0 0 0 0 0 00 

0 0 0 0 0 1 01 

0 0 0 0 1 0 02 

- - - - - - - 

- - - - - - - 

1 1 1 1 1 1 63 
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Data Rate  
 
4.2.2 Data Rate:  

The Data Rate DIP switches are used to assign the baud rate setting for the module. The DIP switches 
are labeled DR2 and DR1, with the most significant being DR2 = DIP SW 7 = MSB. The ranges of 
selectable Data Rates are 125K baud, 250K baud, and 500K baud. The table below illustrates the 
possible switch settings: 

 

DR2 DR1 DATA RATE  

0 0 125K baud 

0 1 250K baud 

1 0 500K baud 
 
4.2.3 Example DIP Switch Settings:  

The following example depicts the DIP switch settings for Node Address 12 and Data Rate of 500K baud: 
 

 
 

  
4.2.4 TAG Addressing:  

(For other TAG types refer to that TAG’s data sheet  or contact BALOGH)

TAG Type  Address  (in bytes)  

OMA 64 byte 2048 - 2111 

OMA 2K byte 0 - 2044 

OMA 8K byte 0 - 8180 

OMX 8K byte 0 - 8180 

OMX 32K byte 0 - 32767 

GIE 512 byte 0 - 511 

GIE 2K byte 0 - 2044 

GIE 8K byte 0 - 8180 

OP 
Read 4-112 Write 16-128 
Must Read or Write in blocks of (4) bytes to OP TAG. 
(Write off set equal to Read addresses) 
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  4.3 Connections:  

All connections to the BIDN are made through three quick connectors: 
2- 5 pin female BALOGH PM/FC connectors for Transceiver connections 
1- 5 pin male DeviceNet® specific sealed mini-style connector to attach to the network 

 
 
BIDN Connectors Bottom View:  

®

 
 
 
 
4.3.1    Connection Pinouts and Mating Types: 
 
4.3.1.1 Transceiver Connection Pinouts and Mating T ypes:  

The following table lists the connector types that are specified for connecting a Transceiver to the BIDN 
Module. The part numbers listed below are available from BALOGH. Please consult the BALOGH cable 
guide for complete details.  

  

M-F/EXT/*M  
Integrated male/female patch cable assembly available in 
lengths of 2 meters, 5 meters, 10 meters, 15 meters, and 
20 meters. Other lengths available by special order. 

 
The drawing below depicts the wiring schematic used when connecting a FC/Male connector to the= 
BIDN Module. 

 

MALE CONNECTOR - END VIEW

4 - BLACK
         O

1 - BROWN
         V

2 - WHITE
        S

3 - BLUE
        E

 
 

 
 

Connections  
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Terminating the Network  
 
4.4    Terminating the Network:  
 
4.4.1 Terminating Resistors:  

DeviceNet® requires a terminating resistor to be installed at each end of the trunk. The resistor 
requirements are:  · 121 Ohms 

1% Metal Film 
1/4 Watt 

Important:   
Terminating resistors should never be included in Nodes. Inclusion of this capability could easily lead to a 
network with improper termination (too high or too low an impedance), potentially causing failure. For 
example, removal of a Node that includes a terminating resistor could result in network failure.  
Terminating resistors should not be installed at the end of a drop line, only at the two ends of the trunk 
line. 

BALOGH Status Byte: 
     MSB              LSB 

7 6 5 4 3 2 1 0 

EXE Bit Low Battery TAG Pre Error Bit Error 
Code 

Error 
Code 

Error 
Code 

Error 
Code 

 
Bit 7) EXE Bit   =  Command Execution Status (1=Command Complete) (0=Command In Progress) 
Bit 6) Low Batt =  (0=Battery OK) (1=Low Battery) 
Bit 5) TAG Pre =  TAG Presence (0=No TAG Present) (1=TAG Present) 
Bit 4) Error Bit  =  (0=No Error) (1=Error, See Error Code) 
Bits 3,2,1,0)  Error Code :  
 0001 = Invalid Length Error 

0010 = PIC Watchdog Error 
0011 = PIC Reset Error 
0101 = PIC Dialogue Error 
1100 = Transceiver Error 
1110 = TAG Memory Fault 
1111 = TAG Dialogue Error 
1011 = TAG Address Error 
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BIDN "OF" Read-Only TAG 
Using Bitstrobe I/O  
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Communications Description  
 
5.0 Communications Description:  
 The BIDN Slave Module uses the Bit-Strobe Command/Response messages to communicate its data to 

the Master. The Bit-Strobe Command and Response messages allow for the rapid movement of small 
amounts of I/O data between a Master and its Bit-Strobed Slaves. The Bit-Strobe Command sends one bit 
of output data to each BIDN who’s MAC ID appears in the Master’s scan list. The Bit-Strobe Command 
message contains a bit string of 64 bits (8 bytes) of output data, one output bit per MAC ID on the network. 
One bit is assigned to each MAC ID supported on the network (0-63). Each BIDN uses this one bit of input 
data as a trigger to produce an 8 byte response. This response contains the last available Channel 
Status and TAG Read data as it relates to each Transceiver channel. The figure below depicts the 
association between the Masters Bit-Strobe request and the BIDN response. 

 
 

MAC ID = 9
Slave
BIDN

MAC ID = 11
Slave
BIDN

MAC ID = 12
Slave
BIDN

MAC ID = 13
Slave
BIDN

MAC ID = 62
Slave
BIDN

 
 

 
  
5.1 Contents of the Bit Strobe Response Packet:  
 The Bit-Strobe Response packet produced by the BIDN contains 8 bytes of data. This packet is divided into 

two zones of information: one zone containing 4 bytes of Channel Status and Read data for Channel 1 and 
the other 4 bytes with the same data relating to Channel 2.  The BIDN automatically manages the reading 
of the TAG each time a new TAG arrives in the zone of the Transceiver.  The only programming required 
by the user is to map the one bit of consumed input data required to trigger the response to the BIDN. 

10100000 10100000 10100000 10100000 10100000 10100000 10100000 10100000
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Description of the Status Byte 
 
5.2 Description of the Status Byte:  

The Status Byte contains information that relates to the state of the Read operation at each Transceiver 
channel. The information in the Status Byte can be applied to the users ladder logic to indicate when a 
Read has occurred or when an error has been detected. The table below breaks down the bitwise meaning 
of the Status Byte. 

 
Read Status Byte Defined  

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 to 0 

Operation 
Status Bit 

Not Used 
 
TAG Present 
 

General 
  Fault 

Specific Fault 

 
5.2.1 Definition of the Status Bits:  
 
Operational Status Bit  

State of Bit  Meaning:  

High TAG Read operation is complete.  

Low TAG Read operation is in progress.  

 
 
TAG Present Bit  

State of Bit  Meaning:  

High TAG is present in the Transmission Zone of the Transceiver. 

Low TAG is not present within the Transmission Zone of the Transceiver. 

 
 
General Fault Bit  

State of Bit  Meaning:  

High Error has been detected Reading the TAG or at the Transceiver. 

Low Read operation was successful, no errors detected. 
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BALOGH Status Byte: 
   MSB              LSB 

7  6 5 4  3 2 1 0 

EXE Bit Low Battery TAG Pre Error Bit Error 
Code 

Error 
Code 

Error 
Code 

Error 
Code 

 
Bit 7) EXE Bit   =  Command Execution Status (1=Command Complete) (0=Command In Progress) 
Bit 6) Low Batt =  (0=Battery OK) (1=Low Battery) 
Bit 5) TAG Pre =  TAG Presence (0=No TAG Present) (1=TAG Present) 
Bit 4) Error Bit  =  (0=No Error) (1=Error, See Error Code) 
Bits 3,2,1,0)  Error Code :  
 0001 = Invalid Length Error 

0010 = PIC Watchdog Error 
0011 = PIC Reset Error 
0101 = PIC Dialogue Error 
1100 = Transceiver Error 
1110 = TAG Memory Fault 
1111 = TAG Dialogue Error 
1011 = TAG Address Error 

 
 
 
5.3 Description of TAG Read Data:  

For the purposes of providing a quick and simple Fixed Code interface to the DeviceNet® network, only  
2 bytes of data are read from the BALOGH "OF" Style 7 byte Fixed Code TAG, from the 7 bytes available 
on the TAG. This provides a range of numbers from 0 to 65535. By utilizing the Data Table Bit Mapping 
features provided in the DeviceNet® manager software, only the bits of information required for the 
application need to be mapped into the Input Image Data File of the PLC.   

 
 
 
 

Tag Address 0 MSB

15 14 13 12 11 10 09 08

Tag Address 1 LSB

07 06 05 04 03 02 01 00

Segment of Tags Memory map read
OF- Style Tag
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Mapping the BIDN/FF to the DeviceNet ® 
 
6.0   Mapping the BIDN/FF to the DeviceNet ®: 

The following discussion will outline one method used to map a BIDN/FF Module onto the DeviceNet® 
Network. This should be considered an example only. Other software resources may be available to 
Configure a network. We will not attempt, nor will we be held responsible for the testing, verification, & 
support of methods not known at the time of this publication. 
 

6.1    Connection to the Network:  
 
6.1.1 Going Online:  

Once the physical link requirements of the network have been met (i.e. proper cabling & termination 
resistors), the BIDN/FF Bit-Strobe response data must be mapped into the 1747-SDN Scanner Module’s 
Input Image File. The first step required is to establish an online connection with the network using 
the Allen-Bradley 1770-KFD Module hardware and the RSNetWorx Software. Start by clicking on 
the RSNetWorx icon on the desktop to launch the application. 
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Once you launch the application do a full network scan. The BIDN device should be picked up in the network 
scan. Make sure the node address of the device is the same one that was set up for the BIDN. Once the scan is 
complete click on the unrecognized device icon and click yes to launch the EDS Wizard. 

 
 
 
 
 

 
 
 

6.1.2 RSNetWorx for DeviceNet : 
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Loading The EDS File  
 
6.2    Loading the EDS File:  

Once the EDS Wizard is launched you need to load our supplied EDS file. You can find the EDS file on 
our website at www.baloghusa.com.  

 
. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Once the EDS file is loaded make sure the BALOGH configuration is right. The I/O map should be 8 Bytes 
input and 1 Byte output. 

 
. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 



������� 3637 Old US-23 Suite 100 Brighton, MI 48114 - (810) 360-0182 - Subject to Modifications 
17

 

 
6.3    Mapping Input Data: 
 
6.3.1 Opening the scan list editor:  

To utilize the information returned from the BIDN/FF, the data will need to be mapped into the Input Image  
File associated with the 1747-SDN Scanner Module. You start by double clicking on the scanner icon in 
the RSNetWorx software. This opens up the scanners I/O options. You then need to click on the scan list 
tab.  

 

 
 
 
 
The scan list tab will list all devices that can be mapped in to the scanner. You just move the devices you want 
mapped in over.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mapping Input Data  
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6.3.2 Configuration of the Data Table Map: 
You then can move the mapped data around the data table how ever you like with the Input and Output tabs. 
You can determine where each device is located in the data table. The software automatically assigns devices 
locations in the data table by default. You can then move them around how every you would like if you need to 
change it. 

 
 
 
 
 

 
 
 

Configuration  
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Application Example  
 
7.0 Application Example: 

The following ladder logic demonstrates one method to utilize the operation complete bit to interlock the 
Transfer of Read data from the Input Image File to an Integer File. 

 

 
 

When the operation complete bit has transitioned from low to high, new data is available at the Input Image 
Table located in 
the 1747-SDN. 
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BIDN Read/Write TAG Series 
Using Change of State Protocol 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
   
 
 
 
 



������� 3637 Old US-23 Suite 100 Brighton, MI 48114 - (810) 360-0182 - Subject to Modifications 
22
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BIDN with Change of State Protocol   
 
Device Description:  

The BIDN is a two channel RFID interface unit for the DeviceNet® network.  This unit allows support for the 
Reading and Writing of all BALOGH Read/Write TAGS.  The BIDN is a slave device on the DeviceNet® 
network using the Acknowledged Change of State connection to move commands and data between the 
master scanner and the Slave Node.  The device is considered a Generic Device Type, which will produce 
132 bytes of TAG Read data and Channel Status, and will consume 22 bytes of instruction format and TAG 
Write data.  The following examples will provide specific information required to communicate to the BIDN 
from the PLC Data Files and setup a BIDN using Allen Bradley’s DeviceNet® 

Manager Software Tool.  
 
8.0 Configuration Using RSNetWorx For DeviceNet:  

Steps Involved: 
In order to communicate with the BIDN, the network scanner must first be configured to recognize the I/O  
Parameters and communication characteristics of the device. Once these parameters are entered, the  
Device must be mapped into the I/O region of the scanner’s memory. After these steps are taken, this data 
Can be saved in a scan list file (.sl*) and in the scanner’s flash memory. 

 
8.1  Online:  

With the BIDN attached to the network, scan the network using the Online Tab function. 
 

 
 
8.2 Loading the EDS file:  

After you click on the online tab and the scan is complete you need to click on tool then EDS Wizard. Once 
you start the EDS Wizard you will need to click on load a directory of EDS Files. You will then pick the 
directory where you have the EDS files stored. If you don’t have the EDS files you can get them at 
www.balogh-group.com. 
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The BALOGH device type is Generic. The connection t ype is Change of State. Input size equals 132  
Bytes. Output size equals 22 bytes.  

 
8.3 Mapping I/O Parameters:  

To map in the BIDN I/O you must double click on the 1747-SDN Module. You then will need to load a scan 
list to the scanner. The scanner will already no the I/O parameters for the BIDN it get the info from the EDS 
File. You will only have to set up where you would like your I/O needs to be mapped in. 
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Edit I/O Parameters (Only with new rev’s) 
 
8.4 Edit I/O Parameters:  
This example below depicts the mapping of the 64 byte configuration. The BIDN now has several different I/O 
possibilities depending on the users needs. It can be setup for 8, 16, 32, and 64 byte configurations. *****This 
option is only available with units with a barcode of BAL 010170 and higher or an ink jet label of 
002230842 and also requires a special configuration  cable to change is settings . The unit’s default setting 
is 64 bytes I/O.  
 
I/O Mapping Parameters: 

 
8 BYTE I/O MAP: 
 
 STATUS                         DATA 
CH1    BYTE 0-1                BYTE 2 – BYTE 9 (64 BITS)  
CH2    BYTE 10-11             BYTE 12 – BYTE 19 (64 BITS) 
 
16 BYTE I/O MAP: 
 
 STATUS      DATA  
CH1 BYTE 0-1       BYTE 2 – BYTE 17 (128 BITS) 
CH2 BYTE 18-19             BYTE 20 – BYTE 35 (128 BITS) 
 
32 BYTE I/O MAP: 
 
 STATUS      DATA  
CH1 BYTE 0-1                 BYTE 2 – BYTE 33 (256 BITS) 
CH2 BYTE 34-35              BYTE 36 – BYTE 67 (256 BITS) 
 
64 BYTE I/O MAP: 
 
 STATUS      DATA  
CH1 BYTE 0-1        BYTE 2 – BYTE 65 (512 BITS) 
CH2 BYTE 66-67              BYTE 68 – BYTE 131 (512 BITS) 
  

COS 64 Byte Input Data Mapping:  
The first map segment maps in the first 16 bits (1 word) of the returned COS message from the BIDN. This 
Is mapped into the Input Image Table of your choice. This data contains the Channel #1 BALOGH Status  
Byte and the channel number. 
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The second map segment contains the 16 bits (1 word) of BALOGH status and channel number data for 
Channel #2. This information starts at byte 66 of the returned COS message from the BIDN and mapped 
Into the Input Image Table location of your choice. 

 

 
 
 
 You will map the third map segment in the TAG data returned from the BIDN for Channel #1. The data 

will be placed into the M1 file location of your choice. The data will start at byte 2 of the returned COS 
message from the BIDN. In this example, the whole 512 bits were mapped in. 
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The fourth map segment will map in the TAG data return from the BIDN for Channel #2. The data will be 
Mapped starting at byte 68 of the COS message from the BIDN and placed in the M1 file location of your  
Choice. In this example, the whole 512 bits were mapped in. 
 

 
 
COS Output Data Mapping: 

Map segment 1 will map the M0 file data to send to the BIDN. This is for both Channels #1 and #2. The  
Number of bits will always equal 176. 
 

 
 

You have now completed the mapping in of the BIDN into the 1747 SDN Module. Mapping of the BALOGH  
BIDN may vary depending on the PLC type & DeviceNet® scanner being used. The functionality of the BIDN  
Does not change. 
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BIDN I/O Configuration Change: 
The I/O settings for the BIDN can be changed on the latest revision boards. This will require a special 
configuration cable. This will also require a terminal program of some sort to retrieve the serial string that the 
bidn will send out on power up. We will be using hyper terminal in our screen shots. 
 

 
 
 
When the cable is hooked up and the BIDN is powered up it will send out a serial command like this. You will 
then need to select witch type of configuration you would like.  
 
1 = 64 Byte I/O (Default) 
2 = 32 Byte I/O 
3 = 16 Byte I/O 
4 = 8 Byte I/O 
 
COMM settings: 
Data Rate 19200 
Data bits 8 
Parity None 
Stop bits 1 
Flow control None 

I/O Configuration 
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Once you select witch option you would like it will tell you witch one you have selected. The BIDN will then need 
to be power cycled for the settings to take effect. You will then need to do a new hardware scan in RSNetWorx 
to map in the new I/O parameters. When you do the new scan RSNetworxs will load the appropriate EDS fie for 
the unit. 
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BIDN-80 Flash Loader Utility Instructions 
 
Install the self-extracting utility into a temp directory. 
 
Run setup.exe 
 
If the default setting are used when setup.exe is run the program Loader.exe will be installed in a directory 
called Balogh. 
 
Under Programs folder the heading of loader will appear with the Balogh logo. 
 
Launch the Loader program. 
 
The default serial port communication settings are: 
 
19.2Kbaud 
Eight Data Bits 
One Stop Bit 
No Parity 
 
These setting should not be changed. 
 
The communications port defaults to COMM 2. This can be changed if required by selecting the 
Communications menu heading and selecting the Port Setting option. 
 
Attach the flash loader cable to the BIDN-80. 
 
The flash loader port on the BIDN-80 can be found beneath the led cover on the front of the unit. The flash port 
is located on the far right corner of the PCB board and is a four-position male .100” straight header. Pin one of 
the flash port is located next to the first LED (green power LED) towards the inside of the board and is marked 
with silk screened lettering J2 1.  
 
Attach the flash loader cables four position female header to the flash port. Pin one of the cable is indicated by 
an arrow symbol D and/or the number 1.  
 
Connect the nine pin female connector to the PC running the Loader software. 
 
Flash the BIDN-80: 
Select the Update heading and choose the Flash Memory menu option. The file name field should read as 
c:\Balogh\BIDN80.bin.   
 
Important: 
Verify that the BIDN-80 has power and that the Network is disconnected from the DeviceNet Master scanner. 
This can be done by removing the connection at the DeviceNet Scanner Module. 

 
Next, select the Open button in the dialogue screen. The Status field should read Flash Loader Ready. 
Now select the Flash  button in the dialogue screen. The flash will first be erased then the status field should 
read Flash Upload in Progress.  The status LED’s will sequence from right to left to indicate that the BIDN-80 
is entering flash mode. Next, the network led will briefly flash red once to indicate that the flash is being erased, 
then it will flash green while the loading is taking place. When complete the status LED’s will cycle through their 
start-up sequence and the BIDN-80 will enter the program execution mode. 

 
 
 

Flash Upgrade 



������� 3637 Old US-23 Suite 100 Brighton, MI 48114 - (810) 360-0182 - Subject to Modifications 
31

 
 
Verifying Current Flash Checksum: 
 
When reprogramming is completed the new checksum can be verified against the files checksum by selecting 
the Get Version  button.  The Get Version field should equal the File Checksum field after reading the 
checksum. 
 
Possible Error: 
If the BIDN-80 is connected to an active network the loader will report back in the status field with this message 
BIDN Connected to Active Network - Upload Aborted!  Disconnect the network, cycle power and try again. 
 
The flash upload is now complete. 
 
Assembling a Flash Loader Cable: 
 
The flash loader port is a four pin RS-232 connection. The pin locations are defined in the table below. 

 
Header PIN 

Number 
Description  

1 RS-232 Transmit 
2 RS-232 Receive 
3 RS-232 Signal Ground 
4 Not Connected 

 
The Flash loader port is located beneath the LED face plate on the front of the BIDN-80. It is a four position 
male .100 straight header mounted on the far right corner of the BIDN-80 main board. Pin one is the pin nearest 
the green surface mount LED and is indicated by the silk screen label J2-1.  
 
To assemble a cable to connect the four pin male.100” header to a nine position D-Sub connector uses the 
following wiring guide. 
 

Header PIN Number  Connection on nine pin female 
D-Sub connector 

1 Pin 2 RS-232 Receive data 
2 Pin 3 RS-232 Transmit data 
3 Pin 5 RS-232 Signal Ground 
4 Not Connected 

 
 
Parts used in cable assembly are listed below. 
 
Molex connector housing 4 position C-Grid “A” series         # 50-57-9004 
Molex crimp terminal gold female C-Grid           # 16-02-0103 
Radio Shack 9-Position D-Subminiature connector         # 276-1538C 
Radio Shack shielded metallic hood           # 276-1513 
3 feet of four conductor shielded cable Belden or equivalent    # 9940 
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Command Structure  
 
9.0 Command Structure: 

The BIDN will consume 22 bytes of TX data and will produce 132 bytes of Rx data. This information will be 
Comprised of commands and data as input information to the BIDN and channel status, data as output 
information from the BIDN. 

   

9.1 Read/Write Request:  
To execute a Read or Write command from the PLC to the BIDN, the output data fields should be organized  
In memory according to the format defined below. Each field represents one byte of information. Two fields  
Will equal one word in the PLC integer file. 

 

Instruction Field 

Command  Command Code  Meaning  

IDLE 00h Clears Scanner output file.  
Disabling duplicate commands from being sent. 

READ 01h 
Read a current TAG with no wait. To do a Read w/ Wait,  
Transition bit 14 in the High Address byte high. A TAG does not need 
to be present when issuing a Read command w/ Wait. 

WRITE 02h 
Writes a current TAG with no wait. To do a Write w/Wait, Transition 
bit 14 in the High Address byte high. A TAG does not need to be 
present when issuing a Write command w/ Wait. 

RESET 04h Resets both Transceiver channels. 

SET 08h Sets a range of TAG memory to a specific value. 

DELAY 10h Establishes a delay in the toggling of the execution bit. 
 

Channel Field 

Channel  Command Code  Meaning  

Channel 1 01h Direct request to Channel 1. 

Channel 2 02h Direct request to Channel 2. 
 
Read/Write with Wait: 
      High Byte of TAG Address Field 

15 14 13 12 11 10 9 8 
Not 

Used 
With wait 

State Not Used Address Address Address Address Address 

      Bit 15:          Not Used 
      Bit 14:          Low=No Wait, High=With Wait 
      Bit 13:          Not Used 
      Bit 8-12:       High Byte of TAG Address 
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Example of Delay Command:  

The delay command is used when the transition of the BALOGH execution bit happens too fast for the users  
Logic to sense. 

 
Channel # 
01or 02 h 10h 00 Extra Delay Time  

(00-FFh) Not Used Not Used Not Used Not Used 

                 WORD 0         WORD 1                                                     WORD 2                                WORD 3 
 

Note:  
The delay command must be sent after the unit is communicating and will need to be sent again if the  
Power to the unit or the Bus is cycled. It does not matter if the command is sent to Channel #1 or Channel  
#2. Once the delay is enabled, it will have the same effect for both channels. Adding this artificial delay will  
Affect length of communication time. Each increment (00 to FFh) adds 1ms delay. 

 

Length Field 

High Byte is always 00h Low Byte Range 01h to 3Eh 
 

Address Field  

High Byte Range Low Byte Range 

00h to 1Fh 00h to FFh 
 

Note: Maximum addressable byte = 1FFDh. 
 

Data Field  

High Byte Range Low Byte Range 

00h to FFh 00H to FFh 
 
9.2 Read/Write Response: 

The response data field is split into two separate fields that contain the contents of Channel #1 and Channel 
#2. The response contains 2 bytes of channel information and 64 bytes of either TAG data (in the event of 
A Read operation) or the echo of the data field (that was written in the event of Write operation). 

 

 
 

 
 

 

Response strings organization

CHANNEL 1 DATA HIGH DATA LOW STATUS CH 2 CHANNEL 2 DATA HIGH DATA LOW

WORD 0 WORD 1 TO 32 WORD 33 WORD 34 TO 66

STATUS CH1

Response data field 1 Response data field 2
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Status Byte 
 
10.0 Description of the Status Byte: 

The Status Byte contains information that relates to the state of the Read/Write operation at each 
transceiver channel. The information in the Status Byte can be applied to the user’s ladder logic to 
indicate when a Read has occurred or when an error has been detected. The table below breaks down 
the bit wise meaning of the Status Byte. 

 
 

10.1 Definition of the Status Bits :         
 

Execution Bit 

State of Bit  Meaning:  

High TAG Read operation is complete.  

Low TAG Read operation is in progress.  
 

Low Battery Bit  

State of Bit  Meaning:  

High TAG battery is low. 

Low TAG battery is OK. 
 

TAG Present Bit  

State of Bit  Meaning:  

High TAG is present within the Transmission Zone of the Transceiver. 

Low TAG is not present within the Transmission Zone of the Transceiver. 
 

General Fault Bit  

State of Bit  Meaning:  

High Error has been detected Reading the TAG or at the Transceiver. 

Low Read operation was successful; no errors detected. 
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10.2 Description of  TAG Memory Organization and th e PLC Memory Data Format:  
   

 
 

Tag Memory Layout         PLC N:XX  File Organizati on

Byte 1 Byte 0 Byte 3 Byte 2 Byte 5 Byte 4

MSB LSB MSB LSB MSB LSB

Word 0 Word 1 Word 2

 
 

 
 
 
BALOGH Status Byte: 
 
       MSB                        LSB 

7 6 5 4 3 2 1 0 

EXE Bit Low Battery TAG Pre Error Bit Error 
Code 

Error 
Code 

Error 
Code 

Error 
Code 

 
Bit 7) EXE Bit   =  Command Execution Status (1=Command Complete) (0=Command In Progress) 
Bit 6) Low Batt =  (0=Battery OK) (1=Low Battery) 
Bit 5) TAG Pre =  TAG Presence (0=No TAG Present) (1=TAG Present) 
Bit 4) Error Bit  =  (0=No Error) (1=Error, See Error Code) 
Bits 3,2,1,0)  Error Code :  
 0001 = Invalid Length Error 

0010 = PIC Watchdog Error 
0011 = PIC Reset Error 
0101 = PIC Dialogue Error 
1100 = Transceiver Error 
1110 = TAG Memory Fault 
1111 = TAG Dialogue Error 
1011 = TAG Address Error 
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        Bit 7               Bit 6                 Bit 5                Bit 4                   Bits 3 to 0 

TAG 
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Communication Procedures  
 

11.0 Communication procedures for the BIDN and Devi ceNet ® PC Card in Change of State 
Mode: 
Using the predefined Master/Slave connection set, this section provides the commands needed to 
communicate to the BALOGH BIDN when using a DeviceNet® compliant Change of State PC card. 

 
11.1 Communicating with the BIDN DeviceNet ® Interface:  

(Complete the following steps in order)  
 

1. Open the explicit messaging & COS (Change of Sta te) connections  
Allocate_Master/Slave_Connection_Set Service 

 
   Service Code   Class ID      Instance ID      Allocation Choice       Allocators MACID 

Master MACID 4B 3 1 51 Master MACID 
 

Explicit + CO With Acknowledge Suppression 
Message Length = 6 bytes 
The BIDN initiates connection instances 1 (Explicit), 2 (Poll), & 4 (COS): 
The Explicit connection is used to transmit explicit requests 
The Polled connection instance is used for master to slave (BIDN) data transmission 
The COS connection instance is used for slave (BIDN) to master data transmission 
 
2. Set the value for the Expected Packet Rate  

For the Explicit connection 
 
      Service Code    Class ID  Instance         Attribute       Value Value 

Master MACID 10 05 01 09 0 0 
Connection Class ID, Expected packet rate default value 0 (no expected packet rate) 

   
3. Set Production Inhibit Timer  

 

Master MACID 10 05 04 11 0 0 
  

4. Set Polled Expected Packet Rate  
 

Master MACID 10 05 02 09 0 0 
 

5. Set Change of State Expected Packet Rate  
 

Master MACID 10 05 04 09 0 0 
 

If the user has cyclic message transmissions on this connection, you must determine the Transmission 
Rate and set a value different than 0. Message length = 7 bytes. 

 
For the COS connection, the default value is 0. Since the Transmission Rate is not predictable, BALOGH 
suggests not modifying this value. 
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11.2 Send/Receive Commands, Data & Status: 
 
Command Request Codes: 
 
         Code Command       Description 
            0 Idle Message (no request)  When this command is sent, the BIDN responds with updated status  
            1 TAG Read       Reading data from a TAG, up to 64 bytes max. per command 
            2 TAG Write       Writing data to a TAG, up to 16 bytes max. per command 
            4 Reset                    Resets the selected channel to an idle state 
            8 TAG Fill       Sets a specified value to a range on the TAG 
           16 Delay        Sets a delay (up to 255 ms) from the BIDN sending the results of a  
          Read/Write command to the Master 
 
Command Request Packet: 

The Master uses the Polled connection instance. 
 

Request Code Channel #(nr) Number of bytes (lenl) 0 address L address H data1 data2 datan 

 
Channel # (nr):             (1) for Transceiver 1, (2) for Transceiver 2 
Number of Bytes (lenl): Least significant byte of number of bytes to Read/Write 
Address Low (addl): Least significant byte of TAG address 
Address High (addh): Most significant byte of TAG address 

 
 
 
 
 
 

In the appendix section of this manual, there are flowcharts for both Reading and Writing, using Change of 
State protocol. These charts diagram what will occur when a TAG enters the Transceiver zone and  
when a command is sent. The data packet length sent by the Master to the BIDN will total 22 bytes:  6  
byte header and 16 bytes of data. The amount of data that can be written to a TAG with one command 
varies from 1 byte to 16 bytes of data. 

 
Receive Data Packet from Slave (BIDN): 
 
 
 
 
 

 

The data packet sent by the BIDN is on the connection instance 4 (COS). The packet size will total 151 
bytes (includes DeviceNet® protocol headers). Of these, there are 132 bytes of data (both channels of the 
BIDN): 4 bytes of Channel Status and 128 bytes of Read data. This packet is returned to the Master from 
the BIDN (slave) every time there is a Change of State. Examples of a Change of State would be if a TAG 
enters the Transceiver zone (TAG presence goes High) or a command is sent to the BIDN and is different 
from the last command sent. When a BIDN receives an idle command, it will always send updated status 
for both channels 

 
Data Packet from BIDN: 
 

Channel 1 Status data1 data2  ..... datan Channel 2 Status data1 data2 .... datan 
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Description of the BALOGH Status Byte:  
 
   MSB             LSB 

7 6 5  4  3 2 1 0 

EXE Bit Low Battery TAG Pre Error Bit Error 
Code 

Error 
Code 

Error 
Code 

Error 
Code 

 
Bit 7) EXE Bit   =  Command Execution Status (1=Command Complete) (0=Command In Progress) 
Bit 6) Low Batt =  (0=Battery OK) (1=Low Battery) 
Bit 5) TAG Pre =  TAG Presence (0=No TAG Present) (1=TAG Present) 
Bit 4) Error Bit  =  (0=No Error) (1=Error, See Error Code) 
Bits 3,2,1,0)  Error Code :  
 0001 = Invalid Length Error 

0010 = PIC Watchdog Error 
0011 = PIC Reset Error 
0101 = PIC Dialogue Error 
1100 = Transceiver Error 
1110 = TAG Memory Fault 
1111 = TAG Dialogue Error 
1011 = TAG Address Error 

 
 
11.3 Closing the Explicit Messaging & COS Connectio ns: 

Before exiting the application, the Master should release the allocated connections. This is done by the 
following: 

 
 Release_Master/Slave_Connection_Set Service: 
 
   Service Code Class ID Instance ID   Release Choice 

Master MACID 4C 3 1 11 
 

Explicit + COS 
Message Length = 5 bytes 
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12.0 Communication Procedures for the BIDN/FF Devic eNet® PC Card using Bit Strobe I/O 

Mode: This section provides the commands needed to communicate to the BALOGH BIDN/FF when 
using a DeviceNet® compliant PC Card. 

 
12.1 Communication with the BIDN DeviceNet ® Interface:  

(Complete the following steps in order)  
 

1. Open the explicit messaging & Bit Strobe I/O con nections:  
 

Allocate_Master/Slave_Connection_Set Service: 
 
    Service Code   Class ID       Instance ID        Allocation Choice          Allocators MAC ID 

Master MACID 4B 3 1 05 Master MAC ID 
 

Explicit + Bit Strobe I/O 
Message Length = 6 bytes 
The BIDN initiates connection instances 1 (Explicit), 2 (Poll), & 4 (COS): 
The Explicit connection is used to transmit explicit requests 
The Polled connection instance is used for master to slave (BIDN) data transmission 
The COS connection instance is used for slave (BIDN) to master data transmission 

 
2. Set the value for the Expected Packet Rate For t he Explicit connection:  

 
       Service Code         Class ID          Instance            Attribute        Value     Value 

Master MACID 10 05 01 09 0 0 
        Connection Class ID           Expected packet default value 0 (no expected packet rate) Rate  
 
12.2 Communication Packet Returned from BIDN/FF to the Host: 
 
 
 
 
 
 
 

The BIDN/FF returns 8 bytes of strobe input data. When an OF Read-Only TAG enters the Transceiver 
zone, the data is read by the BIDN/FF and sent back to the Host. No Read command needs to be sent to 
the BIDN/FF. As long as the OF TAG remains in the Transceiver zone, the BIDN/FF will continue to send 
the TAG data back to the Host. When the OF TAG leaves the Transceiver zone and the BIDN receives the 
I/O trigger from the Host, the BIDN will respond with updated status for both channels. In the appendix 
section of this manual, there is a flowchart diagramming this communications process. 

 
  
 
8 Byte Bit-Strobe Data Packet from BIDN/FF: 
 
  Byte 0             Byte 1             Byte 2        Byte 3            Byte 4   Byte 5    Byte 6          Byte 7 

Channel 
1 Status 

Always 
00 Hex 

TAG 
Address 1 
Channel 1 

TAG 
Address 0 
Channel 1 

Channel 2 
Status 

Always 
00 Hex 

TAG 
Address 1 
Channel 2 

TAG 
Address 0 
Channel 2 
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Description of the BALOGH Status Byte:  
 
   MSB                         LSB 

7 6 5 4 3 2 1 0 

EXE Bit Low Battery TAG Pre Error Bit Error 
Code 

Error 
Code 

Error 
Code 

Error 
Code 

 
Bit 7) EXE Bit   =  Command Execution Status (1=Command Complete) (0=Command In Progress) 
Bit 6) Low Batt =  (0=Battery OK) (1=Low Battery) 
Bit 5) TAG Pre =  TAG Presence (0=No TAG Present) (1=TAG Present) 
Bit 4) Error Bit  =  (0=No Error) (1=Error, See Error Code) 
Bits 3,2,1,0)  Error Code :  
 0001 = Invalid Length Error 

0010 = PIC Watchdog Error 
0011 = PIC Reset Error 
0101 = PIC Dialogue Error 
1100 = Transceiver Error 
1110 = TAG Memory Fault 
1111 = TAG Dialogue Error 
1011 = TAG Address Error 

 
 
12.3 Closing the Explicit Messaging: 

Before exiting the application, the Master should release the allocated connections. This is done by the 
following: 

 
Release_Master/Slave_Connection_Set Service: 
 
                          Service Code        Class ID         Instance ID    Release Choice 

Master MACID 4C 3 1 11 
Explicit + COS 
Message Length = 5 bytes. 
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BIDN OF READ-ONLY TAG Flowchart 
 
 

    Scanner (Master)                              B IDN (Slave)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Start 

Receives trigger & 
sends status 

Updates 
status 

OF series TAG 
enters Transceiver 
zone and is Read by 
BIDN. 

BIDN sets bit 7 of 
status low to start 
Read, then high 
when it completes 
Read and sends 
data. 

Sends I/O 
trigger 

Receives data 
from BIDN 

Error? 
Check 
bit 4 of 
status 

Read complete 

If a TAG remains in 
the Transceiver 
zone, and the 
scanner sends the 
I/O trigger after the 
TAG is Read, the 
BIDN will re-send 
the data. Once the 
TAG leaves the 
zone, the next I/O 
trigger will update 
the status. 

Sends I/O 
trigger 
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BIDN Change of State READ COMMAND Flowchart  
 
 

            Scanner (Master)                                    BIDN (Slave)  
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Start 

Sends idle command Receives idle command 
& sends status 

Receives updated status 

Heartbeat Timer will send 
last command in scanner if 
there is no Bus activity to 
unit. 

Read/Write TAG Enters 
Transceiver zone 

Because there is a 
Change of State from 
the TAG, the BIDN 
automatically sends 
updated status. 

Receives status from BIDN 

Send Read command 

Receives Read 
command, drops 
execution of bit from 1 
to 0 and sends updated 
status. Receives updated status. 

Look at bit 7 of status to see 
transition of bit from high to 
low. Command in progress. 

Clear command from 
Scanner Buffer by sending 
idle. 

Completes Read 
command, sets 
execution bit from 0 to 1 
and sends Read data. 

Receives Data with Updated 
Status. Look at bit 7 of Status to 
see transition from low to high 
Command Complete. 

Error? 
Check bit 4 
of status 

Read complete 

If Yes 
If No 
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BIDN Change of State WRITE COMMAND Flowchart 
 

 

              Scanner (Master)                                   BIDN (Slave)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Start 

Sends idle command Receives idle command 
& sends status 

Receives updated status 

Heartbeat Timer will send 
last command in scanner if 
there is no Bus activity to 
unit. 

Read/Write TAG enters 
Transceiver zone 

Because there is a 
Change of State from 
the TAG, the BIDN 
automatically sends 
updated status. 

Receives status from BIDN 

Send Write command 

Receives Write 
command, drops 
execution bit from 1 to 0 
and sends updated 
status. 

Receives updated status. Look 
at bit 7 of status to see 
transition of bit from high to low. 
Command in progress. 

Clear command from 
Scanner Buffer by sending 
idle. 

Completes Write 
command. Sets execution 
bit from 0 to 1.  

Receives updated status. 
Look at bit 7 of status to see 
transition from Low to High. 
Command complete. 

Error? 
Check bit 
4 of status 

Write complete 

If Yes 
If No 
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Referenc e: BIDN/** A= OMA 64, 2K, or 8K bytes Read/Write TAG 

 P= OP 64 byte & 96 byte Read/Write TAG 
X= OMX High Speed 8K & 32K byte Read/Write TAG 
E= GIE 512, 2K, 8K byte Read/Write TAG 
I= OIR First 8K of 64K Read/Write TAG 
F=  OF or OFR 7 bytes Read-Only TAG 
L= OL or OLR 2 byte Read-Only Extended Range TAG 

 
 
Characteristics  

·  The BALOGH BIDN meets the needs required for today's network flexibility. It is also compatible with 
existing network devices such as I/O, push button, motion controls, motor starters, photo cells, limit 
switches, etc. 

·  Multi-Drop capability: Allows a connection scheme of multiple BIDN interface units on a DeviceNet® 
network.  Each BIDN has dual channel capability. Two Transceivers can be connected to each BIDN. 
Each functions independently and simultaneously.  

·  Small footprint provides ease of mounting (150mm x 130mm x 45mm). With an IP-65 rated metallic 
enclosure and quick connect wiring, it provides field mounting, durability, and reduces wiring costs.   

·  Automatic self-test upon power-up. 
·  Selectable data transfer rates of 125K baud, 250K baud or 500K baud, and Node Addressing from 0-63. 
·  LED indication for network and Module Status, TAG presence, and Transceiver error: 
 2 Bicolor LEDS: 

 4 Green LEDS: 
    

2 Red LEDS: 
1 Green LED: 

Indicating network and card status 
For system identification of Channels 1 and 2, TAG presence and operation in 
progress. 
For system identification of the Transceiver faults 
24 VDC power 

      Switch settings to define: 2 bit baud rate, switches 7 and 8 
6 bit MAC ID Bus addresses; switches 1 thru 6 

 
Characteristics  Symbol  Unit  BIDP 
Supply Power (± 1%) Ucc V 24 VDC (ripple <2%) 
Consumed Current Io mA 50mA (without Transceiver) 
Ambient Temperature T °C 0 to 50°C 
Protection Degree IP / 65 
Weight M G 750 Grams 
 
 
 
 
 
 
 
Revised:  October 29, 2002

 

 DeviceNet ® 

Control Board 
BIDN/** 

Identification - Coding  
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Dimensions  

BIDN

1.5 mm

15 mm

5 mm

 
 
Connections  

Bi-Color LED Module Status

Ch 1, Fault

 

 

 

Identification - Coding   

DeviceNet ® 

Control Board 
BIDN/** 
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