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Description

Typical case for this project consists in migrating DF1 communication between ControlLogix and third party
device, third party device being replaced by a ControlLogix on EtherNet/IP network.

DF1 protocol has to remain as it goes via a wireless link that is not to be changed immediately.
A PLX51-DF1-MSG module (DF1 Messaging module) has been used to create the DF1-EtherNet/IP link.

This technical note shows how to reproduce similar project in your specific conditions.

ProSoft Technology, Inc. DF1 to EtherNet/IP with PLX51-DF1-MSG
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Testing Setup

The following hardware and software have been used for creating this technical note, other similar items can be
used instead given that it support the same functionalities.

Hardware Requirements

Part Number Short Description Application

PLX51-DF1-MSG DF1 Messaging Module Object of technical note

1756-L61 ControlLogix CPU with DF1 communication | PLC used as DF1 master

1756-L61 ControlLogix CPU with EtherNet/IP adapter | PLC used as EtherNet/IP server
1756-EN2T EtherNet/IP adapter for ControlLogix Create Ethernet link

1756-A7 Chassis for ControlLogix Holds PLCs

1756-PA72 Power supply for ControlLogix Supplies power to PLC cards
Ethernet cables Cat 5 cable or better Interconnects EtherNet/IP devices
Serial cable Standard null modem cable can be used Interconnects DF1 devices

Software Requirements

Software Version Application
PSW-PCU 1.012 PLX50 Configuration Utility
RS/Studio Logix 5000 | 8 to 32 (used 20.05 last for 1756-L61 CPU) ControllLogix programming tool

Architecture

ProSoft Technology, Inc. DF1 to EtherNet/IP with PLX51-DF1-MSG
July 9, 2020 Page 5 of 15
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Implementation

1756-L61 — DF1 to PLX51

This CPU is located in the slot 0 of the chassis as per architecture in previous page, this CPU will hold the DF1
communication via its embedded serial port.

Controller Tags
Controller Tags in this PLC will hold data of course, plus it will allow generating messages.

Booleans are used to send message a single time, toggle to read or write, again and again.

Scope: | §aDF1_EIP = show IAI[Tags

e EHEI N Sl Gl DA A table of 10 floating point values
[+-MSG_ReadFloats oo} oo} MESSAGE
[+-MSG_Readlnt: (et facndl MESSAGE
[+-MSG_WiriteFloats focal o)} MESSAGE
- MSG_Wielnteg... (oo} () MESSAGE Atable of 10 integer values
[+ MyFloats fipoo) (...} |Float REAL[10] _—]
[+-Mylntegers (ooo)) {...} Decimal INT[10]
ReadFloats 0 Decimal BOOL™]
Read| 0 Decimal BOOL The 4 different command bits
WiteFloats 0 Decimal BOOL
Wiitelntegers 0 Decimal BOOL

Message Instructions

Message instructions (MSG) will be used, with parameters as follow for reading Integers for example:

x i
Configuration ICommmicationI Tag I Configuration  Communication | Tag |
Message Type: ' Path: Erowse. . |
Source Element: [N7:0 - 21
Broadash: I 'I
Number Of Elements: |10 33
Destination Element: [Mylnlegers[ﬂ] Ll New Tag.. Communication Method =
—I 0P CDHe Charel & Rl e =
TP With i - 5 5 -
T oD Saurce Link: IU 3. Destination Hode: I 3 [Dtal]
[T Copnected I¥ Cache Copnections. = I Large Connection
) Enable ) Enable Waiting O Start ® Done Done Length: 10 () Enable ) Enable ‘W aiting 2 Start @ Dore Done Length: 10
© Enor Code: Extended Error Code: I” Timed Out € 3 Enor Code: Extended Error Code: [ Timed Out &
Error Path: Error Path:
Error Text: Error Test:
0K | Cancel | b | Hep | 0K | Caeed | &gl | Hep

Parameters will be changing depending on data type to read or write and action, read or write.

In the “Communication tab, the Path “2, 1” means serial port, DF1 slave ID 1.

Examples for writing integers and reading and writing floats can be found in annex p. 13.

Ladder logic

A very simple ladder logic is required to send MSG instructions from one end to the other.

Readintegers M
o JF
e lE

Message Control MSG_Resdintegers [ ]

HCEN
DN =
HERY—

Resdinteders

i)

A similar code can be used for all other message instructions.

DF1 to EtherNet/IP with PLX51-DF1-MSG
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Serial port configuration
Serial port communication requires settings on the CPU, here is what | used:

7 Controller Properties - DF1_EIP =] 9]

. Advanced | SFCEwecuton | Fie | Redundancy | NonvolatieMemory | Memoy | Secuity |
General SealPot | SystemProtocol | UserProtocol | Major Faults | MinorFauks | Date/Time |

Mode: System | Show Offiine Yalues

Baud Rate: |19200 v|
S 1=

Paiy: [Nore =] Advanced | SFCEwecuon | Fie | Redundancy | NonvolatleMemoy | Memoy | Secuity |

Stop B — | General | SeialPot  SystemProtocol | UserProtocol | MajorFauts | MinorFauls | Date/Time
Error Detection
ContolLine:  [No Handshake | Protocok DF1 Point to Point :’;‘Bcc TR

Continuous Carrie i 5

I~ Continuou TMEr Station Address: 0 I EnableD —
RTS Send Delay: IU (%20 ms) NAK Receive Limt: |3

RTS Off Delay: [0 (x20 ms) ENQ Transmit Lt~ [3

DCDOWaitDelay: 1T (¢l sec) ACK Timeout: 50 (x20 ms)
Embedded Responses: | Autodetect 'I

0K I Cancel Apply Help

Those settings will have to match with the PLX51-DF1-MSG serial port settings, p. 9 in this technical note.

Downloading application
Download to the CPU.

ProSoft Technology, Inc. DF1 to EtherNet/IP with PLX51-DF1-MSG
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1756-L61 - EIP to PLX51

This CPU is located in the slot 3 of the chassis as per architecture in previous page, this CPU will hold the
EtherNet/IP communication via the EtherNet/IP adapter at slot 6.

Please note that you can also test with the same CPU if you don’t have two; it was clearer for the technical
note to have two CPUs.

Controller Tags
Controller Tags in this PLC will only hold data.
The tag names can reflect the file number in the remote PLC but it is not mandatory.
You can create several tables which data will be sourced in the local or remote PLC.
Below is what | used:

Scope: | § EIP_DF1 =] Show: [a1Tags
| Name z[e | Value «|ForceMask €[ stle | Data Type
[+ MyFloatT able fooad (...} |Float |REAL[ID)
[+ MyintegerTable (oee) {--.} | Decimal [INT[0]

Ladder logic
No ladder logic is require on that CPU to handle communication, it acts as a “data server”.

Downloading application
Download to the CPU.

PLX51-DF1-MSG — DF1 to EIP
Configuration of the PLX51-DF1-MSG is quite simple, see below.

“”, ”
General” tab
=10l

g
General | Serial - DF1 | DF1 Slave | Scheduled (Disabled) | ¥ O e |

. |L81_DF1LS1_EIP | E] ﬂ 10.128.225.52 : 1756-EN2T/D

o ﬂ 10.128.225.57 : DF1 Messenger
Description [

-
10.128.225.91 : 1783 EMS08T /4

IP Address [0 128 225 _ &7 | .| MaiorRevision [q

ENIP Retry Limit |I| [05)

ENIP TimeQut 1000 | ms

Operating Mode
' DF1 Slave DF1 Master sends message to PLX51.
PLX51 maps DF1 message to Logix tag. ok c
" Scheduled DF1 Commands are configured in the PLX51. Z

PLX51 acts as a DF1 master and executes commands as defined in the configuration software.

ok | ey | cencel |

Type an IP address or select with the “...” button (see “Target Browser” window above).
Select “DF1 slave” (default).

ProSoft Technology, Inc. DF1 to EtherNet/IP with PLX51-DF1-MSG
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“Serial - DF1” tab

L61_DF1 L61_EIP - Configuration

Protocol

BAUD Rate

Parity

Error Detection

Embedded Responses

Bridge Half-Duplex Mode

I Full Duplex v I
I 19200 p I

IAuto 'I
I Slave N I

Node Address

Ig vI
I Enable Duplicate Detection

I~ Enable Store and Forward
— Store and Forward

Repeat Delay

iom

Nodes to Repeat

Document Code: TN-001-PLX51DF1MSG-20

Retry Limit [010]
ACK Timeout [2-60] (x 50 ms)
Reply Msg Wait |I| [2:60] (x 10 ms)
ok | ek | cancel |

Must match PLC's

“DF1 Slave tab”

L61_DF1 L61_EIP - Configuration

"General | Seiial-DF1  DF1

Slave | Scheduled (Disabled) |

Logix Controller Mapping (max. of 8 items.)

“System” port setting (see p._7 in this technical note).

=1olx|

Target Name Logix Controller Path Browse
» LE1 on Ethemet 10.128.225521.3
.
R oocioowe =laix]
: "? G} Done
ﬂ 10.128.225.57 : DF1 Messenger
-~ Browse
E] 10.128.225.52: 1756-EN2T/D
m 00: 1756-L61/B LOGIX5561
H 06: 1756-EN2T/D
10.128.225.91 : 1783-EMS08T /4
— Ok Cancel
ok | e | 4

First you need to give your Logix controller a name, as you can see it can be “complex” name.
Then, create a link to the EtherNet/IP PLC, here my CPU is at slot 3, the Logix Controller Path will be created

accordingly.

ProSoft Technology, Inc.
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Once target is created, you can setup data maps as below:

ST
" General | Serial-DF DF1 Slave | Scheduled (Disabled) |

Logix Controller Mapping (max. of 8 items.)

Target Name Logix Controller Path | Browse
» L61 on Ethemet 10.128.22552,1.3
.

Logix Tag Mapping (max. of 20 items.)

DF1 Node Data File Target Name Target Tag | Browse
» 1 ;I N7 L61 on Ethemet j MyintegerT able
1 =l F8 L61onEthemet x| MyFloatTable
: =l =l
ok | sk | cence |

Select the virtual DF1 node ID that the module will emulate to communicate with the DF1 PLC; the node | can
be used several times.

Create a new data file (can be “N” for integer or “F” for floating point), | used N7 and F8 in this example.
Link the node to the target you just created.
Type or select the tag (table of integers or reals) in the PLC.

When clicking on the “...” button, the following window appears, letting you selecting the tag you want to use:

=
g®EBE

Tagname - I Data Type I

[+~ MyFloatT able REAL[10]

[+~ MylntegerT able INT[10]

L Program:MainProgram Program

Ok Cancel I

| Tag DB Build Complete

Note that you need to select the table here, not an element of the table, the selection of elements is done in
the MSG instruction.

ProSoft Technology, Inc. DF1 to EtherNet/IP with PLX51-DF1-MSG
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Once completed, you can simply download your project to the PLX51-DF1-MSG as below.

Right-click on module and select “Download”, when finished click “Ok”:
N |

o 2 Configuration

ProSoft Technology, Inc.
July 9, 2020

J  Configuration
& Connection Path
Jr G0 Online

“ Download

f Upload

werify Configuration

ol Copy
Export

¢
x Delete

roSoft PLX50 Configurationssd|
G

%

Download Successful.

DF1 to EtherNet/IP with PLX51-DF1-MSG
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Testing

Go online with both CPUs and monitor tags:

JRT=IE] | i Rstoon 5000- 1P _DF [1TSEALGRSUNEIS =1
Fx!e Edit View Search Logic Communications Fie Edit View Search Logic Communications
Tools Window Help =8| x|| Tools Window Help =181 x|
a |ﬂ _I %8 |@| |c-| |MNETc20, ale ﬂl _I Iy "@I |C-| IMNETCZD
Rem Run ¥ ™ RunMode Rem Run ¥ ™ RunMode
NoFaces )| B Coniler 0K '“Q" NoFaces | ¥ Cotobr oK “Q"
ST ——ea Battery OK e | atter,

NoEdts B 1 e presen NoEdis &/ ook
Redundancy L5 Redundanicy L)

Scope: | f DF1_EIP 'I Show: A"T'”Y v| Scope: | §0 EIP_DF1 v| ShWIAIIIv |v v|

[ [Name z2[e [Value |2l | | Name zzle [Value ¢|2E

[+-MSG_ReadFloats (...; - [ MyFloatT able A
¥ MSG_Read! oo § = MylntegerTable It 2
[+-MSG_WriteFloats (...} |z [+-MylntegerT able[0] 1 1z
¥ MSG_Wielnteg.. Gt || # MylntegerT able[1] 2 |°
[+-MyFloats {oeolt| | il [+-MylntegerT able[2] 3|
=} { [ MylntegerT able[3] 4

[H-W {0] 10 [+-MylntegerT able[4] 5

£ (1] 9 [+-MylntegerT able[5] 6

2l 12 8 [+ MylntegerT able[6] 7

EHH M.vlntege'sﬁl ? [H-MylntegerT able(7] 8

M 4] 6 [+ MylntegerT able[8] 9

B (5] 5 [+ MylntegerTable[] |~

[Hh {6] 4

b {7] 3

[ (8] 2

[H-Myl {9]

ReadFloats 0

Read| 0

We can see here that the data don’t match on both sides (it is in reverse order).
Now set 1 in the “ReadIntegers” bit on the DF1 CPU, you should observe same data in the two tables.

SLogix 5000 - DF1_EIP [1756 =1afx| RS5Logix 5000 - EIP_DF1 [1756 =1alx|
. File Edt Miew Search Logic Communications File Edit Yiew Search Logic Communications
Tooks Window Help sle x| Toos Window Help =l x|
al=la 8| slm(E] o [ween| o((d] S (5|8 =] [ween
Rem Run A8 1™ Fun Mode Rem Run [ 17 Fun bods
G Foioes b, l! lgDnInJIIEIKDK E Mo Forces b [! EUEUUHEDIKDK
e e atter, A= e | alter
NoBdls A o men MoEdts Bl yqpy
Redundancy. b Redindancy 00 i)
Scape: | {0 DF1_EIP vl Shaw: [0 T ~||7 ~| | Scope: |FoEIP_DFY >| Show IA\IT v” I
Mame z=ia | Value (' ;‘;‘I‘ Mame i =52 | Value “l_ E
[ M56_RsadFloats gt = [H MyFloatT able s =
[F-M53E_Readnteq.. Eneceil 2 [=IMylntegerT able . %
H-MEG_\wWiiteFloats f.aa1 % [+ MylntegerT able]0] 3, 2
H-MSG_\Wiitelnteg... o) ” [H-MyintegerT able(1] 2 it
[H-MyFloats oot |l [Fi-MylntegerT able]Z] A
=l-Mylntegers { [+ -MyintegerT able]3] 4
[+|-Mylntegers[0] 23 Hl-tylntege T ablel4] 5
[-Mylntegers[1] b [F-MylntegerT able]5] 5
[+-Mylntegers[2] 3 - MylntegerT able(B] 7
| Mylntegers[3] 4 [ MylntegerT able[7] g
- Mulrtegers[4] 5 [H-MylrtegerT able[8] 9
[ Mylntegers[5] 5 [ MylntegerT able(d]
[H-Mylntegers[&] 7
[+|-Mylntegers[7] 8
[#-Mylntegers[3] 9
[+-Mylntegers[3]
ReadFloats 0
Readintegers 1] |

Similar test can be done to read or write integers or floats.
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Annexes

Messages configuration

Read and write Integers

Message Configuration - MSG_WriteIntegers i[

Configuration |'Cnmmunicatil:ln| Tag I

Mezzage Type:

Source Element: IMyIntegers[El] Ll Mew Tag... |

Mumber OF Elements; |10 ~

Desztination Element: IN?:EI

3 Enable 3 Enable Waiting 3 Start W Darie Dore Length: 10
3 Error Code: Extended Ermor Code: [T Timed Out &
Errar Path:
Error Test:

ok | cancel | s | Hebp

ProSoft Technology, Inc. DF1 to EtherNet/IP with PLX51-DF1-MSG
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Read and write Floats

Message Configuration - MSG_ReadFloats il

Canfiguration | Cu:ummunicatil:unl Tag I

Mezsage Tupe:

Source Element: IFB:EI
Nurmber OF Elerments; |'I 1] 5:
Destination Element: IM.'r'H':'atS[E'] :I Mew Tag... |

2 Enable ) Enable %/ aiting () Start #® Dare Dare Lengt: 10
3 Error Code; Extended Error Code: [T Timed Out &
Error Path:
Errar Test:

0K I Cancel | Apply | Help |
Message Configuration - MSG_WriteFloats il

Canfiguration | Cu:ummunicatil:unl Tag I

Mezsage Tupe:

Source Element: IM-"'Fl':'atS[D] Ll Mew Tag... |
Mumber OF Elements: Im a:

Destination Element: IFB:D

2 Enable ) Enable %/ aiting () Start i3 Dare Darie Length: 0
3 Error Code; Extended Error Code: [T Timed Out &
Error Path:
Errar Test:

0K I Cancel Apply Help |

ProSoft Technology, Inc. DF1 to EtherNet/IP with PLX51-DF1-MSG
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Ladder logic

Readintegers
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=G

=ik

writelntegers

Mezzage
Message Cortrol MSG_Readintegers [L.]

EN
D =
ER—

Readrtegers

W=

&
{2

Sy |-

ReadFlosts

Message
Message Cortral MSG _Writelntegers |Z|

Erd
D ==
ER—

Writelntegers

&
{1

R

ik

WiriteFlosts

Meszage
Meszage Cortrol MEZG_ReadFloats |:|

Ef
Db "=
ER—

ReadFloats

{0

=G

i

ProSoft Technology, Inc.

July 9, 2020

Mezzage
Mezzage Contral  MSG_WriteFloats |Z|

LCEN
=DM —

—(ERI—

WiteFloats

.-'|_|‘\

End of document
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