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1 Overview

This guide describes how to set up implicit messaging (Cyclic and Change of State) with Allen-Bradley
PLCs.

2 Software and Hardware Requirements
The following software and hardware requirements should be noted:

Requirements Details
Gocator Firmware 4.2 and higher
Gocator Series All models
Other Allen-Bradley PLC
Allen-Bradley RSLogix 5000 programming tool

3 Gocator Configuration
To configure the Gocator to output in Ethernet/IP Implicit Messaging mode, do the following:

1. On the Output page, in the Ethernet category, choose EtherNet/IP as the protocol.
NOTE: If the sensor is running firmware older than version 4.5, you must launch the advanced
Gocator GUI by adding ?advanced=1 to the URL you use to connect to the sensor (for example,

http://192.168.1.10/?advanced=1).

2. Check the Implicit Messaging option.



Output

Ethernet Protocol: EtherMet/IP 2
Protocol and data selection

.Ln Digital 1 Configuration Map - Expliclt Messaging
Trigger event and pulse width

X X Name Register | Type
Byte Order: Eig Endian B
.Ln Digital 2 Command
Trigger event and pulse width M Explicit Message Buffering e 0 a-bit
/\I Analog Implicit Messaging Arguments 1 .
Trigger event and current scaling
Trigger Override: Force Cyclic B State
\ee/ sertal Runnin, 0 8-bit
Protocol and data selection . . g ;
EtherNet/IP Explicit Messaging protocol can be used over Command in Progress 1 8 bit
TCP to operate a sensor from a PLC. Ladder logic must be
Alignment State 2 8-bit

created on the PLC to actively poll for measurement results
from the sensor. EtherNet/IP only supports a subset of the Encoder Position 3 64-bit
tasks that can be accomplished in the web interface (5tart,

. : Time 11 64-bit
Stop, Align and Switch Job) and only measurement results _
can be transmiitted to the PLC. Job Name Length 19 8-bit
Job Name 20 var

Buffering should be enabled when part detection is used

and if multiple objects may be detected within a time frame LT

shorter than the polling rate of the PLC. Index 0 84 32-bit
Auto Disconnect Index 1 88 32-bit
Index 2 92 32-bit

Auto disconnect if the sensor is unable to send data.
Index 3 96 32-bit

Timeout: 10|s -
< >

4 Setting Up Implicit Messaging (Cyclic)

Implicit messaging has advantages and disadvantages. Implicit messaging uses UDP and is faster than
explicit messaging and is ideal for time-critical applications. However, implicit messaging is layered on top
of UDP. UDP is connectionless and data delivery is not guaranteed. For this reason, implicit messaging is
only suitable for applications where occasional data loss is acceptable.

To set up implicit messaging, do the following:

1. In Gocator, set Trigger Override to Force Cyclic.



Ethernet

m Trigger event and pulse width

Digital 2
m Trigger event and pulse width

,\I Analog
Trigger event and current scaling

Serlal
Protocol and data selection

EtherNet/IP

Eig Endian

Command in Progress

Alignment State
Encoder Position

Time

Job Name Length
Job Name




2. Inthe RSLogix 5000 programming tool, add Generic Ethernet Module as a new module to the I/O
Configuration tree.

Select Module Type
U
Catalog | Module Discovery | Favorites
generic ethernet module Clear Filters
Catalog Mumber Description Vendor Category
ETHERNET-MODULE Generic Ethemet Module Allen-Bradley Communication
1 of 252 Module Types Found Add to Favorites
[F] Close on Create Create Close Help




3. Configure the Ethernet module parameters as shown below.

& | Module Properties Report: Local (ETHERMET-MODULE 1.1)

g

General® | Connection® I Module |nfu:-|
Type: ETHERMET-MODIILE Generic Ethernet bModule
Wendor: Allen-Bradley
Farent; Local
Mame: Eocator Connection Parameters
Azzembly ]
D escription: i Instance: Sizer
[ FipLat; B0z 376 = [8-hif
. Output: 100 32 = [8-hit]
C F k| Data - SIMT = .
o Fofmet. |~ ata Configuration; 157 0 ~ [8-bit)
Addreszs / Host Mame
@ |P Address: 192 0168 . 1 . 10
(1 Host Name:
Statuz; Offline 2k, ] [ Cancel ] [ Apply ] [ Help ]

4. You should now see two new Controller Tags created automatically (Gocator:C and Gocator:l).



[ RSLogix 5000 - Test2 [1760-LIGERY = |

File Edit View Search Logic Communications Tools Window Help _ =)=
Offline f. I RUN — —
= - : Sefe -9 2=sE & - 4
NoFarces >, PSET @ Peth: [AB_ETHIP-1\152 1681 65 ~| & -
Mo Edis =
[=a] q b
< [\ Favorites {"Add-On £ Safety £ Alarms A Bit_f TmerC
Seottaleoiiy o e, XN scope @Tes2 +  Show: All Tags - T -
I 563 Controller Test2 -
= T Tl T Name =8| o | Walue €| Force Mask. €| Siyle Data Type < a
[
= 1.7 Controller Fault Handler 2/ Bl oo} Lo} B EITLERHAIS
{.[7 Power-Up Handler - Gocator] [EEY) i---1 ABETHERMET .
£ Tasks + Local1.C focch fizocil AB:Embedded Di.. Name GocatorC
548 MainTask + Local Tl fo=ch fizzcl) AB:Embedded Di. Usage <nomals
¢ @£ MainProgram + Local1:0 {o.-} {...1 AB:Embeddzd_Di.. Type Base
... Unscheduled Programs | + PLCI focch fizocil AB:EtherNet P_.. Aizs For
5-€3 Mation Groups E + PLC:O {onn} ...} AB:EtherNet_IP_ .. Bass Tag -
{3 Ungrouped Axes +1 serial_number 0 Decimal DINT Data Type AB ETHERNET MODULE
-3 Add-On Instructions + SN_Message 1.1 ) MESSAGE Scope (@ Tes2
= Edemal Access Read/Wirte
-3 Data Types e
1, User-Defined Condtant .
.Eﬂ Strings Required
+.C, Add-On-Defined L Visiole
L, Predefined O Description
L3 Module-Defined Description
[T Trends Source
-5 /0 Configuration = Data
£-89 Pointl0 Value
. {0 [0]1769-L16ER-BBLB Test2 Force Mask
i .9 Embedded /O A
- -

e @] ]

=

5. When the Gocator is in Implicit Messaging mode, data will be streamed and stored in the
Gocator:|l tag when both the PLC and the Gocator are running. The data format is shown in the
following table.

Class: 0X04 Instance: 0x322 Attribute: 0x03 Length: 376 bytes Service: OXOE (GetAttributeSingle)

Byte Index Name Data Type Description
0 State 8u Sensor state is a bit mask where:

Bit 0: 1 - Running

0 - Stopping
Bit [1-7]: 0 — No state issue
1 - Conflict

1 Reserved
2-3 Inputs 16u Digital input state
4-11 Z Index Position 64u Encoder position at time of last index pulse
12-15 Exposure 32u Laser exposure in uS
16-19 Temperature 32u Sensor temperature in degrees celcius * 100 (centidegrees)




20-27 Encoder Position 64s Encoder position
28-35 Time 64u
36-43 Scan Count 64u Represents the number of scans
44-55 Reserved
Measurements
& Decisions
56 Decision 0 8u Measurement decision is a bit mask where:
Bit 0: 1 - Pass
0 - Fail
Bit [1-7]: 0 — Measurement value OK
1 - Invalid Value
2 — Invalid Anchor
119 Decision 0 8u
120-123 Measurement 0O 32s Measurement value in um
(0x80000000 if invalid)
372-375 Measurement 63 32s




6. Data is updated in the Gocator:l tag.

File Edit View Search Logic Communications Tools Window Help _ =)=
R R [l |__ren - -
em Run i | .F(unMndE _ - .9 |asE & =
Mo Farces »| ® Coniroller OK Path: [AB_ETHIP-11192.168.1.69"
o a T Battay 0K
oLt = | [ 1/0 Mot Responding q b
<« + [\ Favorites £ AddOn £ Satety A Alarms A Bil_A_TmerC
Lo Svpy e XN seope @M + Show AllTags -7 -
£-5a MainTask -
= T T Name =8| e | Value €| Force Mask. €| Siyle Data Type +  Properties o
= i 53 MainProgram +- Gocatorl.Data[13] 17 Decimal SINT
] 1.7 Unscheduled Programs Ceer DeE ! eoima
-2 Motion Groups + Gocatorl Data(14] -116 Decimal SINT
-3 Ungrouped Axes il + Gocatorl.Datal15] 48 Decimal SINT Gocator-|.Data
[ Add-On Instructions +-Gogator|.Datal 1] [ Decimal SINT
65 Data Types +-Gocator|.Datal17] [ Decimal SINT Base
L, User-Defined + Gacatarl.Data[18] 12 Decimal SINT Alizs For
L Strings + Gacatarl.Data[19] -128 Decimal SINT Bass Tag -
L, Add-On-Defined + Gocatar!.Data(20] [ Decimal SINT 23‘3 Type SIIJTT[E.E;
L3, Predefined + Gocatorl.Data(21] [ Decimal SINT cope ® sl
) Extemal Access Read/Wiite
L, Module-Defined E + Gocator|.Datal22] 0 Decimal SINT sy Decimal
-3 Trends + Gocator].Data[23] [1] Decimal SINT
! Constart No
€8 V0 Configuration + Gocatar| Dats[24] o Decimal SINT Required
-&3 Pointl0 + Gocator|. Data[25] o Decimal SINT Visible
B 1763-LIGER- BBLE Test2 ' Gocator|.Datel26] o Decimal SINT =} ipt
[ER=] ;’"hEddEdm '+ Gocator| Datal27] 0 Decimal SINT Description
e ) Emifgd;if'z"lm-m - Gocator|. Data[28] [ Decimal SINT Source
i1 Bxpansion 10, 0 Modules = '+ Gooator| Datal2] 0 Decimal SINT & e :
£ Ethemet +/ Gocator| D ata[30] o Decimal SINT Value =
1769-L16ER-BB1B Test2 ooator! Data(30] soms Force Mask {.}
-8 ETHERMET_MODULE Gocator il +- Gocatorl. Data31] 0 Decimal SINT
+ Gocatorl Data[32] 39 Decimal SINT
+-Gogator|.Datal33] 73 Decimal SINT
+- Gogator|.Datal34] 23 Decimal SINT
+ Gocator|.Datal 5] 44 Decimal SINT
+ Gocator|.Data[] [ Decimal SINT
-+ Gocator|.Datal37] [ Decimal SINT
+ Gocator|.Data[38] [ Decimal SINT i

=1 @] —

5 Setting Up Implicit Messaging (Change of State)

To set up the PLC to communicate with a Gocator using Change of State implicit messaging, an event
task must be created on the PLC to rapidly check whether the sensor is running; if the frame count
increases, data is copied to an array. The event task period must allow the event task to be executed at a
higher rate than Gocator frame rate.
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To set up the PLC and the Gocator, do the following:

1. In Gocator, set Trigger Override to Force Change of State.

Output
Ethernet Protocol: EtherNet/IP .
Protocol and data selection
.Ln Digital 1 Conflguration Map - Expliclt Messaging
Trigger event and pulse width N Register | Type
Byte Order: Big Endian B
.Ln Digital 2 Command
Trigger event and pulse width M Explicit Message Buffering TR 0 8-hit
/\, Analog Implicit Messaging Arguments 1 var
Trigger event and current scaling
Trigger Override: Force Change of State B State
Serlal ) :
) Protocol and data selection . . BLEnins 0 S
EtherNet/IP Explicit Messaging protocol can be used over Command in Progress 1 8-bit
TCP to operate a sensor from a PLC. Ladder logic must be
created on the PLC to actively poll for measurement results QliEmenESEE 2 Eh
from the sensor. EtherNet/IP only supports a subset of the Encoder Position 3 64-bit
tasks ﬂ'l:at can be a.ccomphshed in the web interface (Start, e 11 64-bit
Stop, Align and Switch Job) and only measurement results _
can be transmitted to the PLC. Job Name Length 19 8-bit
Job Mame 20 var
Buffering should be enabled when part detection is used e
and if multiple objects may be detected within a time frame Lnome Tarans
shorter than the polling rate of the PLC. Index 0 84 32-bit
Auto Dlsconnect Index 1 88 32-bit
- - - Index 2 92 32-bit
Auto disconnect if the sensor is unable to send data.
- Index 3 96 32-bit
Timeout: | 105 .
< >
2. Inthe RSLogix 5000 programming tool, create a new task with a 0.5 millisecond period and a 1.0
millisecond watchdog. A major fault alarm is triggered if the task does not finish execution within
the watchdog time limit.
<>
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Mew Task ﬁ
Mame: EventT ask
Dezcription: -

Cancel
Type: [Peliodic -
Period: 0.500 mz
Fricrity: 10 = [Loweer Mumber “ields Higher Pricrity)
' atchdog: 1.000 ms

[ Disable &utomatic Output Processing To Feduce Task Overhead
[ Imhibit T ask.

3. Ladder logic is written to monitor the Gocator’s running state and store data into a FIFO (Ladder
Element FFL) array of the same data type.

Gocator:|.Data[0].0

1E
J 0

BTD-
Bit Field Distribute:
Source Gocator:| Data[40]
0
Seurce Bit ]
Dest GocatorFrame
550 ¢
Dest Bit 24
Length 8
BTD-
— Bit Field Distribute —
Source Gocator:| Data[41]
04
Seurce Bit 0
Dest GocatorFrame
559 &
Dest Bt 18
Length 8
BTD-
— Bit Field Distribute: —
Source Gocator:.Data[42]
0%
Source Bit o
Dest GocatorFrame
559
Dest Bit 8
Length 8
BTD-
—— Bit Field Distribute: —
Source Gocator| Data[43]
0%

FFL-
FIFO Load
Source GocatorFrame
FIFO GocatorFrame_Queue[0]
Contrel  FIFO_Control_Frame
Length 400 €
Position 0

e
FCON—
e £ e

Gocator:| Data[0].0




Confirm that frames are properly stored in the stored array, without any repetition or dropped

frames. In this case, the Gocator frame count is stored in an array.

File Edit View Search Logic Communications Teols Window Help

- [ & x
Rem Run A8 M RunMode [ ] 5
' 94 7 Sekect 2 Language... -9 2EE & - ¢
Mo Foross y. II: EZEZEJ\ED.KDK Patt [ 4B ETHIP14132.168.1.89 v |[E s
HoEdits = B ok
4 3
« v [i Favorites £ AdaOn £ Alarms TimeriCounter
eiies oode e R Scope: [BEventProgram = Show: All Tags - V. -
2[5 Controller mplicitMessaging ~ ~ -
Bl Controllr Tags [ Name =5 [ Value <[ ForceMask__¢] Stie Diala Type Description Con ~ Properties 2
% {3 Controller Fault Handier — GocatorFrame_Qusue floosll [...] |Decimal DINT[400] \E 4] |
5 Power-Up Hendler + GooatoFrame_Queue(0] L Decimal DINT e E
B Tasks - GocatorFrame_GQueue]] 2 Decinal DINT Name Courter
59 EventTask +/- GocatarFrame_Queue(Z] 3 Decimal DINT Usage <nomal>
| 2-ER EventProgram + GocatorFrame_Queus(3] 4 Decimal DINT Type Base
L.[@) Program Tags 3 + GocatorFiame_Queve(4] 5 Decimal DINT Alias For
. " BaEventRoutine + Gocaloframe_ueuel] 6 Decimal DINT Base Tag .
5158 MainTask + GocatorFrame_Queue(5] 7 Decinal DINT 23‘3 Type ““‘*E”EF;
i @ B MainProgram + GocatorFrame_Queue(7] A Decimal DINT oops & vertProgram
= Extemal Access Read/Wite
Unscheduled Pragrams + GocatarFrame_Qusus(8] B Decimal DINT Styie
~£5 Motion Groups + GacatorFrame_Queueld] 10 Decimal DINT Constart Mo
#-[3 Ungrouped Axes + GocatarFrame_Qusus[10] 11 Decimal DINT Required
3 Add-On Instructions + GocatorFrame_Qusus(11] 12 Decimal DINT Visile:
~&5 Data Types + GocatorFrame_Queus(12] 13 Decimal DINT =l i
g User-Defined | Buesmeme EheriE] 11 Decimal DINT Description
% i‘;“;‘gg oefined + GocatorFrame_Queus(14] 15 Decimal DINT Sourse
.Cﬂ Prad;f\:;d ine [l Gocetorrame. Qusus(i5] 15 Decimal DINT = \[”T'“
A
55, Module Defincd A + GocatorFrame_Queus(16] 17 Decimal DINT F:rz: Vask
B '
= +- Gooatoframe_Gueus[17] 18 Decimal DINT
+/- GocatarFrame_Queve[18] 19 Decimal DINT
+/- GocatarFrame_Queve[19] 20 Decimal DINT
+/- GocatarFrame_Queve(20] 21 Decimal DINT
+- GocaoFrame_Queuel21] 22 Decimal DINT
+- GocaoFiame_Queuel22] 23 Decimal DINT
+ GocatorFrame_GQueuel23] 24 Decimal DINT
+ GocatorFrame_Gueuel24] 25 Decimal DINT i
g M ' ||} 410> |\ Monitor Tags £ Edit Tags < I b

6 Setting Up Implicit Messaging Gocator Command

The Output Message format (from PLC to Gocator) is used to control the sensor through implicit
messaging, where this message is sent from the PLC to the Gocator continuously at the user-requested
Request Packet Interval (RPI) on the PLC side.

In PLC programming, the standard practice is to use bits instead of sending a value representing that
command, for example, start/stop bits. When using values, the PLC needs to add more code to convert it
to bits and vice versa.

Since the Gocator does not allow parallel commands, a priority scheme is needed to handle multiple
command bits being set at the same time. Only the bit with the highest priority will be accepted as the
command.

The total message size is 32 bytes:

Byte Position Name Description

0 Command Bits Bit 0: Stop running — Highest priority
Bit 1: Start running
Bit 2: Align (stationary target)

Bit 3: Align (moving target)

12



Bit 4: Clear alignment — Lowest priority

1-31 Reserved

It's important to understand that because the Gocator is driven internally by its own clock, and because
users can configure the Gocator for any frame rate—independently of the RPI request configured on the
PLC—Cyclic implicit messaging can cause unnecessary data loss if the two clocks are not synchronized.
Using Change of State implicit messaging instead can overcome this issue. For instructions on how to set
up Change of State implicit messaging, see Setting Up Implicit Messaging (Change of State).

To set up the implicit messaging Gocator command:

1. Use simple ladder logic that switches the start running command bit to 1.

[ RsLogex 5000 - mpliithessaging m ImphctMessaging Command.ACD [1769-L16ER-BB16 2013 - [EvertProgramaEventhoutne N - 0
B File Edit View Search Logic Communications Tools Window Help
Dffline . FRUN [ ] ER=]
= [ _ Select 2 Languag - 2= Cel - 4
MoFarces ». FDK q} Pty [46_ETHIP141321681 63 ~ & Select 5 Language. . @8 o e i
BAT &
Mo Edits = m
1 H >
« v |\ Favorites {CAdd-On

Controller Organizer -1 X 4 7] w
2 |[ -5 ControllerimplicitMessaging -
- |
> 18] Controller Tags FirstRun Gocator:0 Data[0].1 v
] +[ Controller Fault Handler o = L

£ Power-Up Handler

5 Tasks

-9 EventTask (End)
i B8 EventProgram

H L& Program Tags

H . EventRoutine
248 MainTask
. @ MainProgram
i3 Unscheduled Programs
£5 Motion Groups

{3 Ungrouped Axes
-3 Add-On Instructions D
£5] Data Types

-Cf, User-Defined

L, strings

| [, Add-On-Defined

- Predefined

L Module-Defined

[ Trends 2
Description
Status Scheduled
Number of Routines. 1
Main Routine EventRoutine
Fault Routine
Max Scan
Last Scan =

e B e

m

i

o

m

=1 %
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Verify that the Output Message bit is set correctly.

I st 500 gt g oo 76t 20 e e =Y

File Edit View Search Logic Tools Window Help [ ]=]x]
Offline [ ] .
L P Bl Crlie - &
Mo Farces @ ‘m Patr: [AB_ETHIPT\52166.1.67 - ‘ Select a Languiage... BEEE & 20 *
Mo Edits |
H ool el e 4 O G
+ [\ Favorites A AddOn_ A Alarms X Bt & Timer/Counter A |
it ooge s T WX scope: [@implictMessagin +  Show AllTags - T -
% |['=-5 ControllerImplicitMessaging B =
E - Nams =212 [ Value [ Foroe Mask___ ¢ Ste Data Typs Desoriplion Corstant + Properties 1
E & Controller Tags
8 [ Controller Fault Handler [+ GocatorC HEED e ABETHERNET_
L[ Power-Up Handler + Goeator | {...} ...} ABETHERNET_
5 Tasks = Gocator0 {..-1 {---} ABETHERMET_
55 EventTask = Gocator Data [ {-..} Decimal SINT(32]
-3 EventProgram '+ Goealor0.Dalall] o Decimal SINT
Y Program Tags = 1+ Gocator0.Datal1] 1 Deciral SINT Ai
LB EventRoutine '+ Goeator0.Dalal2] o Decimal SINT Ba
48 MainTask + Gocalon0.Datald] o Decimal SINT E E‘NT
{3 MainProgram I+ GocatorD.Data4] [] Decimal SINT E r:( F??ad’”
[ Unscheduled Programs + Goestor0.Datals] o Decimal SINT % Do
-5 Motion Groups I+ Gocator0.Data[5] ] Decimal SINT Co. Mo
[ Ungrouped Axes '+ Gocator0.Datal7) ] Decimnal SINT R
5 Add-On Instructions Il "+ Gocator.0.Dat=(f] 0 Decimal SINT Vi
-~ Data Types + Gocalor0.Datald] o Decimal SINT £ Description
9, User-Defined [+ Gosator0 Datal10] o Decimal SINT D.
%ﬁ:g; oefined '+ Gocator0.Date{11] 0 Decimal SINT So.
' -On-Define: 1+ Gocator0.Dalal12] o Desimal SINT | HjiEhDat=
Cﬂ Predefined '+ Gocator:0.Data[13] a Decimal SINT Va. !
3, Module-Defined Fo..
--r‘_‘liﬁnds I + Gocator:0.Data[14] a Decimal SINT
'+ Gocator:0.Data[15] a Decimal SINT
'+ Gocalor0.Dalal 1] o Decimal SINT
'+ Gocalor0.Dalal17] o Decimal SINT
'+ GoeatorD.Data{18] o Decimal SINT
'+ GoeatorD.Date[19] o Decimal SINT
'+ GoeatorD.Date[20] o Decimal SINT
1+ GoestorD.Date(21] o Decimal SINT

I
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