e ELPRO Technologies Application Note

Communications between DF1 Wireless Gateway (105U-G / 905U-G)
and Allen-Bradley PLC’s

The purpose of this document isto show the application of using DF1 communications with the
105U/905U-G-MD1 module.
All referencesin this document to the 905U-G also apply to the 105U-G.

BACKGROUND

The 905G DFL1 Driver allows the 905G to communicate with Allen-Bradley devices supporting
the DF1 protocol. Supported commands allow communication with 500 CPU devices (SLC and
Micrologix) and with PLC2 series devices. The 905G will only support the full-duplex operation -
thisisthe default DF1 mode on 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 905G can act as both a command initiator and a command
responder.

MATERIALS

The materias used for this application were,

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

RSLinx,

905U-G-MD1,

905U-1,

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

RS232 DB9 serial cable.

APPLICATION

This application should be read in conjunction with the user manual for details on powering and
programming the 905U Radio’s. The reader would also have a firm understanding of
programming Allen-Bradley PLC’s using RSLogix.

To view the Elpro configuration save the zip file DF 1 e-series config example to afolder on your
PC. Open up E-series configuration utility build 148 or higher, select file/ restore project and
locate the zip file saved on PC and select ok leaving Project Name blank. Thiswill extract the files
into this folder and load the configuration into the utility program.

B Restore Project To EE3

Project Mame I

Lacation |C:ADFT Example Browse |
SOk |
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To view the PLC configuration save the file DF 1 I nitiator and Responder example to same folder
as mentioned above on PC and using RS Logix open up thisfile

L {Ritiator) writing to 905T- 5 {Resporder) local I O's B
Time Base _I
34 ]
0000 JE ReadPiite Message [, EH =]
5 MEGFle ME00 —DHI—
Setp Seen —CER3—
DL { Exitistor) writing to remote mdio A0 wia O05TE 3 (Responder)
Time Base
54 — M5
0001 JE FeadPhrits Meseage [ B =
5 MEGFle MO0 —CDHI—
Sehip STesr —ER —
& PLE (Buitator) 90577 G (Resporudar) ATom B05T 1 to PL C iy B0 &
] Time Base
] ] TS
0002 & JE Fend/Whrite Message  —CEH—
& 5 MEGFle ME0: —DHI—
e Setup Screen —CER3—
1]
L]
e DL {Responder) B0STE 3 (Enitister) DTs from remote mdin wia G051 G
e —— MOV
ooz e Tl —
& Sorce B3l
& ¥
[ Dnect. o:an
[ ¥
L]
L]
PLC {Responder) 05T 3 {Buiriator) DT from PLC o remots radio win S05TT- 6
—— MOV
o004 Mome —
Soarce on
2<
Dt E3:2
Q0000000000000 L0=
0o0s I 5::111) }
-
A Fite 2 N 3

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

The first rung shows the PLC writing values from Integer file N7: O to the local digital outputs on
the 905U-G. The PLC is set up to do the polling by using the time base clock from status register
S: 2. A message command is used to transfer the datafrom PLC to 905U-G. The location B43:
20 isregister 4320 in the 905U-G.

PLC (Trhator) writing to S05U-G (Responder) local DO's

Time Base
ad MEG
J E ReadWrite Message e EN |
5 MSGFle  MGI00 —(DNI—
Setup Screen - ER—
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7+ M5G - MG10:0 : [1 Elements])

— Contral Bits
lgrniore if timed owut [TO]): El

This Controller

Channel: [1 [Integral) |

Communication Command @ [S00CPU wWirite » .
Data Table Address: [N7:0 Awaiting Erecution [EW1:

Size in Elements: -
Error [ER]: El

tezzage done [DM]: El

Meszzage Transmitting [ST]: El
Mezzage Enabled [EM]:

— Target Device

tezzage Timeout :
Drata T able Addrezs: |R43-20

Local Mode Addr [dec):

Local # Bemote

pctall:

— Errar

Error Code[Hex]: O

Register Location 4320 in 905U-G

The second rung shows a message command sending an Integer value as an Analogue 4-20ma-output
signal to the 905U-1. Since the PLC uses signed integers (-32768 to 32767) and the Elpro radios use
unsigned integers (0 to 65535), for Analogue inputs and outputs if you use the long integer file, the Elpro
radio will ignore the upper 16 bits of this file and give a corrected 16 bit output.

FLC { Irdtiator) writing to remote radio AC wia 90517-G (Responder)

Time Base
a4 MEG
J E Read/Write Message SSgoy=m-
5 MG Fle  MGI01 DN —
Setup Screen - ER 31—

=5 MSG - MG10:1 : [1 Elements]

— Control Bits
Ignore if timed out [TO]: El

This Controller
Channel: [1 [Integral] |

Communication Command @ [S00CPL wiite » :
Data Table Address: [L5.0 Aumaiting Execution [E]:

Size in Elements: [1 |
Error [ER El

tezzage done [DM]: El

— Target Device
tMezzage Timeout :

Data Table Address:
Local Mode Addr [dec):
Lacal # Femote :

Local

Meszzage Transmitting [ST): El
hezszage Enabled [EM:

— Ermar
Error Code[Hex): O

Register Location 720 in 905U-G

Error Dezcription
’7 Mo erars
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The third rung shows the PLC being the Initiator reading the Analogue input from the 905U-1.
Thisis being read into along file, as the Elpro radios are unsigned. From here this value can be

masked if required to be asigned value.

PLC (Irtator) 90517-G (Responder) AT from 9050U-1 to PLC wa 805U-G

Time Baze
a4 MEG
J E Read/Write Message - (EN 33—
3 MSG File MG10:2 —CDN)—
Setup Screen - (ER 73—

== M5G - Rung #2:2 - MG10:2

This Controller — Cantrol Bits

Channel: [1 [Inteqgral] |
Communication Command @ [500CPU Read
Data T able Address:
Size in Elements:

— Target Dewvice
tezzage Timeout :

Crata T able Address:

Local Mode Addr [dec]:

Local /A Remote :

lgnare if timed out [TO]: EI
Aymaiting E secution [EMwF]: EI
tezzage done [DM]: EI

tMezzage Transmitting [ST]:
tezzage Enabled [EM]:

Error [ER]: EI

— Error

Error Code[Hex]: O

Register Location 901 in 905U-G

The forth rung shows the PLC being the responder and in the E-series configuration under serial
mapping’ s you will seethe initiator command of afilewriteto PLC location B3: 1. The actua
Digital inputs are from the 905U-1 under mapping’ s to registers 10 — 13 then under serid
mapping’ s on the 905U-G afile write command is used from register 10 to PLC location B3: 1.
The 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 mapping’s. Thisis currently set to 500msec.

PLC (Responder) 9051 (Initatar) DI's from remote racio wia 905U-G

MOV
Move
source B3l
?
Dest C:0.0
?
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n E-Senes Configuration Utility [_ (O] x]
File View Utiities Unit Options  Help /. N
Eﬁ DF1 Initiator & Respander example | —pFy Setting ‘/ ~Dptions: \
=] Urits
!lﬂ__ 56 OF1 [1F1 Addiess Data Bits equest Delap ] Local Node
4 Meppings g 500 3] O Nenssiltigeng | Address of 905U-G

o H Block Mappings Baud Rate Stop Bits

) Serial Mappings 15200 | N vl

%, Sensitiviies

; i F]PW Control—  Paity

. pdateTimes T None -
: % Comm's Fail Times £~ R54E5 More I
- [i] 9051 Remate 1/0 unit " CTSATS

Error Checking:
" LRC

Edit Serial Mapping
‘m Delete Serial Mapping

' CAC

[1#0Reg [ Crd Tupe [ Slavelen | Slave addi [ 140 Court |
210 File WRITE B3 1 g
2 File READ B2 1 8

T

Data File location and Address of PLC

[ E-Series Configuration Utility A= E
File Wiew Utiities LUnit Options  Help

E& DF1 Iritiator & Responder example Unit Type: 905-1

El-‘ Units
2-[i] 90544 DF1 [ Mew |0 Mapping |
] Block Mappings [% New Pal Mapping | 1
H Serial Mappings ﬂl
L% Sensitivities [ Mew Comms Fal Mapping |
8 UpdateTimes
; Comm's Fal Times [ne [ Input [ Dest Urit [ Dutput [ Repiter 1 | Fieplter 2 | Repller 3 | Reglter 4 [ Replter 5 |

- [i] 90541 Remte 140 urit

2N DI SSGHDF 10 RegiDd
& 2N DN WSGHDF 10 Reg 11

7Y UpdateT e
paale mes 2N DN AGEHDFT 10 Regl2

A3 Dutput Reset Times o
% Sensiivies 2 N DIN4 WEGHDF 10 Reg1?
¥ Fused npuls 2N AN S5GHDF 140 Reg 01

R Pulsed Outputs
& SetPaints
-\~ Debaunce

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

The fifth rung also shows the PLC as the responder and the 905U-G reading the local 1/0 from the
PLC and mapping them to the Digital outputs on the 905U-1. 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 905U-G under
mapping’s to the Digital outputs on the 905U-1.
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PLC (Responder) 905U-G (Tniator) DI's from PLC to remate radio wa 905U-G
MOV
IMove
Aource 0.0
2
Dest B3:2
0000000000000010<
I E-Senies Configuration Utility (O] |

File Yiew Utlties Unit Options Help

EHDH Iritiator & Responder example UnitTvoe: 905G
i) Urits it

[% Hew |0 Mapping | ﬂ Delete |
[ Hew Pol Mapping | Edit

Y4 Sensitiviies [ Mew "Dan't Send In Comms Fa\l"Mapping|

8 UpdateTimes
Comm's Fal Times | i | Ihput | Dest Unit | Output | Replter 1 | Repler 2 | Rep'ter 3 | Repter 4 | Repter 5 |

5[ SB1RencelOunt [ e o Rendel, AT _ _
2N IDReg®  3051Remclel. DOTI Registers from the File Read
2N 0Resdl  5051Remctel.. DOTZ command, mapped to Digital
2N |Req® 9051 Remotel.. DOT3 Outputs on 905U-1 remote I/O
2N I/DRegdd 9051 Remotel. DOT4 module
B E-Series Configuration Utility (Ol %]
File  View Ltlities Unit Options  Help
Eﬁ DF1 Initiator & Respander example | —pFq Setting ~Dplions:
E" U@”“;ﬂs . DF1 Address Data Bits Request Delay msec)
E.. -l =
- Mappings I1 ﬂ' 8 . :I 500 ﬂ, [ Mew Serial Mapping |
H Block Mappings Baud Rate Stop Bits

Ermor Checking:
" LRC

3> Serial Mappings |19200 K v|

9% Sensitiviies

; Uncel ﬂowﬁontro)— Parity

pdateTimes  MNone -
‘ 8 Corri's Fal Times  RE4E5 Hane I
- [i] 9051 Remate 140 urit € LTSATS

Edit Serial Mapping |
ﬂ Delete Serial Mapping |

~ CRC

[0 Reg [ Cond Type [ Slavelen [ SlaveAddr [ 140 Count |
210 File WRITE B3 1 8
2 Fils READ B2 1 8

Register that values from PLC B3: 2 are
written to
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DF1 Configuration

DF1 Configuration for: 905-G# DF1

8

hda ot
mMaster

170 Register
ER—

170 Count

Command Type

<_ IFiIe Read 'l —_—

File Type:——
Bt Address
" Integer Iﬁ
" Long
File Number
ﬂ Dffset

-

-

o Apply |

500 CPU (SLC and MicroL ogix) filetypesand addressing

The 905G provides a linear address space of 10,000 data words. Thisis compatible with PLC2
addresses, but does not match the addressing used by the 500CPU modules (SLC and Micrologix).
These address data by file number and file offset. To address an image location, L, in the 905G,

File Type, File Number & Offset is B3: 2

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
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