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1. Overview
This is the Users Guide for the Ethernet/IP (EIP) andidiis/TCP features of the Banner PresencePlus Vision SERGE].

Compatible devices supported are:
e Ethernet/IP connection (using the CIP protocol) to thenABradley ControlLogix family of PLCs. Both implicand
explicit messaging is supported.
» Ethernet/IP connection (using the PCCC protocol) toAilen-Bradley SLC and PLC5 families of PLCs.
*  Modbus/TCP connection to any compatible PLCs or device.

1.1  Terms and Definitions

PPVS Banner PresencePlus Vision Sensor

Inspection Stored inspection reference image plus toolit&ins, stored in the PPVS flash.

Iteration A cycle that starts with a trigger and ends wi¢hsinsor going back to the ready
state. Consists of image acquisition, tool processing atpdibgeneration.

EIP Ethernet/IP

2 Banner Engineering Corp.
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2. PPVS Input and Output Data

The PPVS is controlled over Ethernet/IP and Modbus/tf@sugh the input and output data it makes available asa slav
device for those protocols. In this document, the termstiand output are from the point of view of the PPWHis differs
from most protocol documentation, where these terms wilised from the PLC’s point of view.

Using input and output values, the following Sensoraipen can be performed:
» Trigger Input
* Remote Teach
* Product Change
» Output indicators: pass/fail/ready/error
» Counters: pass, fail, system error, missed trigger, frammetciberation count

On PPVS Barcode, the Test Tool's Barcode compare stringnask can be changed.

In addition, inspection tool results can be outputtethfioe PPVS. In the PresencePlus PC software, Commdadfiigure
the PPVS to output specific inspection tool results fropnadrihe Analysis Tools.

2.1 Input Data Values

PPVS input data are values used as inputs by the PPVSastrigger, product select, etc. They are accessed usingPthe El
input assembly (PPVS_INPUT1) or Modbus/TCP and PC@Gtiregisters. The following input values can be sehfthe
PLC to control the PPVS:

INPUT VALUE USE

Trigger Transition from O to 1 causes system to triggeinspection. Trigger divide and width
requirements set in the PresencePlus software are ignored.

Remote Teach Transition from 0 to 1 causes Remote Teachuioarcthe next trigger.

Product Change Transition from 0 to 1 causes a Pr&@hartige to occur.

Product Select The inspection number to change to when ad®©dange occurs.

2.2 Output Data Values

PPVS output data are values output by the PPVS to thesRicE ,as pass/fail flags, ready, tool results, etc. Thepean
accessed using an EIP output assembly (PPVS_OUTPUT1Mpdirus/TCP and PCCC output registers. The following
values can be retrieved from the PPVS:

OUTPUT VALUE USE

Pass If set, the last inspection iteration passed.

Fail If set, the last inspection iteration failed.

Error If set, a system error has occurred. This must beedlesing the PresencePlus softwarg.

Ready If set, PPVS system is ready for trigger.

/IO1ltol/O6 Displays the state of the I/O pins. guitdelays and duration set in the PresencePlus
software apply.

Inspection Number Currently executing inspection numbell B&i0OXFFFF if inspection is not running.

Error Count Number of system errors that have occurred.

Frame Count Number of images that have been captured. Aeulilqused in system log entries.

Pass Count Number of inspection iterations that have passed.

Fail Count Number of inspection iterations that have failed.

Missed Triggers Number of missed trigger incidents.

Iteration Count Number of inspection iterations performisdhe sum of pass/fail/missed trigger counters.

Banner Engineering Corp. 3
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When incremented, indicates that the triggered inspection @grigtcomplete.
Trigger ACK Trigger acknowledge flag
Remote Teach ACK Remote Teach acknowledge flag
Product Change ACK Product Change acknowledge flag

2.2.1 ACK Flags

For each of the Input Flags (Trigger, Remote Teach, Pt@hange) there is a corresponding ACK flag in the OWFags
(Trigger, Remote Teach Ack, Product Change Ack). The PPV@&scthe input flag to the output ACK flag, providing a
method for the PLC programmer to verify that the input ftagsition was detected by the PPVS.

As an example, to use the Trigger ACK flag, the progrargrateps for triggering an inspection would be:
e Wait for Ready
e SetTriggerto 1
e Wait for Trigger ACKtogotol
 SetTriggerto 0

Waiting for the Trigger ACK to go to 1 assures that Thigger flag was received by the PPVS. This may be uisefeirtain
system configurations, since there may be mismatched pphirigds between the PLC program, the Ethernet/IP or
Modbus/TCP communications and the PPVS.

2.3 Sensor Operation

Ethernet/IP and Modbus/TCP can be used to trigger inspscti®@mote teach and perform a product change. The PLC
programming instructions that follow assume that the PR&Sbeen configured and inspections created using the
PresencePlus PC software.

General notes:
» Input flags (Trigger, Remote Teach, Product Change) causestd occur on the low-to-high transition of thaigfl
De-assert the flag sometime after the corresponding Outpiitflag has been observed to be high.

2.3.1 Trigger Inspections

To trigger inspections, perform the following:
*  Wait for the Ready flag to be high
» Assert the Trigger flag
» Wait for Trigger ACK flag to be asserted
*  Wait for the Iteration Counter to be incremented. Tlysals that the inspection iteration is complete.
« If the Missed Trigger count has incremented, the inspeitdoation did not occur.
e Check the Pass, Fail and Error flags for inspection results.

Optional steps are:
» Before triggering, verify the Inspection Number is as expectiedot, set using Product Change.
» The Ready flag can be used to determine if inspection itarigticomplete, in place of the Iteration Count.

2.3.2 Remote Teach

Remote teach occurs when the Remote Teach flag is asserted, ddtipwe= Trigger flag. To perform a remote teach,
perform the following:

* Wait for the Ready flag to be high

» Assert the Remote Teach flag

« Wait for Remote Teach ACK flag to be asserted

e Assert the Trigger flag

» Wait for Trigger ACK flag to be asserted

4 Banner Engineering Corp.
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NOTE:

Wait for the Iteration Counter to be incremented. Thjaals that the inspection iteration is complete.
If the Missed Trigger count has incremented, the remote tedcetotioccur.
Check the Pass, Fail and Error flags for inspection results.

Remote teach over EIP or Modbus/TCP is only enafidhesh Product Select is set to Hardware Input. In the

PresencePlus PC software, see Run — Select — Product Select.

2.3.3

Product Change

Product change is used to change the active inspection nuid@erform a product change, perform the following:

Note:

Wait for the Ready flag

Write the desired inspection number to the Product Selesteegi
Assert the Product Change flag

Wait for Product Change ACK flag to be asserted

Check the Inspection Number register. It will contain eitherdesired inspection number or OxFFFF if a change to
an invalid inspection number was performed.

If the current inspection number is set to a number fochwtiiere is no stored inspection in the PPVS, a Systemn Err
will occur and the Inspection Number register will contaiREEF. If this happens, change the inspection number to
a valid value (and reassert the Product Change).

Banner Engineering Corp. 5
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3. EIP on ControlLogix PLCs

The PPVS is controlled by a ControlLogix PLC usin Birough assembly objects. There is one input assembly
(PPVS_INPUT1) and five output assemblies (PPVS_OUTPLARVS_ OUTPUT5).

For assistance with configuring the PPVS in RSLogix58ee the Appendix.

3.1 PPVS Assembly Objects

Basic system operation of the PPVS using EIP by a Glbogix PLC is done using the assembly objects PPVBUNL and
PPVS_OUTPUTL.

3.1.1 Input Assembly Object

PPVS INPUT1 Instance 0x70 (112)

WORD # WORD NAME

o Input Flags

1 Product Select

2 reserved

3 reserved

Input Flags

Word Bit Position

Name 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

reserved reserved Product Remote
Input Flags . . . . . . . .

Change Teach Trigger

NOTE: PPVS device that include a Barcode Tool use an expamulgdnstance (see Appendix).

3.1.2 Output Assembly Object

PPVS OUTPUT1 Instance 0x64 (100)

WORD # JWORD NAME

o Output Flags

1 ACK Flags

2 Inspection Number
3 System Error Count
4

6

Frame Count
Pass Count

8-9 Fail Count

10-11 Missed Triggers
12-13 Iteration Count

14 reserved

15 reserved

Output Flags

Tag Bit Position
Name 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

reserved reserved /106 /05 1104 /03 /o2 o1 reserved reserved reserved Ready reserved Error Fail Pass
Output Flags

Remote

reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved Product Teach Trigger
Change Ack Ack

ACK Flags Ack

6 Banner Engineering Corp.
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3.1.3 Extended Output Assembly Objects

The Extended Output Assembly Objects (PPVS_OUTPUT2 -PPWTPUTS) allow inspection tool results to be outputted
over EIP. The outputting of this data is enabledguai€omm Tool in the PresencePlus software. Note thatshéé words
of PPVS_OUTPUT2 are the same as PPVS_OUTPUTL.

PPVS OUTPUT2 Instance 0x65 (101) PPVS OUTPUTS3 Instance 0x66 (102)

WORD # JWORD NAME WORD # JWORD NAME
Io Output Flags 0 Location 105
1 ACK Flags 1

2 Inspection Number 2 Location 106
3 System Error Count 3

4-5 Frame Count 4 Location 107
6-7 Pass Count 5

8-9 Fail Count

10-11 Missed Triggers 236 Location 223
12 -13 Iteration Count 237

14 reserved 238 Location 224
15 reserved 239

reserved

32 Location 1 WordNumber = ((Location —105) * 2)
33

34 Location 2

35

36 Location 3

37

236 Location 103

237

238 Location 104

239

WordNumber =32 + ((Location -1)* 2)

PPVS OUTPUT4 Instance 0x67 (103)

PPVS OUTPUTS5 Instance 0x68 (104)

WORD # JWORD NAME WORD # JWORD NAME
(0] Location 225 0 Location 345
1 1

2 Location 226 2 Location 346
3 3

4 Location 227 4 Location 347
5 5

236 Location 343 236 Location 463
237 237

238 Location 344 238 Location 464
239 239

WordNumber = ((Location — 225)* 2) WordNumber = ((Location — 345)* 2)

Banner Engineering Corp.
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3.1.4 Configuration Assembly Object - 0x80 (128 decimal)

The PPVS EIP implementation does not support an asserbjalgt configuration instance. However, one is reqdved
creation of implicit Class 1 connections on a ControlLdgiily PLC. Therefore, a configuration instance is defiagd
instance number 0x80 (128 decimal). It's size is zero.

8 Banner Engineering Corp.
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4. EIP to PLC5 and SLC 5

Allen-Bradley’s PLC5 and SLC 5 family of devices use PCCRroonications over EIP. PPVS will support these PLCs
using input and output register arrays. The OutputsFlag@K Flags and Input Flags bit definitions are the sanuefised in
the EIP Assembly Objects section. The terms “Input” andp@t are from the point of view of the PPVS.

NOTE: The PPVS Barcode device uses an expanded set of NTéd®térs. See Appendix.

N7 RO REGS N14 RW REGS

REG # WORD NAME REG # WORD NAME
(0] Output Flags 0 Input Flags

1 ACK Flags 1 Product Select
2 Inspection Number 2 reserved
3 System Error Count 3 reserved
4 -5 Frame Count

6-7 Pass Count

8-9 Fail Count

10-11 Missed Triggers
12 -13 Iteration Count

14 reserved
15 reserved
reserved
32 Location 1

33

34 Location 2

35

36 Location 3

37

956 Location 463
957

958 Location 464
959

registerNu mber =32 + ((Location —1)* 2)

Banner Engineering Corp. 9



5. Modbus/TCP

The Modbus/TCP protocol provides device control usingstegand coil banks defined by the slave device. This sectio
defines the PPVS Modbus/TCP register and coil barlkise Output Flags, ACK Flags and Input Flags bit dafing are the
same as defined in the EIP Assembly Objects section. efims tInput” and “Output” are from the point of view of the

PPVS. By specification, Modbus/TCP uses TCP port 502.

PPVS EIP Users Guide

Note that the output coils correspond to the Output’®@i Flags, and the input coils correspond to the Iiiags.

Note also that the PPVS Barcode device uses an expandéd/eettus Input Registers. See Appendix for details.

A single page register summary is available in the Appendix.

Modbus Function Codes Supported

01:
02:
03:
04
05:
06:
07:
15:
16:

Read Coil Status

Read Input Status

Read Holding Registers
Read Input Registers
Force Single Coll

Preset Single Register
Read Exception Status
Write Multiple Coils
Preset Multiple Registers

10
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PPVS Output Registers

The Modbus PPVS Output Registers are used to pushtaatipes from the PPVS to the PLC. These values include the
Output and ACK Flags, Inspection Number, etc. In @ldittPVS tool results, configured using the CommTa,outputted
using this range of registers.

Note that some devices (such as Modicon family PLCs) ¢amuess data using the 30000 range of register addresses. For
these devices, the PPVS output values are also available usdh@D0 range of addresses (at offset 41000). See the next
section. To access the PPVS Modbus/TCP Output RegisteFaunstion Code 04 (Read Input Registers).

Output Regqisters (30001-30960)

REG # WORD NAME
1 Output Flags

2 ACK Flags

3 Inspection Number
4 System Error Count
5-6 Frame Count
7-8 Pass Count
9-10 Fail Count
11-12 Missed Triggers
13-14 Iteration Count
15 reserved
16 reserved
reserved
33 Location 1

34

35 Location 2

36

37 Location 3

38

957 Location 463
958

959 Location 464
960

registerNu mber =33 + ((Location -1)* 2)

PPVS Output Cails
The Modbus PPVS Output Coils are used to push singtutputs from the PPVS to the PLC. The 32 bits atipdt Coils
can also be accessed using the bits of the first two ORgmisters (Output Flags and ACK Flags).

To access the PPVS Modbus/TCP Output Coils use Fur¢tde 02 (Read Input Status).

Output Coils (10001-10032

Bit Position
Output Flags 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Output Coil # Coil 16 [Coil 15 |Coil 14  [Coil 13 Coil 12 oi |11 [ Coil 10 Coil 9 Coil 8 Coil 7 Coil 6 Coil 5 Coil 4 ICoil 3 Coil 2 Coil 1

N reserved reserved 110 6 1105 110 4 1103 /02 /01 reserved reserved reserved Ready reserved Error Fail Pass
ame

Bit Position
ACK Flags 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Output Coil # Coil 32 Coil 31 Coil 30 Coil 29 Coil 28 Loi 127 Coil 26 Coil 25 Coil 24 Coil 23 Coil 22 Coil 21 Coil 20 Coil 19 Coil 18 Coil 17
Product Remote Trigger
reserved . . . . . . . . . . . reserved Change Ack Teach Ack

Name Ack

Banner Engineering Corp. 11
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PPVS Input Registers

The Modbus PPVS Input Registers are used by the PLOstoyalues to the PPVS. These values, such as the Inpsitafidg
Product Select, are accessed in the register address ran@®bf-41000. To write the PPVS Input Registers Fusetion
Codes 6/16 (Preset Single/Multiple Registers).

Also available in this range of registers are the PPVS @i{@uwtput Flags, ACK Flags, tool results, etc). Thedpuis are
available using the address range of 41001 - 42000readlbthese output into the PLC use Function Code 03 (Reldihg
Registers).

Note that the PLC Map generated by the CommTool shows titbb s register location assigned to a particular CommTool
tool result. When accessing these outputs using the 48806 (Function Code 03), add an offset of 1000 to thetezgi
value. For example, if a tool result is listed in theCRVMap as residing at register 33, it can be accessed ugiatjdgruCode
03 at register address 41033.

Modbus Registers (40001-42000)

Also available as

REG # WORD NAME | Coils1-16

1 Input Flags

2 Product Select

3-39 . res.erved PLG -> Device
40 - 239 String Regions

240 - 1000 reserved

1001 Output Flags ) _

1002 ACKFlags —— | | Qo avatebleas
1003 Inspection Number 10032

1004 System Error Count

1005 - 1006 Frame Count
1007 - 1008 Pass Count
1009 - 1010 Fail Count

1011 - 1012 Missed Triggers
1013 - 1014 Iteration Count

1015 - 1032 reserved

1033 Location 1

1034 > Device > PLC

1035 Location 2

1036 This range also
- available as registers

1037 Location 3 30001 - 31000

1038

1957 Location 463

1958

1959 Location 464

1960

1961 - 2000 reserved

PPVS Input Cails
The Modbus PPVS Input Coils are used to send singiephits from the PLC to the PPVS. The 16 bits of Inpails can

also be accessed using the 16 bits of the Input Flagseregi¥o write the PPVS Input Coils, use Function Cod&s §-orce
Single/Multiple Coils).

Input Coils (00001-00015

BitPositiomn

InduCFlags 15 14 13 12 11 10 9 8 7 6 5 7 BaIMET ENQITTEETTIg ©OoTp.

Input Coil # Coil 3 Coil 2 Coil 1

Product Remote
reserved . . . . . . . . . . . reserved Trigger
Name Change Teach
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6. Data Format

The PPVS stores data as one of 4 data types:
e 16 hit integer
e 32 hitinteger
e Floating point
e Char string

6.1 16 Bit Integer

The PPVS stores data as a 16 bit (unsigned) integeredoltbwing fixed-location values only:
* Output Flags
* ACK Flags
* Inspection Number
e System Error Count
* Input Flags
*  Product Select

6.2 32 Bit Integer

The PPVS stores data as 32 bit (unsigned) integers féolkbwing fixed-location values:
* Frame Count
» Pass Count
» Fail Count
* Missed Triggers
» |teration Count

In addition, some tool results, such as counts, are séaredegers.

This integer is stored in two adjacent 16 bit wordstgs. The data can be formatted in two ways, depending &hL.€82
Bit Format setting (set in the Presence Plus PC softw&ystem tab, Communications, Communication Tool, Indstr
Ethernet).

MSW_LSW
The most significant word is stored first, then the Isagtificant word

LSW MSW
The least significant word is stored first, then the msagtificant word. Used for Allen-Bradley ControlLogix €sk.

6.3  Floating Point

Floating point values in the PPVS are IEEE-754 (32 bibls precision floating point numbers. They are useddare tool
results, such as locations or distances.

This floating point value is stored in two adjacent 16almrd/registers. Again, the data can be formatted innews,
depending on the PLC 32 Bit Format setting.

MSW_LSW

The most significant word is stored first, then the Isagiificant word
*  Bits 15-0 of first register = Bits 31-16 of the number
» Bits 15-0 of second register = Bits 0-15 of the number

LSW_MSW
The least significant word is stored first, then the rsagtificant word.
e Bits 15-0 of first register = Bits 15-0 of the number

14 Banner Engineering Corp.
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» Bits 15-0 of second register = Bits 31-16 of the number

6.4  Char String

Char strings consist of a length followed by a varialimber of (8 bit) character bytes. The NULL byte is noluded in the
length. The entire string storage area is zero filledrbefee string is written to it. Therefore, if theresigficient storage
allocated, the string will be NULL terminated.

NOTES:
e Inthe Comm Tool, the user selects the number of sttngtre and the maximum size of each string (in characters)
e If insufficient storage is allocated, strings are truncated.

There are two string format options in the PPVS, demgnaln the PLC Protocol chosen (in the Presence Plus GUI
Communications tab):
*  When Modbus/TCP or PCCC is chosen, characters inrihg sain be packed into registers according to either the
Standard String format or the ControlLogix Forhat
o Standard String Format is used when the Character Stritgy Option in the Presence Plus GUI
Communications Tab is set to “High Byte — Low Byte” selectiBlease note that the length of the string
isstored in one 16-bit register:
Word 0 1 2 3
[ length [ byte0 | bytel | byte2 | byied I byted | bytes 1 .. 1 o |
o ControlLogix packing format is used to store charactdcsriegisters when the Character String Order option
in the Presence Plus GUI Communications Tab is set to ‘B — High Byte” selectionPlease note that
in thisparticular case, thelength of the string is still stored in one 16-bit register, and only the order of
charactersin each 16-bit register followsthe ControlL ogix format:
Word 0 1 2 3
| length | bytel | byteO | byte3 | byte2 | byte5 [ byted | | |
* When Allen-Bradley is chosen, the ControlLogix StringrRat is always used:
1 2 3

Word 0 4
I  length LSW |  length MSW | bytel | byteO | byte3 | byte2 | byte5 | byted |

N
[0§]

Sandard String Format
In Standard String Format, the first (16 bit) word/ségii contains the string length. This is followed iy tharacter string
stored as 2 bytes per word/register.

Word 0 1 2 3
| length | byte0O | bytel | byte2 | byte3 | byte4d | byte5 |

ControlLogix Sring Format
This string format is compatible with the Allen-BradlegrrolLogix built-in string data type. This formatas32 bit (DINT)
length followed by character bytes (SINT). This resultdhe following string format as viewed from the PPVS:

Word 0 1 2 3 4
I length LSW |  length MSW I bytel | byte0 | byte3 | byte2 | byte5 | byted |

! The characters are packed into 16-bit Modbus/TCP registeesding to ControlLogix specifications, but the lengtbtiis
stored in a single 16-bit register.

Banner Engineering Corp. 15
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7. Appendix - RSLogix5000 Configuration

To created an implicit Class 1 configuration to the PPVEBgusiP when using a ControlLogix family PLC, configuhe
PPVS as a “Generic Ethernet Module” under the ENET_MODULIEe féllowing is a sample setup of Banner sensor:

1- Adding Banner sensor
= RSLogix 5000 - Banner_EIP [1769-1L 32E]
File Edit W¥iew Search Logic <Communications Tools Window Help
B ||| = %|E|e] o< | |
Offline . ™ RUN E‘ Path: I<none>
Mo Forces | :: oK 4}
Mo Edits = ,_ﬁ,ADT ;| H ||u'|l:~!¢| =
i} I 4 | 3 |\l.|v~||ln—z» ,m
Joitine [ ~| |NoForces [~
INO Edits ;I IForces Disabled :I Q
Path:™ <none>
=4 Controller Banner_EIP
Controller Tags
[ Controller Fault Handler
[ Power-Up Handler
=13 Tasks
=& MainTask
+ 8 mMainProgram
[ uUnscheduled Programs
=45 Motion Groups
[ Ungrouped Axes
[ Trends
=45 Data Types
User-Defined
+ 3@ Strings
[+ % Predefined
£ Module-Defined
=1-£5] IjO Configuration
£ CompactBus Local W‘)dme- .-
V,XJ C E _krl+
Bz Copy Zerl+C
& Faste kv
Delete Del
Cross Reference Ctrl+E
Properties
Select Module Type @
Type: |ETHEHNET~MDDULE
Type | Description |
1757-FFPC/A 1757 Foundation Fieldbus Process Controller ~
17639-L32E Ethemnet Port  10/100 Mbps Ethernet Port on CompactLogix5332E
17639-L35E Ethemnet Port  10/100 Mbps Ethernet Port on CompactLogix5335E
1788-EN2DN/A 1788 Ethernet to DeviceNet Linking Device
1788-ENBT /4 1788 10100 Mbps Ethernet Bridge, Twisted-Pair Media
1788-EWWEB /A 1788 10100 Mbps Ethernet Bridge w/Enhanced Web Services
1794-AENT /4 1794 10100 Mbps Ethernet Adapter, Twisted-Pair Media
Drivelogix5730 Ethernet ... 10/100 Mbps Ethernet Port on DrivelLogix5730
EtherMet/IP SoftLogix5800 EtherMNet/IP
ETHERNET-MODULE Generic Ethernet Module L4
ETHERNET-PANELVIEW Ethemet/IP Panelview ’-\-
PowerFlex 700 Vector-21 ... PowerFlex 700 Yector Drive (208/240V] via 20-COMM-E
PowerFlex 700 Vector-4l ... PowerFlex 700 Vector Drive (400/4800) via 20-COMM-E
PowerFlex 700 Vector-Bl ... PowerFlex 700 Vector Drive [(B00V] via 20-COMM-E v
— Show
Vendor: I A I IV Other v Specialy 1/0 Select Al |
IV Analog ¥ Digital ¥ Communication [V Motion |V Controller Clear All |
| oK I Cancel | Help |
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2- Configure Banner module property.

A- Configuration for all EIP sensors (except P4 BCR models, and sensorsthat do not have licensed

Barcode or OCR/OCV tools)

B Module Properties - LocalENB (ETHERNET-MODULE 1.1)

General | Connection | Module Info |

Type: ETHERNET-MODULE Generic Ethemet Maodule
Yendor: Allen-Bradley
Parent: LocalENB
Name: |P 4 EDGE_13 - Connection Parameters
Assembly )
Description:  |Banner sensor Instance: S
Input: [101 240 - (16
Ouput |12 4 = pebiy
C Format: || M = .
SIS l —I Configuration: |123 IU j (8-bit)
Address / Host Name

* |P Address: | 192 . 168 . 0 . 10 tus Inpu |

" Host Name: I

o |

Status: Offline Cancel |

Note: The data type in the Comm Format must be changediidTa

B- Configuration for P4 BCR sensorsand sensorsthat have licensed Barcode and/or OCR/OCYV tools:

M Module Properties - LocalENB (ETHERNET-MODULE 1.1)

General | Connection | Module Info |

Size:

240 - (16bit

240 | (16:biY

Type: ETHERNET-MODULE Generic Ethernet Module
Vendor: Allen-Bradley
Parent: LocalENB
Name: P4_BCR Connection Parameters
Assembly
Description:  |Banner sensor Instance:
Input; I1 01
Output: I1 12
Comm Format: M
e LLIE A I —I Configuration: I1 28
— Address / Host Name

0 - @b

@ IPAddess | 192 . 168 . 0 . 5 tus Input: |

]

" Host Name: ,

o |

Status: Offline Cancel |

| Help

Note: The data type in the Comm Format must be set to INT.

Banner Engineering Corp.
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Module Properties - LocalENB (ETHERNET-MODULE 1.1) @

Requested Packet Interval [RPI): I 100.05: ms [1.0-3200.0 ms]
[ Inhibit Module

I Maijor Fault On Controller If Connection Fails While in Run Mode
Module Fault

A3

Cancel < Back Next >

|| Finish>> | Help

18
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3- Locate memory map setup from Banner module to PLC memory map.

i RSLogix 5000 - Banner_EIP [1769-L32E]*

File Edit View Search Loglc Communications  Tools Window Help

8e(E| &) 1 [me I_I_JI ] Bl3el8| [

Offline . I_RUN Path: | <none>
No Forces | = l':gAKT '—1}—] n I 3 ] ’ l I[ Eﬁ'.ﬂl J'_—a’lk
NoEdts & o Kl [tel] e [ [ ] : AR

Bl L Tievones g A T
'Dfﬂine _v_l lNoForces _:] & @ 7
lNo Edits _v_' lForces Disabled _vj &

| Path:™ <none>

-5 Controller Banner_EIP # Controller Tags - Banner_EIP(controller)
[& controller Tags
3 Controller F% Handler l Scope: lBanner_EIP[conlroII- Lj Shaow: IShawAIl vl Sott: ITag Name L]
o (3 Power-Up Handler | | TagName o | Value €| Force Mask €| Style | Type | Desciiption |
T | [ Bamnere Tall Lol AB:ETHERNET_MODULEC:O
: S Ca MainProgram \ » | + BannerCData [ foa0} ot .}iHex SINT[4OU]
(23 Unscheduled Programs | — Banner! | {ae0} R AB ETHERNET MGDULE INT 32 |PPVS OUTPUTY (Instance 0><S4]
=5 Motion Groups | 3 Bannerl.Data [ fonn} {oan} | Decimal INT[1 B] 'PLC Input memory
o (3 Ungrouped Axes | |- BannerlJ T L |AB:ETHERNET_MODULE_INT_8.. |PFVS INPUTT (Instance 0+70)
Trends | Deni |
515 Data Types | + Banner.0. Data {oon}) 4o+« } Decimal »!NT[4] ,PL!: Dutput memory
3 User-Defined
[+ 1% Strings
Ly Predefined
- Module-Defined
-1-£5 1/0 Configuration
= O [1] 1769-L32E Ethernet Port LocalENB
ﬂ ETHERMET-MODULE Banner
£ CompactBus Local
= Controller Banner_EIP Scope: |Banner_EIP(contioll v | Show: [Show Al v| Sot |TagName ~|
Controller Tag Tag Name & | Value € |FoceMask €| Stle | Type | Description |
& g‘o’;:r"'if; rayRgrder = BamnerC G| Grr) BBETHERNET_..
] Tasks |+ BannerCData {oo} {o..} Hex |SINT[400]
- '_—@ MainTask & Banner| fooo} L S AB ETHEHNET PF'\{SVULVJTPUH (Instance 0x64)
+ C}) MainProgram = Banner! Data AR | ...} Decimal lNT[1 8] _F‘LC Inpul memary
£ Unscheduled Programs |+ Bannecl.Data[0] 0 Decimal INT |Output Flags
T |+ BamerlDadll] o 'Decimal INT ALK Flags
5 Tren dr;groupe es - + Bannerl. Data[2]“ 0 Decimal ‘_INT _Inspection Number
=] Data Types = -+ Banner.Data[3] 0| Decnmal [INT |System Enor Count
% User-Defined - & Banner. Data[4] 0| |Decimal l!NT 4Frame Count (High Integer)
O Strings |+ BannerlData[5] 0| |Decimal INT |Frame Count (Low Integer)
* % Pre:elflnedr 7 | e Banner. Datal6] 0| Decnmal INT |Pass Count (High Integer)
fj 10 ?oon;;?aiiéze - k3! Banner. Data[7] 0 |Decimal [INT _F‘ass Count [Low Integer)
- @ [1]1769-L32E Ethernet Port Locale| || + ‘Bannerl. Data[S] 0 Decnmal | lNT _Fanl Count [H|ghlnteger]
ﬂ ETHERNET-MODULE Banner | + Banner. Dala{S] ; 0| |Decimal ilNT 4Fa|| Count (Low Integer)
{0 CompactBus Local - + -Banner.I.Data[_T El] 0 _Demmal ‘_INT _Mlssed Tngg_er _[H_l_gh Integ_e_r]
=R CE} Banner;lDa}a[ﬂ] { 0| lDeqimaT ‘,'N,T lMissed Trigger (Low Integer)
- H Bannerl.Data[12] 0 Decimal [INT Iteration Count [High Integer)
- ‘ﬁ)-irBanner:ITData[1 3] UA Decnmal LINT _Iterauon Count [Low Integer}
B £ VBanner:l.DVaila[T 4] 0| Decnmal INT . reserved
- + Banner:|.Data[15] 0 Demmal ‘INT reserved
= BannerD _ {oon} {0} |8: ETHERNET_.. |PPVS INPUTPUTY (Instance 0x70)
= Banner 0. Dala | £} Tk ‘Decimal INT[4] 4PLC Output memory
- + Banner0. Dala[ﬂ] 0 Decimal _INT _Inpul Flags
< | =8 + Banner:0.Datal1] 0| Decnmal [INT | Product Select
- + Banner0.Data[2] 0 Decnmal [INT reserved
| ¥ Banner0.Data[3] 0| ] INT reserved
| |
Al ) 2 « [ » \Monitor Tags AEditTags / KNS
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7.1  Tag Configurations

Floating Point Numbers
To read a floating point number into a Control Logix Pti& number must be copied from the Banner INT registan to
internal Real register.

Use the COP command transfer the floating point numberéal data tag.

Copy tool data to
Float array
COP
Copy File —
Source P4_EDGE_13:1.Data[0]
Dest Tool_Data[0]
Length

20 Banner Engineering Corp.
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8. Appendix — String Input Regions
PPVS devices that include a Barcode or an OCR/OCV Tool hatdas a result, have enabled String Tool, use diffarpat i

instances/registers than the other PPVS devices. Thimpetwegister configuration enables changing the Strow’s
operands and OCV Expected String (when set to InduEtti&rnet) over EIP/Modbus/TCP.

8.1  Overview — String Input Regions

EIP/Modbus/TCP Updatable String Regions were developadesult of the introduction of new string processirmgstosuch
as String, OCR and OCV. The goal is to improve anglifiyrstring data validation, and to allow remote stringlates for
multiple individual tools. String Regions allow up@dalifferent tools to be updated with different stringa single
transaction.

Prior to the introduction of String Regions, remotigtupdates were possible using Test Tool/Barcode maslegl str
comparison feature. This method of Barcode string congraissstill functional in the current version of PPV&ware, but
will be deprecated in the future releases, so its use izngel recommended. In addition, the two string remptaie
methods, Test Tool/Barcode and String Regions, cannotoketagether in the same inspection. If an attempt is madie to
so, String Regions will be used, disabling all updtdghe Test Tool/Barcode.

String Regions occupy input registers 40 through 240adbus/TCP input register map, or registers 39 thr@gshin the
first EIP PPVS Input Instance, 0x70.

8.1.1 Region Definitions

There are a total of 6 string regions. Regions onewadie each 50 registers long, allowing strings up toh@8acters long.
Regions three through six are each 25 registers long,iafjastrings up to 48 characters long. Maximum lengtstiafigs
stored in each of the regions depends on the tool assbueititethat region, and the specific operation choserhfartool.
The six regions are described below:

* Region 1
o0 50 registers long
o Starting register 40 for Modbus/TCP, 39 for EIP
o For OCV tool and String Tool with Compare or Find Stihg Operation:
= Holds strings up to 98 characters long
o For String Tool with Masked String Comparison operation
=  String and its corresponding mask are each 25 registeys lon
= Holds strings up to 48 characters long
= Holds string masks up to 48 characters long
= Starting register for the mask is 65 for Modbus/TCP{d EIP
* Region 2
o0 50 registers long
o Starting register 90 for Modbus/TCP, 89 for EIP
o For OCV tool and String Tool with Compare or Find Stihg Operation:
= Holds strings up to 98 characters long
o For String Tool with Masked String Comparison operation
= String and its corresponding mask are each 25 registeys lon
= Holds strings up to 48 characters long
= Holds string masks up to 48 characters long
= Starting register for the mask is 115 for Modbus/TCR, for EIP
* Region3
0 25 registers long
o Starting register 140 for Modbus/TCP, 139 for EIP
o For OCV tool and String Tool with Compare or Find Stibg Operation:
= Holds strings up to 48 characters long
o For String Tool with Masked String Comparison operation
= String and its corresponding mask are each 12 registays lon
= Holds strings up to 22 characters long
= Holds string masks up to 22 characters long

Banner Engineering Corp. 21



* Region4
25 registers long

Starting register 165 for Modbus/TCP, 164 for EIP

For OCV tool and String Tool with Compare or Find Stihg Operation:

0
(0]
(0]

(0]

Starting register for the mask is 152 for Modbus/TCH#, for EIP

Holds strings up to 48 characters long

For String Tool with Masked String Comparison operation

* Region5
25 registers long

Starting register 190 for Modbus/TCP, 189 for EIP

For OCV tool and String Tool with Compare or Find Stihg Operation:

0
(0]
(0]

(0]

String and its corresponding mask are each 12 registays lon
Holds strings up to 22 characters long

Holds string masks up to 22 characters long

Starting register for the mask is 177 for Modbus/TCH for EIP

Holds strings up to 48 characters long

For String Tool with Masked String Comparison operation

* Region 6
25 registers long

Starting register 215 for Modbus/TCP, 214 for EIP

For OCV tool and String Tool with Compare or Find Stihg Operation:

0]
0
0

(o]

String and its corresponding mask are each 12 registays lon
Holds strings up to 22 characters long

Holds string masks up to 22 characters long

Starting register for the mask is 202 for Modbus/TZ, for EIP

Holds strings up to 48 characters long

For String Tool with Masked String Comparison operation

String and its corresponding mask are each 12 registeys lon
Holds strings up to 22 characters long

Holds string masks up to 22 characters long

Starting register for the mask is 227 for Modbus/TZX5 for EIP

PPVS EIP Users Guide

The Masked String Comparison is a new operation implemémtbé String Tool. It is identical to the Test To@fBode

masked string comparison feature. Because it requires baghritigeand the string mask, each region is divided intosub-
regions, one for the string, and the other one fontagk. The subdivision occurs on the register (word)erahan the byte
boundary, therefore creating the appearance of a “lost” byte.

A table representation of string regions is given below:

22
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EIP PPVS INPUT1 Instance 0x70 (112)

WORD # WORD NAME

0 Input Flags

1 Product Select

2 Tool String Update Flags

3 reserved

reserved

39 String Region 1 (50 or 25 words)
64 (String Region 1 Mask, 25 words)
89 String Region 2 (50 or 25 words)
114 (String Region 2 Mask, 25 words)
139 String Region 3 (25 or 12 words)
151 (String Region 3 Mask, 12 words)
164 String Region 4 (25 or 12 words)
176 (String Region 4 Mask, 12 words)
189 String Region 5 (25 or 12 words)
201 (String Region 5 Mask, 12 words)
214 String Region 6 (25 or 12 words)
226 (String Region 6 Mask, 12 words)
239

8.1.2 Specifying Updated Regions

MODBUS Input Registers (40001-40240)

REG# WORD NAME

1 Input Flags

2 Product Select

3 Tool String Update Flags

4 reserved

reserved

40 String Region 1 (50 or 25 words)

65 (String Region 1 Mask)

90 String Region 2 (50 or 25 words)

115 (String Region 2 Mask, 25 words)
140 String Region 3 (25 or 12 words)

152 (String Region 3 Mask, 12 words)
165 String Region 4 (25 or 12 words)

177 (String Region 4 Mask, 12 words)
190 String Region 5 (25 or 12 words)

202 (String Region 5 Mask, 12 words)
215 String Region 6 (25 or 12 words)

227 (String Region 6 Mask, 12 words)
240

To allow individual region updates, a new input registeql String Update Flags, located at address 3 in Md@iisand 2
in EIP, has been defined. The coils in this registerespond to the specific string regions or their masksin§ehe
individual region or mask coil prior to applying stgiregion updates (see next section) allows the user to updgtinat
specific region (or its mask). Multiple mask and/or c@itl can be set in a single update. It is up to the ustzar these
flags once the data copy acknowledgement from the sensor igagkcei

The table describing the new register is given below:

Tool String Update Flags

Tag

Bit Position

Name 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
§tr|n U aate i i i i

Flaggs P Re’\;qlazriﬁ REN?:ST(S R?}?;;l“ Re’jglls Re’\;‘?‘a‘;’iz st?zliosil reserved reserved reserved reserved Region 6 Region 5 Region 4 Region 3 Region 2 Region 1
Banner Engineering Corp. 23
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8.1.3 Applying Region Updates

To update String Regions, a new flag (coil) in the Iffags register has been defined. This new flag, TomigSElag, is
mapped onto Coil 10 (bit offset 9) of the Input Flaggister.

When this flag is set, all the modified string regiasjndicated by the Tool String Update Flags register, wittdpied to the
sensor’s internal buffer. After the copy operationdmplete, the sensor will set the Tool String Change A&din the
Output Flags register (see further below).

The updated string regions will be retained in the iridonffer. They will be applied to their respective toolsyamhen the
next trigger is received. Please note that by setting and cléhisrtag multiple times between triggers, the data preljous
copied into the sensor’s internal buffer may be overwrittgéthout ever being copied into the inspection.

It is up to the user to reset this flag after the data cokycavledgement has been received from the sensor (please see the nex
paragraph).

The table describing the updated Input Flags register éndielow:

Input Coils (00000-00015;

Bit Position
Input Reg 1 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Input Coil # Coil 9 Coil 3 Coil 2 Coil 1
Tool String | BCR String Product Remote .
Name reserved reserved reserved reserved reserved reserved Change Change reserved reserved reserved reserved reserved Change Teach Trigger

A corresponding Tool String Acknowledgement flag (cbdps also been added to the Output Flags register. This Bag
when the PPVS sensor finishes copying the new strintdetmternal buffer. This flag is cleared after the Todh§tChange
flag in the Input Flags register is cleared by the user.

Please note that this flag does not indicate that tools leareupdated with the new strings, it only indicates thadale was
copied into the sensor’s internal buffer. Actual toadates occur only when the next trigger is received.

The table describing the updated Output Flags registérdéa gelow:

Output Coils (10000-10032

Bit Position
Output Reg 1 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Output Coil # Coil 16 | Coil 15 |Coil 14  [Coil 13 Coil 12 oi 111 | Coil 10 Coil 9 Coil 8 Coil 7 Coil 6 Coil 5 Coil 4 ICoil 3 Coil 2 Coil 1
Name reserved reserved 1/0 6 /105 1/0 4 1/0 3 1/0 2 /01 reserved reserved reserved Ready reserved Error Fail Pass
Bit Position
Output Reg 2 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Output Coil # Coil 32 Coil 31 Coil 30 [Coil 29 Coil 28 oi 127 Coil 26 | Coil 25 | Coil24 |Coil23 |Coil 22  [Coil 21 Coil 20 Coil 19 Coil 18 Coil 17
Tool String Remote
reserved reserved reserved reserved reserved reserved Change BCR String reserved reserved reserved reserved reserved Product Teach Trigger
ACK Change Ack Change Ack Ack Ack
Name

8.2  Changing the String Input Regions

Operands in the String Tool and expected string in 8% @ol can be modified remotely using EIP/Modbus/TE®ior to
attempting to do this, the desired String Tool operamdfor the OCV expected string must be associated witrdasttial
Protocol string region. To create this association, sdletistrial Ethernet” as the expected string source in O@Vdmp-
down dialog; or select “Industrial Ethernet” as the input tooone of the String Tool operands. After this seepamplete, a
new drop-down dialog listing all the available string regiwill be displayed. A suitable string region shotlehtbe selected
from that drop-down dialog. After this operation isnpete, the selected string region will be associated wittodte The
resulting inspection should then be stored and enablga:isensor.

To use EIP/Modbus/TCP to change the desired string reteriollowing steps can be followed:

2 Please note that it is possible to associate a region with thran one tool.
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»  Write a new string in the EIP/Modbus/TCP input instareggster space to the area specified for the region to be
updated, according to the tables given in this document.
o More than one region and more than one mask can be updatecatiéme.
*  Optionally, write a new mask in the instance/register spabe.mask is valid only if a String Tool with Masked
String Comparison operation has been created and associdtexistring region.
» Setthe flags in the Tool String Update Flags registercthraéspond to the updated regions and masks.
e Toggle the Tool String Change flag in the Input Flaggster.

Toggling the Tool String Change flag causes the PP\¢8ty the new strings and masks into the temporary intburfir.
To verify that the change flag was received in the PPVS, dbéString Change ACK flag should be used.

When the next trigger is received, the strings and malsgseéent) are validated, and copied into the tools tlesssociated
with the updated regions.

To be validated, the new data stored in the EIP/Modbug/fiut instance register space must meet the following
requirements:
* Both the string and the mask (if present) must be gtoréhe format documented above - length followed by the
string. Length is the number of characters (not includmgnull termination characters).
e The string length can be different than the string lenfjthe original inspection.

The mask is optional, and is examined only if the regg@ssociated with a String Tool with Masked String Coispar
operation. If the mask length is non-zero, and the neagkh equals the new compare string length, it willdedu The
mask is a character string of the same length as the comgiage Jthe following characters are valid in the mask:

» '0’(0x30) - Don’t care

e ‘1’ (0x31) - Check this character

The mask is a string of ‘0’ and ‘1’ characters, indicatiidch character positions in the compare string to test stgafmy
characters other than ‘0’ and ‘1’ in the mask will cause iie flagged as invalid.

An example mask (using the Standard String Format) waelld00 05 | 0x31 0x31 | 0x31 0x31 | 0x30 00]this example,
the mask (and the compare string) are 5 characters long.ir3the ¢haracters will be tested, the fifth character ioa'td
care’.
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8.3  String Regions on (EIP) ControlLogix PLCs

The EIP Input Assembly object on the device that supf&iring Regions is extended to support the compang sthiange
feature.

PPVS INPUT1 Instance 0x70 (112)

WORD # WORD NAME
lo Input Flags

1 Product Select

2 Tool String Update Flags

3 reserved

reserved

39 String Region 1 (50 or 25 words)

64 (String Region 1 Mask, 25 words)

89 String Region 2 (50 or 25 words)

114 (String Region 2 Mask, 25 words)

139 String Region 3 (25 or 12 words)

151 (String Region 3 Mask, 12 words)

164 String Region 4 (25 or 12 words)

176 (String Region 4 Mask, 12 words)

189 String Region 5 (25 or 12 words)

201 (String Region 5 Mask, 12 words)

214 String Region 6 (25 or 12 words)

226 (String Region 6 Mask, 12 words)

239

Word Bit Position

Name 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Input Flags reserved reserved reserved reserved reserved reserved Tt():tLIaSntéigg Bgﬁjgr?g reserved reserved reserved reserved reserved (F;(fnugcel BI,ZZS;E Trigger
Tool String Update Flags

Tag Bit Position

Name 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
?Ilgi Update Re’\?:;ie Rehjl‘aﬂsfl‘f Riﬁ:’;“ Reh?:sl3 Rifl:sr; 2 Re,\/?:;( L reserved reserved reserved reserved Region 6 Region 5 Region 4 Region 3 Region 2 Region 1
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The EIP Output Assembly objects (Instance 0x64 and (x@5¢xtended to provide an ACK bit for the BCR Stringuije

input flag.

Output Flags

Tag Bit Position

Name 15 14 13 12 11 10 9 ] 7 6 5 4 3 2 1 0

Output Flags reserved reserved 110 6 1105 110 4 /103 1/0 2 110 1 reserved reserved reserved Ready reserved Error Fail Pass

Tool String . Remote .
reserved reserved reserved reserved reserved reserved Change BCR String reserved reserved reserved reserved reserved Product Teach Trigger

ACK Change Ack Change Ack Ack Ack

IACK Flags

The Module Properties entries changes with this largett lapsembly. The following is an example Connection Paramseter

for RSLogix:

Assembly Instance | Size
Input 100 16
Output 112 240
Configuration 128 0

Banner Engineering Corp.
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String Regions on EIP to PLC5 and SLC 5

PPVS EIP Users Guide

The EIP N14 RW Register space, used by PLC5 and SLC5, . &dended to support string regions.

N14 RW REGS

REG # WORD NAME

0 Input Flags

1 Product Select

2 Tool String Update Flags
3 reserved

reserved

39-238 [Tool String Regions

8.5

String Regions on Modbus/TCP

The Modbus/TCP Input Registers and Coils are extendagfmsg string regions.

Input Registers (40001-40240)

REG#

WORD NAME

Input Flags

Product Select

Tool String Update Flags

AIWIN|F

reserved

reserved

reserved

40 - 239

Tool String Regions

Input Coils (00000-00015

IGit Position
Input Reg 1 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Input Coil # Coil 10 Coil 9 Coil 3 Coil 2 Co ill
Tool String | BCR String Product Remote ]
Name reserved | reserved | reserved | reserved | reserved | reserved Change | Crange reserved | reserved | reserved | resenved | reserved [ T Tonch Trigger
Tool String Update Flags
Tag Bit Position
Name 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ring Update Region6 | Region5 | Region4 | Region3 | Region2 | Regionl | \oooeq | reserved | reserved | reserved | Regions | Region5 [Region4 |Region3 [Region2  Region1
Flags Mask Mask Mask Mask Mask Mask 9 9 9 9 9 9

The Modbus/TCP Output Coils are extended to provide@H £oil for the BCR String Change input coil.

Output Coils (10000-10032)

Bit Position
Output Reg 1 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Output Coil # Coil 16 Coil 15 Coil 14  [Coil 13 Coil 12 oil 11 (oil 10 oil 9 Goil 8 Qoil 7 Cpil 6 C oil 5 Coil 4 Coil 3 Coil 2 Coil 1
Name reserved reserved 1/0 6 1/0 5 1/0 4 1/0 3 1/0 2 1/0 1 reserved reserved reserved Ready reserved Error Fail Pass

Bit Position
Output Reg 2 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Output Coil # Coil 32 Coil 31 Coil 30 Coil 29 Coil 28 oil 27 oil 26 oil 25 Cpil 24 Coil 23 C oil 22 Coil 21 Coil 20 Coil 19 Coil 18 Coil 17

Remote
Tool String | BCR String Product Trigger
reserved reserved reserved reserved reserved reserved Change Ack | Change Ack reserved reserved reserved reserved reserved Change Ack T::Eh Ack

Name

28
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9. Appendix - Modbus/TCP Register Summary

Modbus Register Summary

Coils Words
Input Flag (Input coils 00001-00016) Output Registers 30001-30960
Register |Bit Position [WORD NAME Register WORD NAME
00001 0 Trigger 30001 Output Flags (coils 10001-16)
00002 1 Remote Teach 30002 ACK Flags (coils 10017-32)
00003 2 Product Change 30003 Inspection Number
00004 3 reserved 30004 System Error Count
00005 4 reserved 30005 - 6 Frame Count
00006 5 reserved 30007 - 8 Pass Count
00007 6 reserved 30009 - 10 Fail Count
00008 7 reserved 30011 - 12 Missed Triggers
00009 8 BCR String Change 30013 - 14 Iteration Count
00010 9 Tool String Change 30015 - 32 reserved
00011 10 reserved 30033 Location 1
00012 11 reserved 30034
00013 12 reserved 30035 Location 2
00014 13 reserved 30036
00015 14 reserved 30037 Location 3
00016 15 reserved 30038
Output Flags (Output Coil 10001-10016) 30957 Location 463
Register |Bit Position |WORD NAME 30958
10001 0 Pass 30959 Location 464
10002 1 Fail 30960
10003 2 Error
10004 3 reserved Input Registers 40001-41000
10005 4 Ready Register WORD NAME
10006 5 reserved 40001 Input Flags (Coils 00001-16)
10007 6 reserved 40002 Product Select
10008 7 reserved 40003 Tool String Update Flags
10009 8 /101 40003 - 39 reserved
10010 9 /0 2 40040 - 239 Tool String Regions
10011 10 /0 3 40240 - 1000 reserved
10012 11 /0 4
10013 12 /105 Output Registers 41001-42000 (same as 30000 Req)
10014 13 1/0 6 41001 Output Flags
10015 14 reserved 41002 ACK Flags
10016 15 reserved 41003 Inspection Number
41004 System Error Count
ACK Flag (Output coils 10017-10032) 41005 - 1006 Frame Count
Register |Bit Position [WORD NAME 41007 - 1008 Pass Count
10017 0 Trigger Ack 41009 - 1010 Fail Count
10018 1 Remote Teach Ack 41011 - 1012 Missed Triggers
10019 2 Product Change Ack 41013 - 1014 Iteration Count
10020 3 reserved 41015 - 1032 reserved
10021 4 reserved 41033 Location 1
10022 5 reserved 41034
10023 6 reserved 41035 Location 2
10024 7 reserved 41036
10025 8 BCR Str Change ACK 41037 Location 3
10026 9 Tool Str Change ACK 41038
10027 10 reserved
10028 11 reserved 41957 Location 463
10029 12 reserved 41958
10030 13 reserved 41959 Location 464
10031 14 reserved 41960
10032 15 reserved 41961 - 2000 reserved
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Output, ACK, input and Tool String Region Update flags

Output Coils (10001-10032)

Bit Position
Output Flags 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Output Coil # Coil 16 Coil 15 Coil 14 Qoil 13 doil 12 Coil11 Cpi 110| Coil9 Coil8 |Coil7 [Coil6 |Coil5 [Coil4 Coil3 Loil 2  Qoil 1
Name reserved reserved 110 6 1105 110 4 1103 /102 o1 reserved | reserved | reserved Ready reserved Error Fail Pass
Bit Position
ACK Flags 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Output Coil # Coil 32 Coil 31 oil 30 ¢oil 29 Joil 28 Coil 27 Cpi 126 | Coil 25 |Coil 24 |Coil 23 [Coil 22 Loil 21  Coil 20 0il 19 (oil1 8 | Coil 17
Tool
. Product Remote .
reserved reserved || reserved | reserved [ reserved [ reserved String BCR Stiing reserved || reserved J reserved | reserved | reserved | Change Teach Trigger
Change | Change Ack Ack
Ack Ack
Name Ack
Input Coils (00000-00015
Bit Position
Input Reg 1 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Input Coil # Coil 9 Coil3 [Coil2 foil 1
Tool BCR String Product Remote
reserved reserved | reserved | reserved | reserved | reserved String reserved | reserved | reserved | reserved | reserved Trigger
Change Change Teach
Name Change
Tool String Update Flags
Tag Bit Position
Name 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
String Update i i i
Flaggs P Region 6 Mask R(ﬁ;’lls REN?:)S:L“ ReN?I:SILB RT\/“IJ;(]S’I](Z RT\;JI:S; 1 reserved reserved reserved | reserved | Region 6 |Region5 |Region4 [Region3 Region2 Region 1
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