ELPRO

Technologies

105U/905U-G-MD1 (DF1) & Allen Bradley MicroLogix 1500 PLC

PURPOSE

The purpose of this document is to provide the reader with an application note using a
MicroLogix PLC with DF1 communications to a 105/905U-G-MD1 module.

BACKGROUND

The 105/905G DF1 Driver allows the 105/905G to communicate with Allen-Bradley
devices supporting the DF1 protocol. Supported commands allow communication with
500 CPU devices (SLC-500 & Micrologix) and with PLC2 series devices. The 105/905G
will only support the full-duplex operation this is the default DF1 mode of most
equipment. DF1 full duplex is a “peer-to-peer” protocol. Both DF1 devices can initiate
commands to the other device, and both devices will respond to commands from the
other device. The 105/905G can act as both a command initiator and a command
responder.

MATERIALS

The materials used for this application were,

Allen Bradley Micrologix 1500 PLC with programming cable,
RSLogix 500,

RSLinx,

105/905U-G-MD1,

E-Series Configuration Utility (Build 148 or higher),

RS232 DB9 serial cable.

APPLICATION

This application should be read in conjunction with user manuals for details on powering
and programming the 105/905U Radio’s. The reader would also have a firm
understanding of programming Allen-Bradley MicroLogix PLC’s with the RS Logix
software tool. The time base used for this application note should not be treated as
absolute and if using the S: 4 Free Running Clock in the PLC refer to the time base for
each PLC model, as the Cycle time does vary between models. Creating a time base too
fast can lead to excessive resources being used in the gateway.
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Application Note 105/905U-G-MD1 (DF1) & Allen Bradley MicroLogix 1500 PLC

In this application the Micrologix PLC is referenced and select under “Controller

Properties” as a Bul. 1764 Micrologix 1500 LRP Series C.

Controller Properties ' X|

General I Compilerl Passwoldsl Controller Communicalionsl

Processor Type:
Bul 1764

Micrologix 1500 LRP Series C

Processor Mame: |UNTITLED

Program Checksum:
Program Files:
DataFiles:

0
3
11

Memory Used:  *

Memory Left:  *

| 0K I Cancel | By l Help l

Under “Channel Configuration”, Channel 1 is used and setup as follows.

Channel Configuration ' X|
General | Channel @ Channel 1 I
Driver DF1 Full Duples DL
I1 [decimal)
Baud |19200 'I
Parity I NONE v I
— Pratocol Contral
Control Line INo Handshaking ;j ACK Timeout (%20 ms) |5lJ
Eror Detection {cRC =l
Embedded Responses I Auto Detect ZI
IV Duplicate Packet Detect NAK Retiies |3
ENQ Retries |3

0K I Cancel Aoply I Help |
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Application Note 105/905U-G-MD1 (DF1) & Allen Bradley MicroLogix 1500 PLC

The following RS Logix rung logic was used in this application.

[|*# RSLogix 500 Starter - DF1 INITIATOR AND RESPONDER EXAMPLE RSS - [LAD 2]

| 7%; Fle Edt View Seach Comms Tools Window Help =l8] x|
DSE& $mE o o e s s PEQan s
OFFLINE &| [No Forces & ‘3 El HOTT 3E 36 <> 4 9> aBL aes B
No Edits #| |Forces Enabled |# i
Divver AB_DFI Nods: 14 | L2 I\User KBt £ TmeriCounter £ nputioutpd £ Compare |
= :I
Time Base
S:4 —e -
0000 J E Read/Write Message s EN
5 MSGFile  MGI00 (DN
S:4 ——MSG
0001 J E Read/Write Message s EN D
5 MSGFile MGI10:1 —DN)—
Setup Screen —CERD—
Time Base
S:4 ——MSG
0002 J E Read/Write Message  js(EN D
5 MSGFile MGI02 —DN)—
Setup Screen —CERD—
T PLC(Responder) 905U-G (Inifiator) DI's from remote radio via 90SUSG.
MOV
0003 Move —
Senxce B3:1
0000000000000000<
Dest 000
173
L PLC(Responder) 05U-G(Initistor) DI's flom PLC fo remote radio via 0506
MOV
0004 Move —
Source .00
2«
Dest B32
0000000000000010<
v
TEI\File 2 / K 2
For Help, press F1 20000 [APP [FEAD

From the above example the first 3 rungs show the PLC being the initiator and 105/905U-
G being the responder. The last 2 rungs show the PLC being the responder. The
functions of each rung are as follows,

Rung 0000 below show’s PLC logic, writing values from Integer file N7: O to local digital
outputs on the 105/905U-G. The PLC logic is setup to trigger a MSG command using
S:2/5 (time clock status bit) on transitions from low to high. A MSG (message command)
is used to transfer the data from PLC to 105/905U-G. The location B43:20 is I/O register
4320 in the 105/905U-G.

Rung 0000 PLC (Initiator) writing to 905U-G (Responder) local DO's
‘ Time Base

54 ——MSG
J E Read/Write Message EN
5 MSG Fle  MG100 DNH)—
Sefup Screen ER)—
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Application Note 105/905U-G-MD1 (DF1) & Allen Bradley MicroLogix 1500 PLC

Rung 0000 MSG command - Setup Screen

*MSG - MG10:0 : (1 Elements)

i This Controller

Target Device

Channel: [1 (Integral]
Communication Command :
Data Table Address:
Size in Elements: [1

Message Timeout :
Data T able Address:
Local Node &ddr (dec):
Local / Remote :

S00CPU Wiite |
N7:0

Control Bits
lanore if timed out (TO): @

Awaiting Execution [EW): E

Ermor [ER): @

Message done (DN): [0]]
Message Transmitting [ST]: IEI
Message Enabled (EN):

’ Error

Error Code[Hex): O

| Reister Location 4320 in 905U-G |

Rung 0001 below shows a MSG command writing an Integer to a 4-20mA Since the

Micrologix platform supports signed integers (-32768 to 32767) and the ELPRO radios
support unsigned integers (0 to 65535). Use Long integer files types (32 bit) for Analogue
inputs and outputs, the ELPRO radio will ignore the upper 16 bits of this file and give a

correctly scaled output.

Note: Long Integers are supported by Micrologix 1500 only, for SLC-50/3 and above,
conversion from 16 bit unsigned integers to Floating Point is required, reference
application note SLC-500 Float point for details).

54
Rung 0001 7 E

Time Base

PLC ( Initiator) writing to remote radio 40 via 905U-G (Responder)

5

MSG
Read/Write Message  fes( EN e —
MSG Fle  MG10:1 |—(DN)—
Setup Screen [~ ER )—

Rung 0001 MSG command - Setup Screen

7= MSG - MG10:1 - (1 Elements])

i~ This Controller

Channel: [1 [Integral]
Communication Command :
Data Table Address:
Size in Elements:

[S00CPU “wiite |

— Target Device

Message Timeout :
Data Table Address:
Local Mode Addr [dec):
Local # Remote :

— Control Bits
Ignore if timed out (TO): @

Awmaiting E zecution [EW): E

Eror (ER):[D]

Message done [DN]): E
Message Transmitting [ST): EI
Fessage Enabled [EN]:

— Ermror

Error Code{Hex): O

No errors

E"°’°“°""’“°"ﬂ Redaister Location 720 in 905U-G
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Application Note 105/905U-G-MD1 (DF1) & Allen Bradley MicroLogix 1500 PLC

Rung 0002 show’s the PLC as an Initiator reading (via the 105/905U-G-DF1) an
analogue input. This is being read into a Long integer file type (32 bit), as the ELPRO
radios are 16 bit unsigned integers.

PLC (Inttator) 905U-G (Responder) Al from 905U-1 to PLC via 905U-G
Time Base
54 MSG
MSGFle  MG102 |—(DNO)—

Rung 0002 ] E Read/Write Message | —(CEN
5
‘ Setup Screen - ER )—

Rung 0002 MSG command - Setup Screen

#=MSG - Rung #2:2 - MG10:2

This Controller Control Bits
Channel: [1 (integral] ] Ignore if timed out (TO): EI

Communication Command : [S00CPU Read ] » .
Data Table &ddress: [L3:1 Awaiting Execution ([EwW): [0]

Size in Elements: [1 Ewor (EFE @

. Target Device Message done (DN): @
Message Timeout : Message Transmitting (ST):

Data Table Address: Message Enabled ([EN):

Local Node Addr [dec):

Local / Remote :

Error
Ermor Code(Hex): O

Register Location 901 in 905U-G

Rung 0003 shows the PLC being the responder in the E-series configuration under serial
mapping’s you will see the initiator command of a file write to PLC location B3: 1. Under
serial mapping’s on the 105/905U-G a file write command is used from register 10 to PLC
location B3: 1. The 105/905U-G does the polling to the PLC in this instance and is set up
using the “request delay” time in the options section under serial mappings. This is
currently set to 500msec.

PLC (Responder) 905U-G (Instator) DI's from remote radio wia 905U-G

MOV
Rung 0003 Move
Source B3l
?
Dest 0:0.0
?
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Application Note 105/905U-G-MD1 (DF1) & Allen Bradley MicroLogix 1500 PLC

[ E-Series Configuration Utility (ol x|
File View Utiities Unit Options  Help > %
_—T!{ DF1 Initiator & Responder example DF1 Setlings / Options; - \
=|-{[) Units i |
Eﬂ] 0] asioF DF1 Address ‘ Data Bits e Do fren| Local Node
1 Mappings U [N - 500 = O Newseidieens | Address of 905U-G
4 Block Mappings Baud Rate Stop Bits
> Serial Mappings 19200 =S 'l 01 Checking: 153 Edit Serial Mapping
% Sensttivities FovConuar Paily (" LRC
UpdateTimes  None
% Comm's Fail Times " RS485 Nore (* CRC ‘m‘ Delete Serial Mapping
(i) 9051 Remote 1/0 unit € CIS/ATS £
[0 Reg [ Crd Type [ SlaveLen [ SlaveAddr [ 1/0 Count [
e 10 File WRITE B31 1 8

| File READ BSZT 1 8

Data File location and address of PLC

B E-Series Configuration Utility _ (O] x|
File View Utlites UnitOptions Help

= !‘ DF1 Initiator & Responder example Unit Type: 905-1

= [Hﬂ Units
- (¥ 905G#DF1 New 0 Mappi
EI H Mappings 2 ik I M
B Block Mappings [ New Poll Mapping I
E{ Serial Mappings ﬂ,
% Sensitivities [ New Comms Fal Mapping |
UpdateTimes

Con's Fail Times [ 1o [ Input [ Dest Unit [ Output [ Repter1 [ Repter 2 [ Repter 3 | Repter4 [ Repter5 |
=-[i] 3051 Remote 1/0 urit

=N DN 905-G# DF1 1/0 Reg 10
- = N DIN2 905Gt DF1 1/0 Reg 11
8 gpd"[ﬂ'ms 2N 0N W5GHOFT /0 Reg12
utput Reset Times  f

% Sensiivites : N DIN4 305.G# DF1 1/0 Reg13
Y Pulsed Inpus 2N AN W5GHOFI /D Reg 01
R Pulsed Qutputs
<G SetPoints
fv Debounce

Register locations that the remote 1/O is
mapped to in the 905U-G.

Rung 0004 also show’s the PLC as the responder and the 105/905U-G reading the local
I/0 from the PLC and mapping them to the Digital outputs on a remote unit. In the E-
series configuration under serial mapping’s the Initiator command of File Read from PLC
location B3: 2 is used and values are placed into registers 30 and onwards. These
registers are then mapped from the 105/905UG under mappings to the Digital outputs on
a remote unit.

PLC (Responder) 905U-G (Initiator) DI's from PLC to remote radio via 905U-G
MOV
Rung 0004 Move
Source [0.0
3
Dest B32
0000000000000010<
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Application Note 105/905U-G-MD1 (DF1) & Allen Bradley MicroLogix 1500 PLC

Register that values from PLC B3: 2 are written to

[ E-Series Configuration Utility _ [O]X]
File View Utiities Unit Options Help

T?ﬁ DF1 Initiator & Responder example Unit Type: 905-G

=i En] Units |
=-[i] 905G#DF1 (4 New |0 Mapping |
) Mappings I m Doite
B4 Block Mappings (% New Poll Mapping @ |
Eﬂ Serial Mappings 2L
% Sensitivities [ New "Dont Send In Comms Fail“Mappingl
g UpdateTimes
i Comn's Fai!Time; [ Iy | Input | Dest Uni | Dutput | Repter 1 | Repter2 | Repter 3 | Repter 4 | Repter 5 |
[0 9051 Remote 0wk [\ ™ R 70 9061 Remal, AT , _
2N UDReg®  9051Rendel.. DOTI Registers from the File Read
2N I/0Regd 9059 Remotel., DOT2 command, mapped to Digital
“ N OReg32 905 Remotel.. DOT3 outputs on remote |/O module
2 N |/0Reg33 9051 Remotel.. DOT4
B E-Series Configuration Utility | [O] x|

File View Utiities Unit Options Help

= ?{( DF1 Intistor & Responder example | —DFY Gallings— (Optons——
B Unes DFiAddess  DataBit
= [} 056#0F1 - El D . Request Delay (msec)
P Mappings l S - ¥ 500 = [ New Serial Mapping I
B Block Mappings Baud Rate Stop Bits :
o) Serial Mappings flso0 = |1 = [ Ertor Checking: 5] Edk e Mape I
% aer;snw:nes "E.'WC""‘W" | Paily (" LRC
pdateTimes " None ﬁ
g Comm’s Fai Times " RS485 Nore I @ CRC ﬂ Delete Senal Mapping I
- [1] 9051 Remote 1/0 uni |C CTSATS B —
[10Rea | CmdType | SlaveLen | SlaveAddr | 1/0 Count |
= 10 File WRITE B31 1 8
i 1] File READ B3:2 1 8

DF1 Configuration

DF1 Configuration for: 905-G# DF1

Mast ~Slave
s Command Type
<_ File Read I =]
File Type:
1/O Register ﬁ ﬁ: Address
I eger -
S _"I " Long L =
10 Count File Number
8 — 3 <
ﬂ Offset
2 3

File Tvoe. File Number & Offset is B3: 2
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Application Note 105/905U-G-MD1 (DF1) & Allen Bradley MicroLogix 1500 PLC

500 CPU — (SLC-500 & Micrologix) file types and addressing

The 105/905G provides a linear address space of 10,000 data words. This is compatible
with PLC2 addresses but does not match the addressing used by the 500CPU modules
(SLC-500 & MicroLogix). These address data by file number and file offset. To address
an image location, L, in the 105/905G, set the file number to L / 100 and set the file offset
to L % 100. For example, to read image location 4320 in the 905G, read from file number
43, offset 20.

Amendment Register:

Issue No. Date Details of Amendment
1.0 05/01/04 | Draft Issue
1.1 25/05/04 | Second Issue
1.2 01/06/04 | Config Changes
1.3 12/08/06 | Combine 105U & 105/905U into one Application note
1.4 18/09/06 | Page Formatting
15 23/02/10 | Addition of time base differences between PLC models
1.6 11-02-19 | Elpro Branding and formatting
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